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SECTION 001000 - INVITATION FOR PROPOSALS 
 
 
ALTERATIONS TO SENIOR CITIZEN CENTER 
BOROUGH OF OAKLYN 
OAKLYN, CAMDEN COUNTY, NEW JERSEY 
 
Notice is hereby given that Proposals for work required for the titled project will be received by the 
Borough of Oaklyn, and will be opened and read aloud in their offices at 500 White Horse Pike, Oaklyn, 
NJ at 2:00PM on Thursday July 8, 2021.  Sealed Proposals are invited and will be received to include 
all labor and materials to complete the work. 
 
Bid forms, contract forms, plans and specifications may be received in electronic format by requesting 
them from the office of the Architect, LAMMEY + GIORGIO, 215 Highland Avenue, Suite B, Haddon 
Twp., NJ 08108 (856-833-0010). Contact Collin Phillips at cphillips@lgarch.com or William Lammey at 
wlammey@lgarch.com to request electronic documents.  Work will be performed under a single lump 
sum Contract. 
 
Each bidder must visit the site of the proposed work to fully acquaint himself with conditions as they 
exist so that he/she may fully understand the facilities, difficulties, and obstruction attending the 
execution of work under this contract. A mandatory Pre-Bid Conference has been scheduled for 
Wednesday June 9, 2021 at 2:00PM at the Oaklyn Borough Hall.   
 
Proposals must be submitted in triplicate, on the forms supplied and as directed by Conditions and 
Instructions, in a sealed envelope bearing the name and address of the bidder and the subject of the bid, 
addressed to:   
 
BOROUGH OF OAKLYN 
500 WHITE HORSE PIKE 
OAKLYN, CAMDEN COUNTY, NJ   08107 
ATTN: MS. BONNIE TAFT, BOROUGH CLERK 

 
 

Each bid MUST BE ACCOMPANIED BY A BID BOND duly executed by the Bidder as principal and 
having as surety thereon a surety company approved by the Owner in an amount NOT LESS THAN 
(10%) OF THE AMOUNT OF THE BID, BUT IN NO CASE IN EXCESS OF $20,000.00, PURSUANT 
TO N.J.S.A. 40 A:  11-21.  In addition, and pursuant to N.J.S.A. 40A:11-22, each bid MUST ALSO BE 
ACCOMPANIED BY A CERTIFICATE FROM A SURETY COMPANY STATING IT WILL 
PROVIDE BONDS BASED ON SAID ADVERTISEMENT FOR SPECIFICATIONS and must be 
delivered on or before the time designated.  
 
Bidders are required to comply with the latest requirements of the public Bidding Laws within the State 
of New Jersey, and those included in the Camden County Community Development Contractor 
Compliance Checklist.  Refer to the bid and contract documents for other submissions required with the 
bid.  Bidders must also submit proof of Public Works Contractor Registration, New Jersey Business 
Registration, and State of New Jersey DPMC Contractor Classification for themselves and 
subcontractors, as requested. 

mailto:cphillips@lgarch.com
mailto:wlammey@lgarch.com
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This Contract is subject to requirements described in the Municipal Project Guidelines and Contractor  
Compliance Packet, US Department of Housing and Urban Development Community Development  
Block Grant Program Regulations and Federal Labor Standard provisions, which are included in the bid  
documents.  
 
NOTICE IS HEREBY GIVEN. THIS IS A SECTION 3 PROJECT OF THE HOUSING AND URBAN 
DEVELOPMENT ACT OF 1968, AND, TO THE GREATEST EXTENT FEASIBLE, 
OPPORTUNITIES FOR TRAINING AND EMPLOYMENT MUST BE GIVEN TO LOW AND 
MODERATE INCOME PERSONS RESIDING WITHIN THE PROJECT AREA; AND THE PROJECT 
MUST UTILIZE BUSINESSES LOCATED IN OR OWNED IN SUBSTANTIAL PART BY PERSONS 
RESIDING WITHIN THE PROJECT AREA. 
 
The Owner, Borough of Oaklyn, reserves the right to reject any or all bids as it may appear in the best 
interest of the Owner, and the Owner reserves the right to waive any defect or informality in any bid 
should it be in the best interest of the Owner to do so. 
 
 END OF SECTION 
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SECTION 002000 - INSTRUCTIONS TO BIDDERS 
 
1.1 INVITATION AND RECEIPT OF BIDS 
 

A. The Owner invites bids for work required for construction of the titled project.  Bids will 
be received by the Owner at the time and place stipulated in the Invitation for Proposals, 
at which time and place bids will be publicly opened and read aloud. 

 
1.2  CONTRACTS 
 

A. Prices for one Lump Sum contract will be received for the work. The base bid price also 
includes the specified Project Sign; refer to Municipal Construction Project Guidelines 
for an example. 

 
1.3 DOCUMENTS 
 

A. Bidders may obtain copies of plans, specifications, and bidding documents as stipulated 
in the Invitation for Proposals. 

 
1.4 EXAMINATION OF SITE, DRAWINGS, ETC. 
 

A. Each bidder must visit the site of the proposed work to fully acquaint himself with 
conditions as they exist so that he may fully understand the facilities, difficulties, and 
obstruction attending the execution of work under this contract. 

 
B. Bidders shall also thoroughly examine and be familiar with the Drawings and 

Specifications.  The failure or omission of any bidder to receive or examine any form, 
documents, or to visit the site and acquaint himself with conditions there existing shall in 
no way relieve any bidder from obligation with respect to the bid.  Each bidder shall also 
thoroughly examine and be familiar with drawings and specifications of all trades 
involved in the project. 

 
1.5 INTERPRETATION AND ADDENDA 
 

A. Should a bidder find during examination of the Drawings and Specifications, or after 
examination of the site, any discrepancies, omissions, ambiguities or conflicts in or 
among the Contract Documents, or be in doubt as to their meaning, he shall notify the 
Architect in writing not later than five (5) days before the bid opening date. 

 
B. Any and all interpretations and any supplemental instructions by the Architect, shall be in 

the form of written addenda to the Specifications, which, if issued, will be sent via fax to 
all prospective bidders no later than three (3) days prior to date of receiving bids.  Failure 
of any bidder to receive any addenda or interpretations shall not relieve him from any 
obligation under his bid as submitted.  All addenda so issued shall become part of the 
Contract Documents. 

 
1.6 BID PACKAGE 
 
    A. The Bid Package shall include, but not be limited to the following; refer to Bid Forms 
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section of the Project Manual.  All forms must be submitted with the bid. 
1. Signed Proposal Form. 
2. Exhibit A - Bid Bond. 
3. Exhibit B - Consent of Surety. 
4. Exhibit C - Stockholders Statement - Corporation and/or Partnership 

Holders.(CCCD Form C-33) 
5. Exhibit D - Non-Collusion Affidavit.(CCCD Form NC-1) 

  6. Exhibit E - Affirmative Action Plan.  
  7. Copy of Bidder’s Public Works Contractor Registration. 
  8. Copy of Bidder’s New Jersey Business Registration. 
  
 
1.7 PROPOSAL 
 
    A. Proposals for the contract shall be submitted on forms supplied by the Architect in 

duplicate including all other forms or papers required to be submitted with bids.  Do not 
use forms bound in the Specification.  They are for the convenience of bidders and are 
not to be detached from the Specifications. 

 
 B. Proposals shall be placed in a sealed envelope addressed as noted below: 
 
                           BOROUGH OF OAKLYN 
                           500 WHITE HORSE PIKE 
                           OAKLYN, CAMDEN COUNTY, NEW JERSEY 08107 
 
                           ATTN: MS. BONNIE TAFT, BOROUGH CLERK  
 
                           All marked in lower left hand corner 
 
                           ALTERATIONS TO SENIOR CITIZENS CENTER 
 
                           Followed by the Name and Address of Bidder. 
 

C. It is recommended that bids be hand delivered, and that bidders not rely on the mail, 
Federal Express or other mail service. The Owner accepts no responsibility for bids that 
are not hand delivered. 

 
1.8 AWARD OF CONTRACT 
 

A. The Owner shall have the right to reject any or all proposals of any parts thereof or items 
therein.  The Counsel for the Owner shall have the right to waive technicalities for the 
best interests of the Owner.  If an award of contract is made, it will be made to the lowest 
qualified bidder whose bid is deemed by the Owner to be in its own best interest.  All 
contracts are contingent upon funds being available at the time of the awarding of the 
contract. 

 
1.9 ESCALATOR CLAUSES 
 

A. Escalator clauses are not acceptable.  All prices indicated in the proposal submitted shall 
be firm for at least the term of the contract or extension thereof. 
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1.10 BIDDER QUALIFICATION 
 
A. All bidders for this work must be registered Public Works Contractors in the State of New Jersey.  

Submit a copy of Public Works Registration, New Jersey New Jersey Business Registration and 
proof of Contractor Classification from the New Jersey Division of Property Management and 
Construction. 
 
 

END OF SECTION 
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SECTION 003000 - BID FORMS 
 
1.1 BID FORMS 
 

A. The following are required bidding forms for the convenience of the Bidders.   
 

B. Bidders are referred to Section 002000:  Instructions to Bidders for additional information 
pertaining to the forms. 

 
C. As noted previously a completed Bid Package shall consist of: 

 
1. Signed Proposal Form. 
2. Exhibit A and B - Bid Bond and Consent of Surety. 
3. Exhibit C - Stockholders Statement - Corporation and/or Partnership 

Holders.(CCCD Form C-33) 
4. Exhibit D - Non-Collusion Affidavit.(CCCD Form NC-1) 

  5. Exhibit E - Affirmative Action Plan. 
  6. Copy of Bidder’s Public Works Contractor Registration. 
  7. Copy of Bidder’s New Jersey Business Registration. 
  8. Proof of DPMC Contractor Classification. 
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 PROPOSAL FOR CONSTRUCTION 
 (submit in triplicate) 
 
PROJECT:   ALTERATIONS TO SENIOR CITIZEN CENTER 
    BOROUGH OF OAKLYN 
    OAKLYN, CAMDEN COUNTY, NEW JERSEY 
 
SUBMITTED BY:  Name:  ___________________________________                                                                             
 
    Address: ___________________________________                                                                     
 
    Telephone: ___________________________________     
                                                                  
 
 
TO:    MS. BONNIE TAFT, BOROUGH CLERK 

BOROUGH OF OAKLYN 
    500 WHITE HORSE PIKE 
    OAKLYN, NEW JERSEY 08107 
 
 
1. Pursuant and in accordance with the advertisement for bids for the construction 

of the above captioned Project, and having familiarized himself with the 
conditions of the site, the drawings and technical specifications (including 
Instruction to Bidders, Form of Bid Bond, the General Conditions with 
Modifications thereto) and Addenda, if any thereto, as prepared by LAMMEY + 
GIORGIO ARCHITECTS, the Bidder hereby proposes to furnish all labor, 
material, equipment and services required to construct and complete the work of 
the particular Contract as follows: 

 
The Single Prime Contractor shall be classified with the Sate of New Jersey 
Division of Property Management & Construction (DPMC) in one of the following 
trades:  General Construction (C008) or General Construction/Alterations & 
Additions (C009).  Proof of classification shall be submitted with this bid proposal. 
 

 
Base Bid:  Includes work designated on the documents and in specifications 
Section 011000 - Summary including the cost for the Project Sign; the Sum of:  

 
                                                                                          ___________________  
 

Dollars ($                     _____). 
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 Project Sign:  The below cost for the project sign is included in the Base Bid 
above and is the Sum of: 

 
 ________________________________________________________________ 
                                                                           

Dollars ($                 _____    ).  
 
1A.        Alternate No.1: Includes all labor and materials associated with rough-in of                                                                                 

plumbing fixtures.  Refer to drawings and specifications Section 012300 – 
Alternates, for a description.  This Alternate Bid is the Sum of: 

 
 ________________________________________________________________ 
                                                                              

Dollars ($                 _____    ).  
 
 
1B.        Alternate No.2: Includes all labor and materials associated with the rough-in of 

electrical and data outlets in walls, and temporary lighting as indicated on the 
drawings and described in specifications Section 012300 – Alternates. This 
Alternate Bid is the Sum of: 

 
 ________________________________________________________________ 
                                                                              

Dollars ($                 _____    ).  
 
 
1C.        Alternate No.3: Includes all labor and materials associated with the installation 

of HVAC system for the lower level as indicated on the drawings and described 
in specifications Section 012300 – Alternates.  This Alternate Bid is the Sum of: 

 
 ________________________________________________________________ 
                                                                              

Dollars ($                 _____    ).  
 
 
1D.        Alternate No.4: Includes all labor and materials associated with the installation 

of HVAC system for the second floor as indicated on the drawings and 
described in specifications Section 012300 – Alternates.  This Alternate Bid is 
the Sum of: 

 
 
 ________________________________________________________________ 
                                                                              

Dollars ($                 _____    ).  
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2. Subcontractors:  The names and addresses of each Subcontractor in the Lump 

Sum Bid proposal listed below shall be classified with the State of New Jersey 
Division of Property Management & Construction (DPMC) at the time of the 
bid due date.  If the Prime Contractor intends to perform the work described 
under any of the trades listed below, that Contractor must be classified in that 
trade and listed in the appropriate Subcontractor section of this bid proposal.  
The Contractor acknowledges the failure to list classified Subcontractors as 
part of Single Bid proposals shall constitute a non-waivable material; 
deviation resulting in rejection of the bid. 

 
 
2A.     Structural Steel & Ornamental Iron (C029) 
 

NAME:  _______________________________________________________ 
 
ADDRESS:____________________________________________________ 

 
 

2B      Plumbing (C030) 
 
 NAME:  _______________________________________________________ 
 
      ADDRESS:  ____________________________________________________ 
 
 
     2C.      HVAC (C039) 
 
      NAME:  _______________________________________________________ 
 
      ADDRESS:  ____________________________________________________ 
 
 

2D.     ELECTRICAL (C047) 
 
       NAME:  _______________________________________________________ 
 
       ADDRESS: ____________________________________________________ 
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3. In submitting this Proposal, I have received and included in this Proposal the 
following Addenda: 

 
 ADDENDUM  DATED 
 
                            _____________  
 

                           _____________                                    
 
                            _____________                                     
                                   
 
     4. Security in the form of _______________________________and in the sum of                                                                                     

                                                                       Dollars ($                     ) 
 is submitted herewith in accordance with the Instructions to Bidders. 
 
    5. The undersigned certifies that he is a qualified bidder as required by N.J.S.A. 

52:35-1 et seq. Bidder shall attach a notice of qualification to this Proposal 
stating that he is a qualified bidder. 

 
    6. The undersigned agrees that he will enter into and execute a contract, if 

awarded, on the basis of this Bid and the Instructions to Bidders and will furnish 
the bond and certificates required. 

 
    7. The undersigned hereby certifies that he has full authority to make the Proposal 

and does further declare that he or they are the only person or persons 
interested in this Proposal and has not entered into any collusion in preparing the 
Proposal. 

 
    8. The undersigned acknowledges that there will be no cost to the Owner pertaining 

to the submission of this Proposal and that the Owner has the right to reject any 
or all bids. 

 
    9. The undersigned agrees that no bid will be withdrawn within ninety (90) days and 

that the Owner shall be permitted to accept this Proposal within ninety (90) days 
of bid date. 

 
   10. The undersigned acknowledges that he submits this Proposal with the full 

understanding of the Contract requirements and hereby agrees that the Work for 
this Project under this Contract shall be full and finally complete and ready for 
occupancy and use within Two Hundred Ten (210) consecutive calendar days of 
the date of Notice to Proceed.  No work under this contract shall begin until the 
Owner's Notice to Proceed is received. 
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   11. The undersigned agrees to the conditions for liquidated damages as stated in 
Article 8 of the General Conditions. 

 
   12. The undersigned agrees to the conditions described in the Municipal Project 

Guidelines and Contractor Compliance Packet, which are included in the contract 
documents. 

 
   13. If Bid is made by an unincorporated firm or partnership, it shall be sent in firm or 

partnership name and all members of the firm in their individual names. 
 
 
                                                      ___    _________________________                                                     
 Legal Name of Firm or Partnership   Date 
 
                                                   ___        _________________________                                                     
 Business Address      Attest 
 
                                                    ___      __________________________                                                      
 Name of Owner or Partner     Business Telephone 
 
                                                      ___   
 Name of Owner or Partner 
 
 
 
13. If bid is made by a Corporation, the President, or other head officer shall sign and 

attach the Corporate Seal, attested by the Secretary. 
 
 
                                                   ______      __________________________                                                       
 Legal Name of Corporation     Date 
 
                                               ______          __________________________                                                       
 Business Address       Attest 
          Signature of Secretary 
 
                                                     ______    __________________________                                                       
 By:  Signature of Officer      Business Telephone 
 
 _________________________________                                                      
 Title         Seal 
 
           END OF PROPOSAL 



Document A310™ – 2010  
Bid Bond 

Init. 

/ 

AIA Document A310™ – 2010 (rev. 10/2010). Copyright © 1963, 1970 and 2010 by The American Institute of Architects. All rights reserved. 
WARNING: This AIA® Document is protected by U.S. Copyright Law and International Treaties. Unauthorized reproduction or distribution of this 
AIA® Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the maximum extent possible 
under the law. Purchasers are permitted to reproduce ten (10) copies of this document when completed. To report copyright violations of AIA Contract 
Documents, e-mail The American Institute of Architects’ legal counsel, copyright@aia.org. ACD43070810 

This document has important legal 
consequences. Consultation with 
an attorney is encouraged with 
respect to its completion or 
modification.  

Any singular reference to 
Contractor, Surety, Owner or 
other party shall be considered 
plural where applicable.

CONTRACTOR: 
(Name, legal status and address) 

SURETY:  
(Name, legal status and principal place 
of business) 

OWNER: 
(Name, legal status and address) 

BOND AMOUNT: 

PROJECT: 
(Name, location or address, and Project number, if any) 

The Contractor and Surety are bound to the Owner in the amount set forth above, for the payment of which the 
Contractor and Surety bind themselves, their heirs, executors, administrators, successors and assigns, jointly and 
severally, as provided herein. The conditions of this Bond are such that if the Owner accepts the bid of the Contractor 
within the time specified in the bid documents, or within such time period as may be agreed to by the Owner and 
Contractor, and the Contractor either (1) enters into a contract with the Owner in accordance with the terms of such 
bid, and gives such bond or bonds as may be specified in the bidding or Contract Documents, with a surety admitted 
in the jurisdiction of the Project and otherwise acceptable to the Owner, for the faithful performance of such Contract 
and for the prompt payment of labor and material furnished in the prosecution thereof; or (2) pays to the Owner the 
difference, not to exceed the amount of this Bond, between the amount specified in said bid and such larger amount 
for which the Owner may in good faith contract with another party to perform the work covered by said bid, then this 
obligation shall be null and void, otherwise to remain in full force and effect. The Surety hereby waives any notice of 
an agreement between the Owner and Contractor to extend the time in which the Owner may accept the bid. Waiver of 
notice by the Surety shall not apply to any extension exceeding sixty (60) days in the aggregate beyond the time for 
acceptance of bids specified in the bid documents, and the Owner and Contractor shall obtain the Surety’s consent for 
an extension beyond sixty (60) days.  

If this Bond is issued in connection with a subcontractor’s bid to a Contractor, the term Contractor in this Bond shall 
be deemed to be Subcontractor and the term Owner shall be deemed to be Contractor. 

When this Bond has been furnished to comply with a statutory or other legal requirement in the location of the Project, 
any provision in this Bond conflicting with said statutory or legal requirement shall be deemed deleted herefrom and 
provisions conforming to such statutory or other legal requirement shall be deemed incorporated herein. When so 
furnished, the intent is that this Bond shall be construed as a statutory bond and not as a common law bond. 

Signed and sealed this   day of 

(Contractor as Principal) (Seal) 
(Witness) 

(Title) 

(Surety) (Seal)
(Witness) 

(Title) 

CAUTION: You should sign an original AIA Contract Document, on which this text appears in RED. An original assures that 
changes will not be obscured. 

Exhibit A/B



                     EXHIBIT C



                                                      EXHIBIT D



1. Endorse the following statement:

A. The undersigned contractor/subcontractor has agreed that it will not discriminate
against any employee or applicant for employment because of race, color, religion,
sex, or national origin and will take affirmative action to ensure that applicants are
employed, and that employees are treated during employment, without regard to
their race, color, religion, sex, national origin, handicap or familiar status;

B. Furthermore, this contractor/subcontractor has agreed, to the greatest extent
feasible, opportunities for training and employment will be given to lower income
residents of the project area and contracts for work in connection with the project
will be awarded to business concerns which are located in, or owned in substantial
part by persons residing in, the area of the project;

2. When hiring any subcontractors, to provide an opportunity for any minority owned firms
located within Camden County to bid for the job.

3. Report to the County Community Development Program the firm's total employees, by
race and sex.

4. 

5. 

Send a copy of this Affirmative Action Plan to any collective bargaining organization with
which the contractor has an agreement.

Post the Equal Opportunity Poster and this Affirmative Action Plan in a conspicuous
location available to employees.

_________________ (Name of Firm) hereby agrees to
abide by the provisions of this Affirmative Action Plan.

Signature 

Title 

Date 

EXHIBIT E

AFFIRMATIVE ACTION PLAN 

To ensure equal opportunity in hiring and employment for all work funded or partially 
funded through the Camden County, Community Development Program. 

All contractors and subcontractors agree to take the following actions: 
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SECTION 006000 - CONTRACT FORMS 
 
1.1 CONTRACT FORMS 
 

A. The successful Bidder will receive a Notice of Award.  The successful Bidder is required 
to complete and return the following documents for contract execution. 

 
1. Contract, AIA Document A101 
2. Performance Bond / Labor and Material Payment Bond 

(AIA Document A312) 
 
END OF SECTION 
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SECTION 007000 - GENERAL CONDITIONS 
 
 
1.1 GENERAL 

 
A. The General Conditions of the Contract for Construction (sample page attached to this 

document) are hereby made part of these construction documents. 
 
 
END OF SECTION 
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SECTION 008100 - MODIFICATIONS TO GENERAL CONDITIONS (AIA DOCUMENT A201) 
 
1.1 ARTICLE 8 – TIME 
 
 A. Supplement the paragraphs within the General Conditions as follows:: 
 
    8.1.1 Inasmuch as the time provisions of this Contract relating to performance and 

completion of the work are for the purpose of enabling the Owner to proceed 
with occupancy in accordance with a predetermined program, such provisions 
are the essence of this Contract.  The duration to arrive at Substantial 
Completion shall be Two Hundred ten (210) consecutive calendar days.   

 
8.1.2  The date of commencement of the work shall be established by the Owner’s 

formal Notice to Proceed. 
 
      8.1.3 The date of Substantial Completion shall be Two Hundred ten (210) consecutive 

calendar days from the date of the Notice to Proceed. 
 
 B.   Add the following paragraph regarding Substantial Completion  
: 
   8.3.3.1 It shall be the responsibility of the Contractor to coordinate work with the 

provisions of this Contract, the Project and every part and appurtenance thereon 
within the time stated above, or within such future time as may have been 
granted in accordance with the provisions of this Contract.  If the Contractor 
fails to arrive at Substantial Completion within the contract duration, then the 
Contractor, shall and hereby agrees to pay the Owner for each and every 
calendar day that he is in default on time to complete the work, the amount of 
Two Hundred-Fifty Dollars ($250.00) which said amount per day is agreed to 
by the parties hereto, to be liquidated damages, not a penalty.  Said liquidated 
damages in the full amount herein stated may be assessed against each Prime 
Contractor to the extent he is responsible for such delay, as determined by the 
Owner.  The Owner shall recover said liquidated damages by collecting the 
amount thereof out of any monies due or that may become due the Contractor, 
and if said monies be insufficient to cover said damages, then the Contractor or 
his surety shall pay the amount due. 

 
1.2 ARTICLE 9 -  CERTIFICATE FOR PAYMENT 
    

A. Delete Paragraph 9.4.1 and insert: 
 

9.4.1  If the Contractor has made application for payment as above, the Architect will, 
with reasonable promptness but not more than ten (10) days after the receipt of 
the application, issue a Certificate for Payment to the Owner in the amount of 
ninety percent (90%) of the value of the work and materials incorporated in the 
project, or state in writing his reasons for withholding a Certificate as provided 
in Paragraph 9.5.1. 

 
1.3 ARTICLE 11 – INSURANCE AND BONDS 
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A. Paragraph 11.1.1, ADD the following types of Insurance provided by the Borough of Oaklyn’s                 

Insurance Broker:  
 

1. Commercial General Liability:  $5,000,000 Each Occurrence / $5,000,000 Aggregate  
a. Liquor Liability, Sexual Abuse / Molestation and Athletic Activities must be                                              

included. 
b. Completed Operations must be included. 

 
2. Business Automobile Liability:  $5,000,000 combined single limit any one accident. 

a.  All owned, hired or non-owned automobiles used in conjunction with this 
agreement. 

 
3. Professional Liability/Errors & Omissions Liability:  $5,000,000 each claim / $5,000,000 

annual aggregate. 
a. Must not contain cyber, privacy or network-related exclusions. 
 

4. Workers’ Compensation:  Statutory. 
 

5. Employers’ Liability:  $5,000,000.    
 

6. Crime:  $1,000,000. 
a. Must include Employee Theft and Client Coverage. 

 
7. Environmental Liability:  $5,000,000 Each Act / $5,000,000 Aggregate. 

 
8. Cyber Liability:  $3,000,000 Each Claim / $3,000,000 Aggregate. 

 
9. Installation Floater/Property Insurance in full amount of the contract. 

 
END OF SECTION 
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SECTION 008150 – SUPPLEMENTARY CONTRACT PROVISIONS  

 

1.1 GENERAL  

A.  Bidders are advised that funding for this Project is provided by the Camden County 
Improvement Authority, through the Community Development Block Grant (CDBG) 
Program. Refer to the following that are included in the documents: 

1. Municipal Project Construction Guidelines dated January 1, 2021 

2.  Contractor Compliance Packet issued by Camden County Improvement Authority for 
Community Development Program Funded Projects. 

 

END OF SECTION  
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SECTION 008200 - ADDITIONAL ARTICLES 
 
 
1.1 DOCUMENTS 
 

A. The following documents form a part of the Contract: 
 

1. HUD 4010 & CDBG Block Grant Provisions. 
 

2. Federal Labor Wage Rates dated May 14, 2021 are included herein. 
 
  3. State of New Jersey Wage Rate Determination, dated May 7, 2021. 
 
 B.    Note that the higher of the two Wage Rates must be utilized. 
                                                           
END OF SECTION 
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SECTION 011000 - SUMMARY 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including Instructions to Bidders and 
General Conditions, HUD 4010, CDBG Block Grant Provisions, and other Division 0 
and 1 Specification Sections apply to this Section. 

 
1.2 WORK COVERED BY CONTRACT DOCUMENTS 
 

A. Project Identification:  The project consists of Alterations to the Senior Citizens Center 
for the Borough of Oaklyn, Oaklyn, Camden County, New Jersey.  

 
1. Project Location:  

a. Oaklyn Senior Citizens Center, 20 West Clinton Avenue, Oaklyn, NJ. 
 

2. Owner: Borough of Oaklyn, Camden County, NJ. 
 

B. Design Professional Identification: 
 
1. Architect: Lammey + Giorgio Architects, 215 Highland Avenue, Haddon                                                                    

Township, NJ 08108. 
2. Structural Engineer:  Michael A. Beach & Associates, LLC, 200 Birchfield                                          

Drive, Suite 205, Mt. laurel, NJ  08054. 
3. MEP Engineer: Polaris Consulting Engineers, PC, 214 West Main Street, Suite 

208, Moorestown, NJ  08057-2345. 
 

C. Project Summary:  The Base Bid work includes, but is not limited to the following: 
 

1. Complete all demolition work and install lintels at new masonry                                
openings. 

2. Construct the new vestibule, including removals, new construction, and electrical 
work. 

3. Construct the elevator shaft, new second floor framing and install the new 
elevator and machine room.  Provide new electric panels and extend power to the 
elevator. Add exhaust fan with reverse-acting thermostat as scheduled, but with 
no intake duct, and exhaust duct extended to adjacent room only (not to brick 
vent shown on plans). 

4. Rough-frame new partitions.  Assume all new door frames will be knock-down. 
5. The total work area is approximately 3,620 square feet in area. 

 
D. Alternate Bid work:  Refer to section 012300 – Alternates and the documents for a 

description of all alternates. 
 
E. Project Duration: Substantial Completion is required within 210 consecutive calendar 

days from receipt of the Notice to Proceed. 
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F. Work hours are 7:30AM to 3:30PM, Monday through Friday.   
 
1.3 CONTRACT 

A. Project will be constructed under a Lump Sum construction contract.   
 
1.4 WORK SEQUENCE (Not Used) 

 
1.5 USE OF PREMISES 
 

A. General:  Contractor's use of premises is limited to the work area and by the Owner's 
right to perform work or to retain other contractors on portions of Project. 

 
1. Contractor shall have limited access to the Building in order to conduct the work.  

The buildings may be partially occupied during the work. The Contractor shall 
cooperate with Owner in the completion of the work.  

 
1.5 FUTURE WORK (Not Used) 
 
1.6 SPECIFICATION FORMATS AND CONVENTIONS 
 

A. Specification Format:  The Specifications are organized into Divisions and Sections using 
the 33-division format and CSI/CSC's "MasterFormat 2004" numbering system. 

 
1. Section Identification:  The Specifications use section numbers and titles to help 

cross-referencing in the Contract Documents.  Sections in the Project Manual are 
in numeric sequence; however, the sequence is incomplete.  Consult the table of 
contents at the beginning of the Project Manual to determine numbers and names 
of sections in the Contract Documents. 

 
B. Specification Content:  The Specifications use certain conventions for the style of 

language and the intended meaning of certain terms, words, and phrases when used in 
particular situations.  These conventions are as follows: 

 
1. Abbreviated Language:  Language used in the Specifications and other Contract 

Documents is abbreviated.  Words and meanings shall be interpreted as 
appropriate.  Words implied, but not stated, shall be inferred as the sense 
requires.  Singular words shall be interpreted as plural, and plural words shall be 
interpreted as singular where applicable as the context of the Contract 
Documents indicates. 

2. Imperative mood and streamlined language are generally used in the 
Specifications.  Requirements expressed in the imperative mood are to be 
performed by Contractor.  Occasionally, the indicative or subjunctive mood may 
be used in the Section Text for clarity to describe responsibilities that must be 
fulfilled indirectly by Contractor or by others when so noted. 
a. The words "shall," "shall be," or "shall comply with," depending on the 

context, are implied where a colon (:) is used within a sentence or phrase. 
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PART 2 - PRODUCTS (Not Used) 
 
PART 3 – EXECUTION (Not Used) 
 
END OF SECTION 011000 
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SECTION 011400 - BUILDING SECURITY, PROTECTION AND CONTRACTOR USE OF THE 
PREMISES 
 
PART 1 GENERAL 
 
1.1 REQUIREMENTS INCLUDED 
 

A. Site and building access, parking, deliveries and storage of materials and machinery must be 
coordinated with the Borough of Oaklyn. 

 
B. Utilities are available for the Contractor’s use on a limited basis; coordinate with the 

Borough of Oaklyn. 
 
C. Coordinate the following with the Owner: 

 
1. Work areas, working conditions, materials and equipment storage.  

 
2. Noise and odor restrictions, material approvals and working hours. 

 
3. Security issues. 

 
4. Protection of interior and exterior building finishes. 

 
D. The content of this section shall not relieve the contractor from complying with the terms 

required by other sections of these specifications. 
 
PART 2  PRODUCTS – NOT USED 
   
 
PART 3            EXECUTION 
 
3.1 COORDINATION, SITE ACCESS, PARKING, DELIVERIES, AND STORAGE 

 
A. Parking at the Borough Hall and Senior Citizens Center is limited.  Coordinate with the 

Borough. 
 

B. The building must be maintained in a clean and safe condition during and at the end of each 
work day. 

. 
 
3.2 ADDITIONAL REGULATIONS 

 
A. Smoking is not permitted in the buildings; smoking on the grounds is allowed in locations 

permitted. 
 

B. The Contractor shall not unreasonably encumber the facilities with its equipment or work to 
be performed. The Contractor shall, at all times during the progress of the work, keep the site 
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free from the accumulation of all rubbish and debris caused by its performance. The 
Contractor shall remove all debris and rubbish from or related to its work to the satisfaction 
of the Owner. 
 
C. The Contractor is fully responsible to assure the enforcement of all safety precautions 

including compliance with OSHA or any other applicable standards for all of their 
employees and property while performing all services. 

 
D. Under absolutely NO circumstances will the Contractor's personnel, materials or 

equipment gain access or use routes into the building to undertake work except at 
designated areas requiring interior work.  Interior work areas must be separated from 
building occupants to ensure safety.   

 
E. The Contractor shall, at all times, enforce strict discipline and good order among their 

employees and shall not employ any unfit persons or any non-skilled person in the task 
assigned to him/her.  The Contractor shall supervise and direct their work using their 
best skill and attention.   

 
F. Contractors shall comply with the State of New Jersey Requirements and Center for 

Disease Control Recommendations. 
 

3.3 PROTECTION OF INTERIOR AND EXTERIOR  
 
A. The Contractor shall protect all exterior and interior areas from damage caused during the 

work.   
 

B. The Contractor shall take care to avoid damage to or soiling of any part of the building, 
driveways, parking lots, curbs, sidewalks, canopies, greenhouse, and building interiors, and 
is responsible for all damages or destruction caused directly or indirectly by its performance 
to any part of the buildings or adjoining property.  Any damage or destruction caused by the 
Contractor or its employees shall be repaired as directed by the Owner. 

 
C. In order to confirm existing conditions, prior to work commencing the Contractor shall 

photograph all conditions at the exterior and interior that could be affected by the work. 
Submit two (2) copies to the Architect.  

 
 

 
 

END OF SECTION 011400 
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SECTION 012300 - ALTERNATES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for alternates. 

1.3 DEFINITIONS 

A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined 
in the bidding requirements that may be added to or deducted from the base bid amount if the 
Owner decides to accept a corresponding change either in the amount of construction to be 
completed or in the products, materials, equipment, systems, or installation methods described 
in the Contract Documents. 

1. Alternates described in this Section are part of the Work only if enumerated in the 
Agreement. 

2. The cost or credit for each alternate is the net addition to or deduction from the Contract 
Sum to incorporate alternates into the Work. No other adjustments are made to the 
Contract Sum. 

1.4 PROCEDURES 

A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work 
of the alternate into Project. 

1. Include, as part of each alternate, miscellaneous devices, accessory objects, and similar 
items incidental to or required for a complete installation, whether or not indicated as part 
of alternate. 

B. Execute accepted alternates under the same conditions as other Work of the Contract. 

C. Schedule: A Part 3 "Schedule of Alternates" Article is included at the end of this Section. 
Specification Sections referenced in schedule contain requirements for materials necessary to 
achieve the work described under each alternate. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES 

A. Alternate No. 1 – Rough-in Plumbing: 

1. Base Bid: The only plumbing work included in the Base Bid is work associated with the 
new sump pump and required power and related items.   

2. Alternate: Rough-in all sanitary and vent (to a height 4-feet above floor) piping for lower 
level plumbing fixtures, including the following: 

 
a. Saw-cut, remove and dispose of concrete slab, excavate, layout, and install piping 

for future plumbing fixtures. 
b. Connection of new piping to existing sanitary line. 
c. Inspections and approvals from local plumbing subcode official. 
d. Backfill after plumbing subcode approval with clean stone up to bottom of slab 

elevation. 
 

B. Alternate No. 2 – Rough-in electrical and data outlets in walls, and provide temporary lighting 
as indicated on drawings. 

  
a. Wall rough framing will be completed by the general contractor. 
b. Install outlet boxes with conduit to 6-inches above future ceiling height; blank 

plate all outlet boxes. 
c. Relocate existing 2’x2’ lighting fixtures on lower level and mount to existing 

plaster ceilings, in quantities shown below. Wire to new electrical panel and 
provide surface mounted switches and wiring. Note that new ceilings are not part 
of the Base Bid or this Alternate.   
1) Lower Level: 

a) Men’s Room – 1 fixture 
b) Women’s Room – 1 fixture 
c) Corridor – 3 fixtures 
d) Lounge – 3 fixtures 
e) Stair Landing – 1 fixture 

2) Upper Level: 
a) Activity – 6 fixtures 
b) Corridor – 2 fixtures 
c) Vestibule – 1 fixture 

 

C. Alternate No. 3 – HVAC system for lower level.   
  

a. Include all labor, material and electrical work for a functioning HVAC system for 
the lower level of the building.   
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b. Ductwork shall be installed without connections for branch flexible ductwork.  
Make openings in rigid ductwork at those locations and install grilles. Provide 
blanket insulation as specified. 

c. Provide a surface mounted thermostat and wiring to allow control of the 
equipment. 

d. Note that new ceilings are not part of the Base Bid or this Alternate.   
 

D. Alternate No. 4 – HVAC system for second floor.   
  

a. Include all labor, material and electrical work for a functioning HVAC system for 
the second floor of the building.   

b. Ductwork shall be installed without branch flexible ductwork.  Make openings in 
rigid ductwork at those locations and install grilles. Provide blanket insulation as 
specified. 

c. Provide a surface mounted thermostat and wiring to allow control of the 
equipment. 

d. Note that new ceilings are not part of the Base Bid or this Alternate.   
 

END OF SECTION 012300 
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including Instructions to Bidders and 
General Conditions, HUD 4010, CBDG Block Grant Provisions, and other Division 0 
and 1 Specification Sections apply to this Section. 

 
1.2 PROGRESS SCHEDULES 
 

A. Submit bar chart progress schedule at the inception of the project and update on a bi-
weekly basis.  

 
END OF SECTION 013200 
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SECTION 013300 - SUBMITTAL PROCEDURES 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including Instructions to Bidders and 
General Conditions, HUD 4010, CBDG Block Grant Provisions, and other Division 0 
and 1 Specification Sections apply to this Section. 

 
 
1.2 SUMMARY 
 

A. This Section includes administrative and procedural requirements for selection of named  
products for use in Project.     

 
 B.   Submit the following for the Architect's review and action: 
 
                 1.   Shop drawings. 
                 2.   Product data. 
                 3.   Samples. 
                 4.   Submittals for which procedures are not defined elsewhere. 
                 
            C.   Specific submittals required are described in individual sections. 
  

D. Related Sections include the following: 
 
 

1. Division 1 Section "Substitutions” for procedures for products proposed that are 
not named in the specifications. 

  2. Division 1 Section “Closeout Procedures" for submitting warranties for Contract 
closeout. 

3. Technical sections, for specific requirements for warranties on products and 
installations specified to be warranted. 

 
1.3 DEFINITIONS 
 
 

A. Products:  Items purchased for incorporating into the Work, whether purchased for 
Project or taken from previously purchased stock.  The term "product" includes the terms 
"material," "equipment," "system," and terms of similar intent. 

 
1. Named Products:  Items identified by manufacturer's product name, including 

make or model number or other designation shown or listed in manufacturer's 
published product literature, that is current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another 
project or facility, except that products consisting of recycled-content materials 

Comment
This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Comment
Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

Comment
List below only products and procedures that the reader might expect to find in this Section but are specified elsewhere.

Comment
Always retain this Article.  These definitions refer specifically to contents of this Section and are not repeated in Division 1 Section "References."
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are allowed, unless explicitly stated otherwise.  Products salvaged or recycled 
from other projects are not considered new products. 

3. Comparable Product:  Product that is demonstrated and approved through 
submittal process, or where indicated as a product substitution, to have the 
indicated qualities related to type, function, dimension, in-service performance, 
physical properties, appearance, and other characteristics that equal or exceed 
those of specified product. 

 
 B..   "Shop drawings" are drawings and other data prepared, by  the entity who is to do the 

work, specifically to show a portion of the work. 
                 
            C.   "Product data submittals" are standard printed data which show or otherwise describe a 

product or system, or some other portion of the work.  
                 
            D.   "Samples" are actual examples of the products or work to be installed.  
 

E. Substitutions:  Changes in products, materials, equipment, and methods of construction 
from those required by the Contract Documents and proposed by Contractor. 

 
 

F. Basis-of-Design Product Specification:  Where a specific manufacturer's product is 
named and accompanied by the words "basis of design," including make or model 
number or other designation, to establish the significant qualities related to type, function, 
dimension, in-service performance, physical properties, appearance, and other 
characteristics for purposes of evaluating comparable products of other named 
manufacturers. 

 
1.4 FORM OF SUBMITTALS 
 
 A. General: All submittals must include Contractor’s Transmittal.  Assign a number to each 

submittal.. 
 
 B. All submittals shal be made in electronic format.  Hard copies of product data, shop 

drawings, etc. will not be accepted.  Samples shall be actual samples and not from 
product data brochures. 

                 
            C.   Provide additional copies for project record documents. 
 
1.5    COORDINATION OF SUBMITTALS 
                 
            A.   Coordinate submittals and activities that must be  performed in sequence, so that the 

Architect has enough  information to properly review the submittals.  
                 

Comment
Retaining of basis-of-design product specification below might avoid requirement for a Change Order for substitutions, as required by AIA Document A201.  See Evaluations.
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            B.   Coordinate submittals of different types for the same product or system so that the 
Architect has enough information to properly review each submittal.  

                 
PART 2 - PRODUCTS (NOT USED) 
 
PART 3 - EXECUTION 
 
3.1   TIMING OF SUBMITTALS 
                 
            A.   Transmit each submittal at or before the time indicated on the approved schedule of 

submittals.  All submittals must be completed within 7 calendar days from the date of the 
Notice to Proceed.    

 
                 1.  Prepare and submit for approval a schedule showing the required dates of 

submittal of all submittals.  
                 2.   Organize the schedule by the applicable specification section number.  
                 3.   Incorporate the contractor's construction schedule specified elsewhere. 
                 4.   Revise and resubmit the schedule for approval when requested. 
                 
            B.   Deliver each submittal requiring approval in time to allow for adequate review and 

processing time, including resubmittals if necessary; failure of the Contractor in this 
respect will not be considered as grounds for an extension of the contract time.  

                 
            C.   If a submittal must be processed within a certain time in order to maintain the progress of 

the work, state so clearly on the submittal.  
                 
            D.   If a submittal must be delayed for coordination with other submittals not yet submitted, 

the Architect may at his  option either return the submittal with no action or notify the 
Contractor of the other submittals which must be received before the submittal can be 
reviewed.  

      
         
3.2    SUBMITTAL PROCEDURES - GENERAL 
                 
            A.   Contractor Review: Sign each copy of each submittal certifying that Contractor has 

reviewed the submittal and that it complies with the requirements of the contract 
documents.  Submittals received without this information will be returned without being 
reviewed.  In the case of substitution requests submittals without this information will be 
rejected.  

                 
            B.   Notify the Architect, in writing and at time of submittal, of all points upon which the 

submittal does not conform to the requirements of the contract documents, if any.  
                 
           C.   Do not commence work which requires review of any submittals until receipt  of returned 

submittals with an acceptable action. 
                 
            D.   Do not allow submittals without an acceptable action marking to be used for  the project.          
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            E.   Do not submit substitute items that have not been approved by means of the  procedure 
specified elsewhere.     

       
            F.   Preparation of Submittals: 
 
                 1.   Each submittal shall include the following information: 
                      a.   Project name. 
                      b.   Date of submittal. 
                      c.   Contractor's name and address. 
                      d.   Subcontractor's name and address. 
                      e.   Supplier's name and address. 
                      f.   Manufacturer's name. 
                      g.   Specification section where the submittal is specified. 
                      h.   Other necessary identifying information. 
                2.   Pack samples suitably for shipment, or hand deliver to Architect. 
                 3.   Submittals to receive Architect's action marking:  Provide blank space on the 

label or on the submittal itself for action marking; minimum 4 inches wide by 5 
inches high.  

                 
            G.   Transmittal of Submittals: 
 
                 1.   Submit all submittals to the Architect. 
                 2.   Submittals will be accepted from the Contractor only.  Submittals received from 

other entities will be returned without review or action.  
                 3.   Submittals received without a transmittal form will be returned without review or 

action.  
                 4.    Fill out a separate transmittal form for each submittal; also include the 

following: 
                      a.   Other relevant information. 
                      b.   Requests for additional information. 
                 
3.3    SHOP DRAWINGS 
                 
            A.   Content:  Include the following information: 
 
                 1.   Dimensions, at accurate scale. 
                 2.   All field measurements that have been taken, at accurate scale.  
                 3.   Names of specific products and materials used. 
                 4.   Show compliance with the specific standards referenced.  
                 5.   Coordination requirements; show relationship to adjacent or critical work.  
                 6.   Name of preparing firm. 
              
            B.   Preparation: 
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                 1.   Reproductions of contract documents are not acceptable as shop drawings.  
                 2.   Identify as indicated for all submittals. 
                 3.   Space for Architect's action marking shall be adjacent  to the title block.   
     
3.4  PRODUCT DATA 
                 
            A.   Submit all product data submittals for each system or unit of work as one submittal.  
                 
            B.   Content: 
 
                 1.   Submit manufacturer's standard printed data sheets. 
                 2.   Identify the particular product being submitted; submit only pertinent pages.  
                 3.   Show compliance with properties specified. 
                 4.   Identify which options and accessories are applicable. 
                 5.  Include recommendations for application and use. 
                 6.   Show compliance with the specific standards referenced.  
                 7.   Show compliance with specified testing agency  listings; show the limitations of 

their labels or seals, if any.  
                 8.   Identify dimensions which have been verified by field measurement. 
                 9.   Show special coordination requirements for the product. 
                 
3.5    SAMPLES 
                 
            A.   Samples: 
 
                 1.   Provide samples that are the same as proposed product. 
                 2.   Where products are to match a sample prepared by other entities, prepare sample 

to match.  
               
            B.   Preparation: 
 
                 1.   Attach a description to each sample. 
                 2.   Attach name of manufacturer or source to each sample. 
                 3.   Where compliance with specified properties is required, attach documentation 

showing compliance.  
                 4.   Where there are limitations in availability, delivery, or other similar 

characteristics, attach description of such limitations.  
                 
3.6 REVIEW OF SUBMITTALS 
                 
            A.   Submittals for approval will be reviewed, marked with appropriate action, and returned. 
 
3.7    RETURN, RESUBMITTAL, AND DISTRIBUTION 
                 
            A.   Submittals will be returned to the Contractor by email. 
                 
            B.   Perform resubmittals in the same manner as original submittals; indicate all changes other 

than those  requested by the Architect.  



00OAKLYN SENIOR CITIZENS CENTER 

 
 
 
 
 
 
SUBMITTAL PROCEDURES                                                                                013300 - 6 

                 
            C.   Distribution: 
 
                 1.   Distribute returned submittals to all subcontractors and suppliers involved in 

work covered by the submittal.  
                 2.   Make extra copies for operation and maintenance data submittals, as required. 
                 3.   Record distribution on transmittal form with copy to  the Architect. 
 
3.8 REQUIRED SUBMITTALS 
 
 A. Attached is a listing of the minimum required submittals for the project. 
                                         
                                         
END OF SECTION 013300 
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SECTION 014000  - QUALITY REQUIREMENTS 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including Instructions to Bidders and 
General Conditions, HUD 4010, CBDG Block Grant Provisions, and other Division 0 
and 1 Specification Sections apply to this Section 

 
1.2 SUMMARY 
 

A. This Section includes administrative and procedural requirements for quality assurance 
and quality control. 

 
B. Related Sections include the following: 

 
1. Division 1 Section "Cutting and Patching" for repair and restoration of 

construction disturbed by testing and inspecting activities. 
2. Technical Sections: Refer to all sections for specific test and inspection 

requirements. 
 
1.3 DEFINITIONS 
 

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and 
during execution of the Work to guard against defects and deficiencies and substantiate 
that proposed construction will comply with requirements. 

 
B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and 

after execution of the Work to evaluate that actual products incorporated into the Work 
and completed construction comply with requirements.  

 
C. Field Quality-Control Testing:  Tests and inspections that are performed on-site for 

installation of the Work and for completed Work. 
 

D. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an 
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction 
operation, including installation, erection, application, and similar operations. 

 
1. Using a term such as "carpentry" does not imply that certain construction 

activities must be performed by accredited or unionized individuals of a 
corresponding generic name, such as "carpenter."  It also does not imply that 
requirements specified apply exclusively to tradespeople of the corresponding 
generic name. 

 
 
 
 
1.4 CONFLICTING REQUIREMENTS 
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A. General:  If compliance with two or more standards is specified and the standards 
establish different or conflicting requirements for minimum quantities or quality levels, 
comply with the most stringent requirement.  Refer uncertainties and requirements that 
are different, but apparently equal, to Architect for a decision before proceeding. 

 
B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified 

shall be the minimum provided or performed.  The actual installation may comply exactly 
with the minimum quantity or quality specified, or it may exceed the minimum within 
reasonable limits.  To comply with these requirements, indicated numeric values are 
minimum or maximum, as appropriate, for the context of requirements.  Refer 
uncertainties to Architect for a decision before proceeding. 

 
1.5 SUBMITTALS 
 

A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include proof of qualifications in the form 
of a recent report on the inspection of the testing agency by a recognized authority. 

 
B. Reports:  Prepare and submit certified written reports that include the following: 

 
1. Date of issue. 
2. Project title and number. 
3. Name, address, and telephone number of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample taking and 

testing and inspecting. 
11. Comments or professional opinion on whether tested or inspected Work complies 

with the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspecting. 

 
C. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, 

licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, 
receipts for fee payments, judgments, correspondence, records, and similar documents, 
established for compliance with standards and regulations bearing on performance of the 
Work. 

 
1.6 QUALITY ASSURANCE 
 

A. General:  Qualifications paragraphs in this Article establish the minimum qualification 
levels required; individual Specification Sections specify additional requirements. 

 
B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or 

assembling work similar in material, design, and extent to that indicated for this Project, 
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whose work has resulted in construction with a record of successful in-service 
performance. 

 
C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems 

similar to those indicated for this Project and with a record of successful in-service 
performance, as well as sufficient production capacity to produce required units. 

 
D. Fabricator Qualifications:  A firm experienced in producing products similar to those 

indicated for this Project and with a record of successful in-service performance, as well 
as sufficient production capacity to produce required units. 

 
E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 

practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated.  Engineering services are defined as those 
performed for installations of the system, assembly, or product that are similar to those 
indicated for this Project in material, design, and extent. 

 
F. Specialists:  Certain sections of the Specifications require that specific construction 

activities shall be performed by entities who are recognized experts in those operations.  
Specialists shall satisfy qualification requirements indicated and shall be engaged for the 
activities indicated. 

 
1. Requirement for specialists shall not supersede building codes and regulations 

governing the Work. 
 

G. Testing Agency Qualifications:  A DPMC pre-qualified testing agency with the 
experience and capability to conduct testing and inspecting indicated, as documented 
according to ASTM E 548; and with additional qualifications specified in individual 
Sections; and where required by authorities having jurisdiction, that is acceptable to 
authorities. 

 
H. Factory-Authorized Service Representative Qualifications:  An authorized representative 

of manufacturer who is trained and approved by manufacturer to inspect installation of 
manufacturer's products that are similar in material, design, and extent to those indicated 
for this Project. 

 
I. Preconstruction Testing:  Where testing agency is indicated to perform preconstruction 

testing for compliance with specified requirements for performance and test methods, 
comply with the following: 

 
1. Contractor responsibilities include the following: 

a. Provide test specimens representative of proposed products and 
construction. 

b. Submit specimens in a timely manner with sufficient time for testing and 
analyzing results to prevent delaying the Work. 

c. Provide sizes and configurations of test assemblies, mockups, and 
laboratory mockups to adequately demonstrate capability of products to 
comply with performance requirements. 

d. Build site-assembled test assemblies and mockups using installers who 
will perform same tasks for Project. 
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e. Build laboratory mockups at testing facility using personnel, products, 
and methods of construction indicated for the completed Work. 

f. When testing is complete, remove test specimens, assemblies, mockups, 
and laboratory mockups; do not reuse products on Project. 

2. Testing Agency Responsibilities:  Submit a certified written report of each test, 
inspection, and similar quality-assurance service to Architect, with copy to 
Contractor.  Interpret tests and inspections and state in each report whether tested 
and inspected work complies with or deviates from the Contract Documents. 

 
J. Mockups:  Before installing portions of the Work requiring mockups, build mockups for 

each form of construction and finish required to comply with the following requirements, 
using materials indicated for the completed Work: 

 
1. Build mockups in location and of size indicated or, if not indicated, as directed 

by Architect or Construction Manager. 
2. Notify Architect and Construction Manager seven days in advance of dates and 

times when mockups will be constructed. 
3. Demonstrate the proposed range of aesthetic effects and workmanship. 
4. Obtain Architect's and Construction Manager's approval of mockups before 

starting work, fabrication, or 
construction.  

a. Allow seven days for initial review and each re-review of each mockup. 
5. Maintain mockups during construction in an undisturbed condition as a standard 

for judging the completed Work. 
6. Demolish and remove mockups when directed, unless otherwise indicated. 

 
1.7 QUALITY CONTROL 
 

A. Contractor Responsibilities:  Where quality-control services are indicated as Contractor's 
responsibility, Contractor will engage an Architect approved testing agency to perform 
these services at their own expense. 

 
1. Contractor will furnish testing agency engaged a description of types of testing 

and inspecting they are engaged to perform. 
2. Costs for retesting and reinspecting construction that replaces or is necessitated 

by work that failed to comply with the Contract Documents will be charged to 
Contractor. 

 
B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  

Unless otherwise indicated, Contractor to provide quality-control services specified and 
those required by authorities having jurisdiction.  Perform quality-control services 
required of Contractor by authorities having jurisdiction, whether specified or not. 

 
1. Where services are indicated as Contractor's responsibility, engage a qualified 

testing agency to perform these quality-control services at contractor’s own 
expense. 
a. Contractor shall not employ same entity engaged by Owner, unless 

agreed to in writing by Owner. 
2. Notify testing agencies at least 24 hours in advance of time when Work that 

requires testing or inspecting will be performed. 
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3. Where quality-control services are indicated as Contractor's responsibility, 
submit a certified written report, in duplicate, of each quality-control service. 

4. Testing and inspecting requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility. 

5. Submit additional copies of each written report directly to authorities having 
jurisdiction, when they so direct. 

 
C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service 

representative to inspect field-assembled components and equipment installation, 
including service connections.  Report results in writing as specified in Division 1 
Section "Submittal Procedures." 

 
D. Retesting/Reinspecting:  Regardless of whether original tests or inspections were 

Contractor's responsibility, provide quality-control services, including retesting and 
reinspecting, for construction that replaced Work that failed to comply with the Contract 
Documents. 

 
E. Testing Agency Responsibilities:  Cooperate with Architect, Construction Manager, and 

Contractor in performance of duties.  Provide qualified personnel to perform required 
tests and inspections. 

 
1. Notify Architect, Construction Manager, and Contractor promptly of 

irregularities or deficiencies observed in the Work during performance of its 
services. 

2. Determine the location from which test samples will be taken and in which in-
situ tests are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether 
tested and inspected work complies with or deviates from requirements. 

 4. Submit a certified written report, in duplicate, of each test, inspection, and similar 
quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or 
approve or accept any portion of the Work. 

6. Do not perform any duties of Contractor. 
 

F. Associated Services:  Cooperate with agencies performing required tests, inspections, and 
similar quality-control services, and provide reasonable auxiliary services as requested.  
Notify agency sufficiently in advance of operations to permit assignment of personnel.  
Provide the following: 

 
1. Access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Adequate quantities of representative samples of materials that require testing 

and inspecting.  Assist agency in obtaining samples. 
4. Facilities for storage and field curing of test samples. 
5. Delivery of samples to testing agencies. 
6. Preliminary design mix proposed for use for material mixes that require control 

by testing agency. 
7. Security and protection for samples and for testing and inspecting equipment at 

Project site. 
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G. Coordination:  Coordinate sequence of activities to accommodate required quality-
assurance and -control services with a minimum of delay and to avoid necessity of 
removing and replacing construction to accommodate testing and inspecting. 

 
1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

. 
 
PART 2 - PRODUCTS (Not Used) 
 
PART 3 - EXECUTION 
 
3.1 TEST AND INSPECTION LOG 
 

A. Prepare a record of tests and inspections.  Include the following: 
 

1. Date test or inspection was conducted. 
2. Description of the Work tested or inspected. 
3. Date test or inspection results were transmitted to Architect. 
4. Identification of testing agency or special inspector conducting test or inspection. 

 
B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide 

access to test and inspection log for Architect's reference during normal working hours. 
 
3.2 REPAIR AND PROTECTION 
 

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes. 

 
1. Provide materials and comply with installation requirements specified in other 

Specification Sections.  Restore patched areas and extend restoration into 
adjoining areas with durable seams that are as invisible as possible. 

2. Comply with the Contract Document requirements for Division 1 Section 
"Cutting and Patching." 

 
B. Protect construction exposed by or for quality-control service activities. 

 
C. Repair and protection are Contractor's responsibility, regardless of the assignment of 

responsibility for quality-control services. 
 
END OF SECTION 014000 
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SECTION 016000 - PRODUCT REQUIREMENTS 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including Instructions to Bidders and 
General Conditions, HUD 4010, CBDG Block Grant Provisions, and other Division 0 
and 1 Specification Sections apply to this Section 

 
1.2 SUMMARY 
 

A. This Section includes administrative and procedural requirements for products for use in 
Project; product delivery, storage, and handling; manufacturers' standard warranties on 
products; and special warranties. 

 
B. Related Sections include the following: 

 
1. Division 1 Section "Submittal Requirements" for products proposed that are 

named in the specifications. 
2. Division 1 Section "Closeout Procedures" for submitting warranties for Contract 

closeout. 
3. Refer to Technical Sections:for specific requirements for warranties on products 

and installations specified to be warranted. 
 
1.3 DEFINITIONS 
       

A. Products:  Items purchased for incorporating into the Work, whether purchased for 
Project or taken from previously purchased stock.  The term "product" includes the terms 
"material," "equipment," "system," and terms of similar intent. 

 
1. Named Products:  Items identified by manufacturer's product name, including 

make or model number or other designation shown or listed in manufacturer's 
published product literature, that is current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another 
project or facility, except that products consisting of recycled-content materials 
are allowed, unless explicitly stated otherwise.  Products salvaged or recycled 
from other projects are not considered new products. 

3. Comparable Product:  Product that is demonstrated and approved through 
submittal process, or where indicated as a product substitution, to have the 
indicated qualities related to type, function, dimension, in-service performance, 
physical properties, appearance, and other characteristics that equal or exceed 
those of specified product. 

 
B. Substitutions:  Changes in products, materials, equipment, and methods of construction 

from those required by the Contract Documents and proposed by Contractor. 
 

C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is 
named and accompanied by the words "basis of design," including make or model 
number or other designation, to establish the significant qualities related to type, function, 
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dimension, in-service performance, physical properties, appearance, and other 
characteristics for purposes of evaluating comparable products of other named 
manufacturers. 

 
1.4 QUALITY ASSURANCE 
 

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 
products for use on Project, product selected shall be compatible with products 
previously selected, even if previously selected products were also options. 

 
1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft.  Comply with manufacturer's written instructions. 

 
B. Delivery and Handling: 

 
1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces. 
2. Coordinate delivery with installation time to ensure minimum holding time for 

items that are flammable, hazardous, easily damaged, or sensitive to 
deterioration, theft, and other losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's 
original sealed container or other packaging system, complete with labels and 
instructions for handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to ensure compliance with the Contract Documents 
and to ensure that products are undamaged and properly protected. 

 
C. Storage: 

 
1. Store products to allow for inspection and measurement of quantity or counting 

of units. 
2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a 

weathertight enclosure above ground, with ventilation adequate to prevent 
condensation. 

4. Store cementitious products and materials on elevated platforms. 
5. Store foam plastic from exposure to sunlight, except to extent necessary for 

period of installation and concealment. 
6. Comply with product manufacturer's written instructions for temperature, 

humidity, ventilation, and weather-protection requirements for storage. 
7. Protect stored products from damage and liquids from freezing. 
8. Provide a secure location and enclosure at Project site for storage of materials 

and equipment by Owner's construction forces.  Coordinate location with Owner. 
 
1.6 PRODUCT WARRANTIES 
 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, 
other warranties required by the Contract Documents.  Manufacturer's disclaimers and 
limitations on product warranties do not relieve Contractor of obligations under 
requirements of the Contract Documents. 
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1. Manufacturer's Warranty:  Preprinted written warranty published by individual 
manufacturer for a particular product and specifically endorsed by manufacturer 
to Owner. 

2. Special Warranty:  Written warranty required by or incorporated into the 
Contract Documents, either to extend time limit provided by manufacturer's 
warranty or to provide more rights for Owner. 

 
B. Special Warranties:  Prepare a written document that contains appropriate terms and 

identification, ready for execution.  Submit a draft for approval before final execution. 
 

1. Manufacturer's Standard Form:  Modified to include Project-specific information 
and properly executed. 

2. Refer to Divisions 2 through 26 Sections for specific content requirements and 
particular requirements for submitting special warranties. 

 
C. Submittal Time:  Comply with requirements in Division 1 Section "Closeout 

Procedures." 
 
PART 2 - PRODUCTS 
 
2.1 PRODUCT SELECTION PROCEDURES 
 

A. General Product Requirements:  Provide products that comply with the Contract 
Documents, that are undamaged and, unless otherwise indicated, that are new at time of 
installation. 

 
1. Provide products complete with accessories, trim, finish, fasteners, and other 

items needed for a complete installation and indicated use and effect. 
2. Standard Products:  If available, and unless custom products or nonstandard 

options are specified, provide standard products of types that have been produced 
and used successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in 
conflict with requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 
selection. 

5. Where products are accompanied by the term "match sample," sample to be 
matched is Architect's. 

6. Descriptive, performance, and reference standard requirements in the 
Specifications establish "salient characteristics" of products. 

7. Or Equal:  Where products are specified by name and accompanied by the term 
"or equal" or "or approved equal" or "or approved," comply with provisions in 
Part 2 "Comparable Products" Article to obtain approval for use of an unnamed 
product. 

 
B. Product Selection Procedures: 

 
1. Basis-of-Design Product:  Where Specifications name a product and include a list 

of manufacturers, provide the specified product or a comparable product by one 
of the other named manufacturers.  Drawings and Specifications indicate sizes, 
profiles, dimensions, and other characteristics that are based on the product 
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named.  Comply with provisions in Part 2 "Comparable Products" Article for 
consideration of an unnamed product by the other named manufacturers. 

 
2.2 PRODUCT SUBSTITUTIONS 
 

A. Refer to Division 1 Section “Substitutions”. 
 

2.3 COMPARABLE PRODUCTS 
 

A. Conditions:  Architect will consider Contractor's request for comparable product when 
the following conditions are satisfied.  If the following conditions are not satisfied, 
Architect will return requests without action, except to record noncompliance with these 
requirements: 

 
1. Evidence that the proposed product does not require extensive revisions to the 

Contract Documents, that it is consistent with the Contract Documents and will 
produce the indicated results, and that it is compatible with other portions of the 
Work. 

2. Detailed comparison of significant qualities of proposed product with those 
named in the Specifications.  Significant qualities include attributes such as 
performance, weight, size, durability, visual effect, and specific features and 
requirements indicated. 

3. Evidence that proposed product provides specified warranty. 
4. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners, if requested. 
5. Samples, if requested. 

 
PART 3 - EXECUTION (Not Used) 
 
END OF SECTION 016000 



OAKLYN SENIOR CITIZENS CENTER 
 

EXECUTION 017300 - 1 

SECTION 017300 - EXECUTION 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including Instructions to Bidders and 
General Conditions, HUD 4010, CBDG Block Grant Provisions, and other Division 0 
and 1 Specification Sections apply to this Section. 

 
1.2 SUMMARY 
 

A. This Section includes general procedural requirements governing execution of the Work 
including, but not limited to, the following: 

 
1. Construction layout. 
2. General installation of products. 
3. Progress cleaning. 
4. Starting and adjusting. 
5. Protection of installed construction. 
6. Correction of the Work. 

 
B. Related Sections include the following: 

 
1. Division 1 Section "Cutting and Patching" for procedural requirements for 

cutting and patching necessary for the installation or performance of other 
components of the Work. 

2. Division 1 Section "Closeout Procedures" for submitting final property survey 
with Project Record Documents, recording of Owner-accepted deviations from 
indicated lines and levels, and final cleaning. 

 
PART 2 - PRODUCTS (Not Used) 
 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Existing Conditions:  The existence and location of site improvements, utilities, and other 
construction indicated as existing are not guaranteed.  Before beginning work, investigate 
and verify the existence and location of mechanical and electrical systems and other 
construction affecting the Work. 

 
1. Before construction, verify the location and points of connection of utility 

services into and throughout each building. 
 

B. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or 
Applicator present where indicated, for compliance with requirements for installation 
tolerances and other conditions affecting performance.  Record observations. 
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1. Written Report:  Where a written report listing conditions detrimental to 
performance of the Work is required by other Sections, include the following: 
a. Description of the Work. 
b. List of detrimental conditions, including substrates. 
c. List of unacceptable installation tolerances. 
d. Recommended corrections. 

 
2. Verify compatibility with and suitability of substrates, including compatibility 

with existing finishes or primers. 
3. Examine roughing-in for mechanical and electrical systems to verify actual 

locations of connections before equipment and fixture installation. 
4. Examine walls, floors, and roofs for suitable conditions where products and 

systems are to be installed. 
5. Proceed with installation only after unsatisfactory conditions have been 

corrected.  Proceeding with the Work indicates acceptance of surfaces and 
conditions. 

 
3.2 PREPARATION 
 

A. Field Measurements:  Take field measurements as required to fit the Work properly.  
Recheck measurements before installing each product.  Where portions of the Work are 
indicated to fit to other construction, verify dimensions of other construction by field 
measurements before fabrication.  Coordinate fabrication schedule with construction 
progress to avoid delaying the Work. 

 
B. Space Requirements:  Verify space requirements and dimensions of items shown 

diagrammatically on Drawings. 
 

C. Review of Contract Documents and Field Conditions:  Immediately on discovery of the 
need for clarification of the Contract Documents, submit a request for information to 
Architect.  Include a detailed description of problem encountered, together with 
recommendations for changing the Contract Documents. 

 
3.3 CONSTRUCTION LAYOUT 
 

A. Verification:  Before proceeding to lay out the Work, verify layout information shown on 
Drawings.  If discrepancies are discovered, notify Architect and Construction Manager  
promptly. 

 
B. General: 

 
1. Establish dimensions within tolerances indicated.  Do not scale Drawings to 

obtain required dimensions. 
2. Inform installers of lines and levels to which they must comply. 
3. Check the location, level and plumb, of every major element as the Work 

progresses. 
4. Notify Architect and Construction Manager  when deviations from required lines 

and levels exceed allowable tolerances. 
 

C. Site Improvements:  Locate and lay out site improvements, including pavements, grading, 
fill and topsoil placement, utility slopes, and invert elevations. 
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D. Record Log:  Maintain a log of layout control work.  Record deviations from required 

lines and levels.  Make the log available for reference by Architect and Construction 
Manager. 

 
 
3.4 INSTALLATION 
 

A. General:  Locate the Work and components of the Work accurately, in correct alignment 
and elevation, as indicated. 

 
1. Make vertical work plumb and make horizontal work level. 
2. Where space is limited, install components to maximize space available for 

maintenance and ease of removal for replacement. 
3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated. 

 
B. Comply with manufacturer's written instructions and recommendations for installing 

products in applications indicated. 
 

C. Install products at the time and under conditions that will ensure the best possible results.  
Maintain conditions required for product performance until Substantial Completion. 

 
D. Conduct construction operations so no part of the Work is subjected to damaging 

operations or loading in excess of that expected during normal conditions of occupancy. 
 

E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 
 

F. Templates:  Obtain and distribute to the parties involved templates for work specified to 
be factory prepared and field installed.  Check Shop Drawings of other work to confirm 
that adequate provisions are made for locating and installing products to comply with 
indicated requirements. 

 
G. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each 

component securely in place, accurately located and aligned with other portions of the 
Work. 

 
1. Mounting Heights:  Where mounting heights are not indicated, mount 

components at heights directed by Architect. 
2. Allow for building movement, including thermal expansion and contraction. 
3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors, that are to be embedded in concrete or 
masonry.  Deliver such items to Project site in time for installation. 

 
H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not 

indicated, arrange joints for the best visual effect.  Fit exposed connections together to 
form hairline joints. 

 
I. Hazardous Materials:  Use products, cleaners, and installation materials that are not 

considered hazardous. 
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3.5 PROGRESS CLEANING 

A. General:  Clean Project site and work areas daily, including common areas.  Coordinate 
progress cleaning for joint-use areas where more than one installer has worked.  Enforce 
requirements strictly.  Dispose of materials lawfully. 

 
1. Comply with requirements in NFPA 241 for removal of combustible waste 

materials and debris. 
2. Do not hold materials more than 7 days during normal weather or 3 days if the 

temperature is expected to rise above 80 deg F. 
3. Containerize hazardous and unsanitary waste materials separately from other 

waste.  Mark containers appropriately and dispose of legally, according to 
regulations. 

 
B. Site:  Maintain Project site free of waste materials and debris. 

 
C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary 

for proper execution of the Work. 
 

1. Remove liquid spills promptly. 
2. Where dust would impair proper execution of the Work, broom-clean or vacuum 

the entire work area, as appropriate. 
 

D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written 
instructions of manufacturer or fabricator of product installed, using only cleaning 
materials specifically recommended.  If specific cleaning materials are not recommended, 
use cleaning materials that are not hazardous to health or property and that will not 
damage exposed surfaces. 

 
E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

 
F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to 

ensure freedom from damage and deterioration at time of Substantial Completion. 
 

G. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  
Washing waste materials down sewers or into waterways will not be permitted. 

 
H. During handling and installation, clean and protect construction in progress and adjoining 

materials already in place.  Apply protective covering where required to ensure protection 
from damage or deterioration at Substantial Completion. 

 
I. Clean and provide maintenance on completed construction as frequently as necessary 

through the remainder of the construction period.  Adjust and lubricate operable 
components to ensure operability without damaging effects. 

 
J. Limiting Exposures:  Supervise construction operations to assure that no part of the 

construction, completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period. 

 
3.6 PROTECTION OF INSTALLED CONSTRUCTION 
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A. Provide final protection and maintain conditions that ensure installed Work is without 
damage or deterioration at time of Substantial Completion. 

B. Comply with manufacturer's written instructions for temperature and relative humidity. 
 
3.7 CORRECTION OF THE WORK 
 

A. Repair or remove and replace defective construction.  Restore damaged substrates and 
finishes.  Comply with requirements in Division 1 Section "Cutting and Patching." 

 
1. Repairing includes replacing defective parts, refinishing damaged surfaces, 

touching up with matching materials, and properly adjusting operating 
equipment. 

 
B. Restore permanent facilities used during construction to their specified condition. 

 
C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be 

repaired without visible evidence of repair. 
 
3.8 RESTORATION 
 

A. Prior to initiating work the Contractor is responsible for photographing existing building 
and site features to document existing conditions. Provide three (3) sets of photographs to 
DPMC representative. 

 
 B. Periodically and at completion of the project the Contractor shall restore building and site 

features that are disturbed by the work of the Contractor, to pre-construction conditions. 
 
 C. Client Agency, DPMC and Architect will determine satisfactory level of restoration. 
 
 
END OF SECTION 017300 
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SECTION 017329 - CUTTING AND PATCHING 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including Instructions to Bidders and 
General Conditions, HUD 4010, CBDG Block Grant Provisions, and other Division 0 and 1 
Specification Sections apply to this Section. 

 
1.2 SUMMARY 
 

A. This Section includes procedural requirements for cutting and patching. 
 

B. Related Sections include the following: 
 

 1. Technical specification sections for specific requirements and limitations 
applicable to cutting and patching individual parts of the Work. 
a. Requirements in this Section apply to all cutting and patching unless 

superceeded by other sections of the specifications.  In general, restore all 
areas that have been disturbed to their original finish. 

 
1.3 DEFINITIONS 
 

A. Cutting:  Removal of existing construction necessary to permit installation or performance 
of other Work. 

 
B. Patching:  Fitting and repair work required to restore surfaces to original conditions after 

installation of other Work. 
 
1.4 QUALITY ASSURANCE 
 

A. Structural Elements:  Do not cut and patch structural elements in a manner that could 
change their load-carrying capacity or load-deflection ratio. 

 
B. Operational Elements:  Do not cut and patch operating elements and related components in 

a manner that results in reducing their capacity to perform as intended or that results in 
increased maintenance or decreased operational life or safety.  Those components include, 
but are not limited to the following: 

 
1. Primary operational systems and equipment. 
2. Air or smoke barriers. 
3. Fire-protection systems. 
4. Control systems. 
5. Communication systems. 
6. Electrical wiring systems. 

 
C. Miscellaneous Elements:  Do not cut and patch the following elements or related 

components in a manner that could change their load-carrying capacity, that results in 
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reducing their capacity to perform as intended, or that results in increased maintenance or 
decreased operational life or safety. 

 
1. Water, moisture, or vapor barriers. 
2. Membranes and flashings. 
3. Equipment supports. 
4. Piping, ductwork, vessels, and equipment. 

 
D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual 

evidence of cutting and patching.  Do not cut and patch construction exposed on the 
exterior or in occupied spaces in a manner that would, in Architect's opinion, reduce the 
building's aesthetic qualities.  Remove and replace construction that has been cut and 
patched in a visually unsatisfactory manner. 

 
1. If possible, retain original Installer or fabricator to cut and patch exposed Work 

listed below.  If it is impossible to engage original Installer or fabricator, engage 
another recognized, experienced, and specialized firm. 

 
E. Cutting and Patching Conference:  Before proceeding, meet at Project site with parties 

involved in cutting and patching, including mechanical and electrical trades.  Review areas 
of potential interference and conflict.  Coordinate procedures and resolve potential conflicts 
before proceeding. 

 
 F.  Temporary Removal and Reinstallation of Ceilings: At locations where existing acoustical 

tile ceilings need to be removed to allow access for ductwork revisions and/or electrical 
work, follow the following procedures: 

 
  1. Photograph existing conditions prior to initiating work. 
  2. Carefully remove and store the acoustical tile system ceiling panels and grid. 
  3. Upon completion of above ceiling work, reinstall the acoustical ceiling system so 

that there is no evidence that work had been performed. 
  4. Replace any damaged products or unacceptable installation practice with new 

products to match existing.  
 
PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 

A. General:  Comply with requirements specified in other Sections of these Specifications. 
 

B. Existing Materials:  Use materials identical to existing materials.  For exposed surfaces, use 
materials that visually match existing adjacent surfaces to the fullest extent possible. 

 
1. If identical materials are unavailable or cannot be used, use materials that, when 

installed, will match the visual and functional performance of existing materials. 
 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Examine surfaces to be cut and patched and conditions under which cutting and patching 
are to be performed. 
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1. Compatibility:  Before patching, verify compatibility with and suitability of 
substrates, including compatibility with existing finishes or primers. 

2. Proceed with installation only after unsafe or unsatisfactory conditions have been 
corrected. 

 
3.2 PREPARATION 
 

A. Temporary Support:  Provide temporary support of Work to be cut. 
 

B. Protection:  Protect existing construction during cutting and patching to prevent damage.  
Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations. 

 
C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free 

passage to adjoining areas. 
 

D. Existing Services:  Where existing services are required to be removed, relocated, or 
abandoned, bypass such services before cutting to avoid interruption of services to 
occupied areas. 

 
3.3 PERFORMANCE 
 

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting 
and patching at the earliest feasible time, and complete without delay. 

 
1. Cut existing construction to provide for installation of other components or 

performance of other construction, and subsequently patch as required to restore 
surfaces to their original condition. 

 
B. Cutting:  Cut existing construction by sawing, drilling, breaking, chipping, grinding, and 

similar operations, including excavation, using methods least likely to damage elements 
retained or adjoining construction.  If possible, review proposed procedures with original 
Installer; comply with original Installer's written recommendations. 

 
1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering and chopping.  Cut holes and slots as small as possible, neatly to size 
required, and with minimum disturbance of adjacent surfaces.  Temporarily cover 
openings when not in use. 

2. Existing Finished Surfaces:  Cut or drill from the exposed or finished side into 
concealed surfaces. 

3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a 
diamond-core drill. 

4. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions 
to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to 
prevent entrance of moisture or other foreign matter after cutting. 

5. Proceed with patching after construction operations requiring cutting are complete. 
 

C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar 
operations following performance of other Work.  Patch with durable seams that are as 
invisible as possible.  Provide materials and comply with installation requirements 
specified in other Sections of these Specifications. 
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1. Inspection:  Where feasible, test and inspect patched areas after completion to 
demonstrate integrity of installation. 

2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will eliminate 
evidence of patching and refinishing. 

3. Floors and Walls:  Where walls or partitions that are removed extend one finished 
area into another, patch and repair floor and wall surfaces in the new space.  
Provide an even surface of uniform finish, color, texture, and appearance.  Remove 
existing floor and wall coverings and replace with new materials, if necessary, to 
achieve uniform color and appearance. 
a. Where patching occurs in a painted surface, apply primer and intermediate 

paint coats over the patch and apply final paint coat over entire unbroken 
surface containing the patch.  Provide additional coats until patch blends 
with adjacent surfaces. 

 
END OF SECTION 017329 
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SECTION 017700 - CLOSEOUT PROCEDURES 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including Instructions to Bidders and 
General Conditions, HUD 4010, CDBG Block Grant Provisions, and all other Division 0 
and 1 Specification Sections apply to this Section. 

 
1.2 SUMMARY 
 

A. This Section includes administrative and procedural requirements for contract closeout, 
including, but not limited to, the following: 

 
1. Inspection procedures. 
2. Warranties. 

  3. Equipment start-up, demonstration and commissioning. 
4. Final cleaning. 

 
1.3 SUBSTANTIAL COMPLETION 
 

A. Preliminary Procedures:  Before requesting inspection for determining Substantial 
Completion, complete the following.  List items below that are incomplete in request. 

 
1. Prepare a list of items to be completed and corrected (punch list), the value of 

items on the list, and reasons why the Work is not complete. 
2. Advise Owner of pending insurance changeover requirements. 
3. Submit specific warranties, workmanship bonds, maintenance service 

agreements, final certifications, and similar documents. 
4. Obtain and submit releases permitting Owner unrestricted use of the Work and 

access to services and utilities.  Include occupancy permits, operating certificates, 
and similar releases. 

5. Prepare and submit Project Record Documents, operation and maintenance 
manuals, Final Completion construction photographs, damage or settlement 
surveys, property surveys, and similar final record information. 

6. Deliver tools, spare parts, extra materials, and similar items to location 
designated by Owner.  Label with manufacturer's name and model number where 
applicable. 

7. Make final changeover of permanent locks and deliver keys to Owner.  Advise 
Owner's personnel of changeover in security provisions. 

8. Complete startup testing of systems. 
9. Submit test/adjust/records. 
10. Terminate and remove temporary facilities from Project site, along with 

mockups, construction tools, and similar elements. 
11. Complete final cleaning requirements, including touchup painting. 
12. Touch up and otherwise repair and restore marred exposed finishes to eliminate 

visual defects. 
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B. Inspection:  Submit a written request for inspection for Substantial Completion.  On 
receipt of request, Architect will either proceed with inspection or notify Contractor of 
unfulfilled requirements.   inspection or will notify Contractor of items, either on 
Contractor's list or additional items identified by Architect, that must be completed or 
corrected before certificate will be issued. 

 
1. Reinspection:  Request reinspection when the Work identified in previous 

inspections as incomplete is completed or corrected. 
2. Results of completed inspection will form the basis of requirements for Final 

Completion. 
 
1.4 FINAL COMPLETION 
 

A. Preliminary Procedures:  Before requesting final inspection for determining date of Final 
Completion, complete the following: 

 
1. Submit a final Application for Payment according to Division 1 Section 

"Payment Procedures." 
2. Submit certified copy of Architect's Substantial Completion inspection list of 

items to be completed or corrected (punch list), endorsed and dated by Architect.  
The certified copy of the list shall state that each item has been completed or 
otherwise resolved for acceptance. 

3. Submit evidence of final, continuing insurance coverage complying with 
insurance requirements. 

4. Instruct Owner's personnel in operation, adjustment, and maintenance of 
products, equipment, and systems.  Submit demonstration and training 
videotapes. 

 
B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of 

request, Architect will either proceed with inspection or notify Contractor of unfulfilled 
requirements.  Architect will prepare a final Certificate for Payment after inspection or 
will notify Contractor of construction that must be completed or corrected before 
certificate will be issued. 

 
1. Reinspection:  Request reinspection when the Work identified in previous 

inspections as incomplete is completed or corrected. 
 
1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 
 

A. Preparation:  Submit five copies of list.  Include name and identification of each space 
and area affected by construction operations for incomplete items and items needing 
correction including, if necessary, areas disturbed by Contractor that are outside the limits 
of construction. 

 
1. Organize list of spaces in sequential order, starting with exterior areas first and 

proceeding with interior spaces by room number and name. 
2. Organize items applying to each space by major element, including categories for 

ceiling, individual walls, floors, equipment, and building systems. 
3. Include the following information at the top of each page: 

a. Project name. 
b. Date. 
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c. Name of Architect. 
d. Name of Contractor. 
e. Page number. 

1.6 WARRANTIES 
 
A. Submittal Time:  Submit written warranties on request of Architect for designated 

portions of the Work where commencement of warranties other than date of Substantial 
Completion is indicated. 

 
B. Organize warranty documents into an orderly sequence based on the table of contents of 

the Project Manual. 
 

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf 
binders, thickness as necessary to accommodate contents, and sized to receive 8 
½ by 11 inch paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate 
warranty.  Mark tab to identify the product or installation.  Provide a typed 
description of the product or installation, including the name of the product and 
the name, address, and telephone number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor. 

 
D. Provide additional copies of each warranty to include in operation and maintenance 

manuals. 
 
PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces. 

 
PART 3 - EXECUTION 
 
3.1 FINAL CLEANING 
 

A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to 
comply with local laws and ordinances and Federal and local environmental and 
antipollution regulations. 

 
B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  

Clean each surface or unit to condition expected in an average commercial building 
cleaning and maintenance program.  Comply with manufacturer's written instructions. 

 
1. Complete the following cleaning operations before requesting inspection for 

certification of Substantial Completion for entire Project or for a portion of 
Project: 
a. Clean Project site, yard, and grounds, in areas disturbed by construction 

activities, including landscape development areas, of rubbish, waste 
material, litter, and other foreign substances. 
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b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, 
and other foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-
textured surface. 

d. Remove tools, construction equipment, machinery, and surplus material 
from Project site. 

e. Remove snow and ice to provide safe access to building. 
f. Clean exposed exterior hard-surfaced finishes to a dirt-free condition, 

free of stains, films, and similar foreign substances.  Avoid disturbing 
natural weathering of exterior surfaces.  Restore reflective surfaces to 
their original condition. 

g. Remove debris and surface dust from limited access spaces, including 
roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and 
similar spaces. 

 h. Remove labels that are not permanent. 
i. Touch up and otherwise repair and restore marred, exposed finishes and 

surfaces.  Replace finishes and surfaces that cannot be satisfactorily 
repaired or restored or that already show evidence of repair or 
restoration. 
1. Do not paint over "UL" and similar labels, including mechanical 

and electrical nameplates. 
 

C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury 
debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or 
dangerous materials into drainage systems.  Remove waste materials from Project site 
and dispose of lawfully. 

 
END OF SECTION 017700 
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SECTION 017823 - MAINTENANCE DATA 
        
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including Instructions to Bidders and 
General Conditions, HUD 4010, CBDG Block Grant Provisions, and other Division 0 
and 1 Specification Sections apply to this Section. 

 
1.2 SUMMARY 
 

A. This Section includes administrative and procedural requirements for preparing 
maintenance manuals, including the following: 

 
1. Maintenance documentation directory. 
2. Maintenance manuals for the care and maintenance of products and systems. 

 
B. Related Sections include the following: 

 
1. Division 1 Section "Submittal Procedures" for submitting copies of submittals for 

maintenance manuals. 
2. Division 1 Section "Closeout Procedures" for submitting maintenance manuals. 
3. Division 1 Section "Project Record Documents" for preparing Record Drawings 

for maintenance manuals. 
4. Technical specification sections for specific maintenance manual requirements 

for the Work in those Sections. 
 
1.3 SUBMITTALS 
 

A. Initial Submittal:  Submit draft electronic copies of each manual at least 15 days before 
requesting inspection for Substantial Completion.  Include a complete operation and 
maintenance directory.  Architect will return one copy of draft and mark whether general 
scope and content of manual are acceptable. 

 
B. Final Submittal:  Submit final electronic copies of each manual in final form at least 7 

days before final inspection.  Architect will return copy with comments within 7 days 
after final inspection. 

 
1. Correct or modify each manual to comply with Architect's comments.  Submit 3 

hard copies and one electronic copy of each corrected manual within 7 days of 
receipt of Architect's comments. 

 
1.4 COORDINATION 
 

A. Where maintenance documentation includes information on installations by more than 
one factory-authorized service representative, assemble and coordinate information 
furnished by representatives and prepare manuals. 

 
PART 2 - PRODUCTS 
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2.1 MAINTENANCE DOCUMENTATION DIRECTORY 
 

A. Organization:  Include a section in the directory for each of the following: 
 

1. List of documents. 
3. Table of contents. 

 
B. Tables of Contents:  Include a table of contents for each maintenance manual. 

 
C. Identification:  In the documentation directory and in each maintenance manual, identify 

each system, subsystem, and piece of equipment with same designation used in the 
Contract Documents." 

 
2.2 MANUALS, GENERAL 
 

A. Organization:  Unless otherwise indicated, organize each manual into a separate section 
for each component.  Each manual shall contain the following materials, in the order 
listed: 
1. Title page. 
2. Table of contents. 
3. Manual contents. 

 
B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following 

information: 
 

1. Subject matter included in manual. 
2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name, address, and telephone number of Contractor. 
6. Name and address of Architect. 
 

C. Table of Contents:  List each product included in manual, identified by product name, 
indexed to the content of the volume, and cross-referenced to Specification Section 
number in Project Manual. 

 
1. If maintenance documentation requires more than one volume to accommodate 

data, include comprehensive table of contents for all volumes in each volume of 
the set. 

 
D. Manual Contents:  Organize into sets of manageable size.  Arrange contents 

alphabetically by system, subsystem, and equipment.  If possible, assemble instructions 
for subsystems, equipment, and components of one system into a single binder. 

 
1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness 

necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with 
clear plastic sleeve on spine to hold label describing contents and with pockets 
inside covers to hold folded oversize sheets. 
a. If two or more binders are necessary to accommodate data of a system, 

organize data in each binder into groupings by subsystem and related 
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components.  Cross-reference other binders if necessary to provide 
essential information for proper operation or maintenance of equipment 
or system. 

b. Identify each binder on front and spine, with printed title 
"MAINTENANCE MANUAL," Project title or name, and subject matter 
of contents.  Indicate volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark 
each tab to indicate contents.  Include typed list of products and major 
components of equipment included in the section on each divider, cross-
referenced to Specification Section number and title of Project Manual. 

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose 
diagnostic software diskettes for computerized electronic equipment. 

4. Supplementary Text:  Prepared on 8-1/2-by-11-inch white bond paper. 
5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with 

text. 
a. If oversize drawings are necessary, fold drawings to same size as text 

pages and use as foldouts. 
b. If drawings are too large to be used as foldouts, fold and place drawings 

in labeled envelopes and bind envelopes in rear of manual.  At 
appropriate locations in manual, insert typewritten pages indicating 
drawing titles, descriptions of contents, and drawing locations. 

 
2.3 PRODUCT MAINTENANCE MANUAL 
 

A. Content:  Organize manual into a separate section for each product, material, and finish.  
Include source information, product information, maintenance procedures, repair 
materials and sources, and warranties and bonds, as described below. 

 
B. Source Information:  List each product included in manual, identified by product name 

and arranged to match manual's table of contents.  For each product, list name, address, 
and telephone number of Installer or supplier and maintenance service agent, and cross-
reference Specification Section number and title in Project Manual. 

 
C. Product Information:  Include the following, as applicable: 

 
1. Product name and model number. 
2. Manufacturer's name. 
3. Color, pattern, and texture. 
4. Material and chemical composition. 
5. Reordering information for specially manufactured products. 

 
D. Maintenance Procedures:  Include manufacturer's written recommendations. 

 
E. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances 

and conditions that would affect validity of warranties or bonds. 
 

1. Include procedures to follow and required notifications for warranty claims. 
 
PART 3 - EXECUTION 
 
3.1 MANUAL PREPARATION 
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A. Maintenance Documentation Directory:  Prepare a separate manual that provides an 

organized reference to emergency and maintenance manuals. 
 

B. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, 
include only sheets pertinent to product or component installed.  Mark each sheet to 
identify each product or component incorporated into the Work.  If data include more 
than one item in a tabular format, identify each item using appropriate references from 
the Contract Documents.  Identify data applicable to the Work and delete references to 
information not applicable. 

 
1. Prepare supplementary text if manufacturers' standard printed data are not 

available and where the information is necessary for proper maintenance of 
equipment or systems. 

 
C. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the 

relationship of component parts of equipment and systems and to illustrate control 
sequence and flow diagrams.  Coordinate these drawings with information contained in 
Record Drawings to ensure correct illustration of completed installation. 

 
1. Do not use original Project Record Documents as part of maintenance manuals. 
2. Comply with requirements of newly prepared Record Drawings in Division 1 

Section "Project Record Documents." 
     

D. Comply with Division 1 Section "Closeout Procedures" for schedule for submitting 
maintenance documentation. 

 
 
END OF SECTION 017823 
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SECTION 017839 - PROJECT RECORD DOCUMENTS 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including Instructions to Bidders and 
General Conditions, HUD 4010, CBDG Block Grant Provisions, and other Division 0 
and 1 Specification Sections apply to this Section. 

 
1.2 SUMMARY 
 

A. This Section includes administrative and procedural requirements for Project Record 
Documents, including the following: 

 
1. Record Drawings. 
2. Record Product Data. 

  3. Operation and Maintenance Data. 
 

B. Related Sections include the following: 
 

1. Division 1 Section "Closeout Procedures" for general closeout procedures. 
2. Division 1 Section "Maintenance Data" for maintenance manual requirements. 
3. Technical Specifications Sections for specific requirements for Project Record 

Documents of the Work in those Sections. 
 
1.3 SUBMITTALS 
 

A. Record Drawings:  Comply with the following: 
 

1. Number of Copies:  Submit one (1) set of hard copy and one (1)  electronic 
marked-up Record Prints.  

 
B. Record Product Data:  Submit two (2) hard copies and one (1) electronic copy of each 

Product Data submittal. 
 

1. Where Record Product Data is required as part of maintenance manuals, submit 
marked-up Product Data as an insert in manual instead of submittal as Record 
Product Data. 

 
PART 2 - PRODUCTS 
 
2.1 RECORD DRAWINGS 
 

A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract 
Drawings and Shop Drawings. 

 
1. Preparation:  Mark Record Prints to show the actual installation where 

installation varies from that shown originally.  Require individual or entity who 
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obtained record data, whether individual or entity is Installer, subcontractor, or 
similar entity, to prepare the marked-up Record Prints. 
a. Give particular attention to information on concealed elements that 

would be difficult to identify or measure and record later. 
b. Accurately record information in an understandable drawing technique. 
c. Record data as soon as possible after obtaining it.  Record and check the 

markup before enclosing concealed installations. 
2. Content:  Types of items requiring marking include, but are not limited to, the 

following: 
a. Dimensional changes to Drawings. 
b. Revisions to details shown on Drawings. 
c. Actual equipment locations. 
d. Changes made by Change Order or Construction Change Directive. 
e. Changes made following Architect's written orders. 
f. Details not on the original Contract Drawings. 
g. Field records for variable and concealed conditions. 
h. Record information on the Work that is shown only schematically. 

3. Mark the Contract Drawings or Shop Drawings, whichever is most capable of 
showing actual physical conditions, completely and accurately.  If Shop 
Drawings are marked, show cross-reference on the Contract Drawings. 

4. Mark record sets with erasable, red-colored pencil.  Use other colors to 
distinguish between changes for different categories of the Work at same 
location. 

5. Mark important additional information that was either shown schematically or 
omitted from original Drawings. 

6. Note Construction Change Directive numbers, alternate numbers, Change Order 
numbers, and similar identification, where applicable. 

 
B. Format:  Identify and date each Record Drawing; include the designation "PROJECT 

RECORD DRAWING" in a prominent location. 
 

1. Record Prints:  Organize Record Prints and newly prepared Record Drawings 
into manageable sets.  Bind each set with durable paper cover sheets.  Include 
identification on cover sheets. 

2. Identification:  As follows: 
a. Project name. 
b. Date. 
c. Designation "PROJECT RECORD DRAWINGS." 
d. Name of Architect. 
e. Name of Contractor. 

 
 
2.2 RECORD PRODUCT DATA 
 

A. Preparation:  Mark Product Data to indicate the actual product installation where 
installation varies substantially from that indicated in Product Data submittal. 

 
1. Give particular attention to information on concealed products and installations 

that cannot be readily identified and recorded later. 
2. Include significant changes in the product delivered to Project site and changes in 

manufacturer's written instructions for installation. 
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3. Note related Change Orders and Record Drawings where applicable. 
2.3 MISCELLANEOUS RECORD SUBMITTALS 
 
 A. Assemble miscellaneous records required by other Specification Sections for 

miscellaneous record keeping and submittal in connection with actual performance of the 
Work.  Bind or file miscellaneous records and identify each, ready for continued use and 
reference. 

 
 
PART 3 - EXECUTION 
 
3.1 RECORDING AND MAINTENANCE 
 

A. Recording:  Maintain one copy of each submittal during the construction period for 
Project Record Document purposes.  Post changes and modifications to Project Record 
Documents as they occur; do not wait until the end of Project. 

 
B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples 

in the field office apart from the Contract Documents used for construction.  Do not use 
Project Record Documents for construction purposes.  Maintain Record Documents in 
good order and in a clean, dry, legible condition, protected from deterioration and loss.  
Provide access to Project Record Documents for Architect's and Construction Manager's 
reference during normal working hours. 

 
END OF SECTION 017839 
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SECTION 024119 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 
2. Demolition and removal of selected site elements. 

B. Related Requirements: 

1. Section 011000 "Summary" for restrictions on use of the premises, Owner-occupancy 
requirements, and phasing requirements. 

2. Section 017300 "Execution" for cutting and patching procedures. 
3. Section 013516 "Alteration Project Procedures" for general protection and work 

procedures for alteration projects. 

1.2 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless indicated 
to be salvaged or reinstalled. 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, 
and deliver to Owner ready for reuse. 

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, 
prepare for reuse, and reinstall where indicated. 

D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise 
indicated to be salvaged or reinstalled. 

E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle 
methods and equipment to prevent damage to the item and surfaces; disposing of items unless 
indicated to be salvaged or reinstalled. 

1.3 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones 
and their contents, commemorative plaques and tablets, and other items of interest or value to 
Owner that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 
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1.4 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be selectively demolished. 
2. Review structural load limitations of existing structure. 
3. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress and avoid 
delays. 

4. Review requirements of work performed by other trades that rely on substrates exposed 
by selective demolition operations. 

5. Review areas where existing construction is to remain and requires protection. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For refrigerant recovery technician. 

B. Engineering Survey: Submit engineering survey of condition of building. 

C. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures 
proposed for protecting individuals and property, for environmental protection, for dust control 
and, for noise control. Indicate proposed locations and construction of barriers. 

D. Schedule of Selective Demolition Activities: Indicate the following: 

1. Detailed sequence of selective demolition and removal work, with starting and ending 
dates for each activity. Ensure Owner's on-site operations are uninterrupted. 

2. Interruption of utility services. Indicate how long utility services will be interrupted. 
3. Coordination for shutoff, capping, and continuation of utility services. 
4. Use of elevator and stairs. 
5. Coordination of Owner's continuing occupancy of portions of existing building and of 

Owner's partial occupancy of completed Work. 

E. Predemolition Photographs or Video: Show existing conditions of adjoining construction, 
including finish surfaces, that might be misconstrued as damage caused by salvage and 
demolition operations. Comply with Section 013233 "Photographic Documentation." Submit 
before Work begins. 

F. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for 
recovering refrigerant, stating that all refrigerant that was present was recovered and that 
recovery was performed according to EPA regulations. Include name and address of technician 
and date refrigerant was recovered. 

G. Warranties: Documentation indicating that existing warranties are still in effect after completion 
of selective demolition. 

1.6 CLOSEOUT SUBMITTALS 

A. Inventory: Submit a list of items that have been removed and salvaged. 
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1.7 QUALITY ASSURANCE 

A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification 
program. 

1.8 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area. 
Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 
far as practical. 

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with selective demolition. 

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the 
Work. 
1. If suspected hazardous materials are encountered, do not disturb; immediately notify 

Architect and Owner. Hazardous materials will be removed by Owner under a separate 
contract. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service: Maintain existing utilities indicated to remain in service and protect them 
against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

1.9 WARRANTY 

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged 
during selective demolition, by methods and with materials and using approved contractors so 
as not to void existing warranties. Notify warrantor before proceeding. Existing warranties 
include the following: 

1. Shingle Roof system. 

B. Notify warrantor on completion of selective demolition, and obtain documentation verifying 
that existing system has been inspected and warranty remains in effect. Submit documentation 
at Project closeout. 

1.10 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 



 OAKLYN SENIOR CITIZENS CENTER 

SELECTIVE DEMOLITION 024119 - 4 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 
beginning selective demolition. Comply with hauling and disposal regulations of authorities 
having jurisdiction. 

B. Standards: Comply with ANSI/ASSP A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition 
operations. 

B. Perform an engineering survey of condition of building to determine whether removing any 
element might result in structural deficiency or unplanned collapse of any portion of structure or 
adjacent structures during selective building demolition operations. 

1. Perform surveys as the Work progresses to detect hazards resulting from selective 
demolition activities. 

C. Perform surveys as the Work progresses to detect hazards resulting from selective demolition 
activities. 

D. Survey of Existing Conditions: Record existing conditions by use of preconstruction 
photographs or video and templates. 

1. Before selective demolition or removal of existing building elements that will be 
reproduced or duplicated in final Work, make permanent record of measurements, 
materials, and construction details required to make exact reproduction. 

2. Inventory and record the condition of items to be removed and salvaged. 

3.2 PREPARATION 

A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment 
according to 40 CFR 82 and regulations of authorities having jurisdiction. 

3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 
protect them against damage. 



 OAKLYN SENIOR CITIZENS CENTER 

SELECTIVE DEMOLITION 024119 - 5 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 
disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas 
to be selectively demolished. 
1. Arrange to shut off utilities with utility companies. 
2. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that maintain 
continuity of services/systems to other parts of building. 

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC 
systems, equipment, and components indicated on Drawings to be removed. 

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap 
or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same 
or compatible piping material and leave in place. 

c. Equipment to Be Removed: Disconnect and cap services and remove equipment. 
d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 
make equipment operational. 

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove 
equipment and deliver to Owner. 

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug 
remaining ducts with same or compatible ductwork material. 

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible 
ductwork material and leave in place. 

3.4 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent 
injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area and 
to and from occupied portions of building. 

2. Provide temporary weather protection, during interval between selective demolition of 
existing construction on exterior surfaces and new construction, to prevent water leakage 
and damage to structure and interior areas. 

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are 
exposed during selective demolition operations. 

4. Cover and protect furniture, furnishings, and equipment that have not been removed. 
5. Comply with requirements for temporary enclosures, dust control, heating, and cooling 

specified in Section 015000 "Temporary Facilities and Controls." 

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as 
required to preserve stability and prevent movement, settlement, or collapse of construction and 
finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of 
construction being demolished. 

1. Strengthen or add new supports when required during progress of selective demolition. 

C. Remove temporary barricades and protections where hazards no longer exist. 
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3.5 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

1. Proceed with selective demolition systematically, from higher to lower level. Complete 
selective demolition operations above each floor or tier before disturbing supporting 
members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 
cutting methods least likely to damage construction to remain or adjoining construction. 
Use hand tools or small power tools designed for sawing or grinding, not hammering and 
chopping. Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials. At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 
space before starting flame-cutting operations. Maintain portable fire-suppression devices 
during flame-cutting operations. 

5. Maintain fire watch during and for at least 4 hours after flame-cutting operations. 
6. Maintain adequate ventilation when using cutting torches. 
7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 
8. Remove structural framing members and lower to ground by method suitable to avoid 

free fall and to prevent ground impact or dust generation. 
9. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 
10. Dispose of demolished items and materials promptly. Comply with requirements in 

Section 017419 "Construction Waste Management and Disposal." 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

C. Removed and Salvaged Items: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning. Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner's storage area designated by Owner. 
5. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 
2. Pack or crate items after cleaning and repairing. Identify contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated. Comply with installation requirements for new 

materials and equipment. Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 
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E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 
during selective demolition. When permitted by Architect, items may be removed to a suitable, 
protected storage location during selective demolition and reinstalled in their original locations 
after selective demolition operations are complete. 

3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain 
and at regular intervals using power-driven saw, and then remove concrete between saw cuts. 

B. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, 
using power-driven saw, and then remove masonry between saw cuts. 

C. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and 
remove. 

D. Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations 
in RFCI's "Recommended Work Practices for the Removal of Resilient Floor Coverings." Do 
not use methods requiring solvent-based adhesive strippers. 

E. Roofing: Remove no more existing roofing than what can be covered in one day by new roofing 
and so that building interior remains watertight and weathertight.  

1. Remove existing roof membrane, flashings, copings, and roof accessories. 
2. Remove existing roofing system down to substrate. 

3.7 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and recycle or dispose of them according 
to Section 017419 "Construction Waste Management and Disposal." 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device that 

will convey debris to grade level in a controlled descent. 
4. Comply with requirements specified in Section 017419 "Construction Waste 

Management and Disposal." 

B. Burning: Do not burn demolished materials. 

3.8 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective demolition 
operations began. 

END OF SECTION 024119 
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SECTION 040120.63 - BRICK MASONRY REPAIR 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Repairing brick masonry. 
2. Removing abandoned anchors. 
3. Painting steel uncovered during the work. 

B. Related Requirements: 

1. Section 013516 "Alteration Project Procedures" for general remodeling, renovation, 
repair, and maintenance requirements. 

1.3 DEFINITIONS 

A. Low-Pressure Spray: 100 to 400 psi; 4 to 6 gpm. 

B. Rebuilding (Setting) Mortar: Mortar used to set and anchor masonry in a structure, distinct from 
pointing mortar installed after masonry is set in place. 

C. Saturation Coefficient: Ratio of the weight of water absorbed during immersion in cold water to 
weight absorbed during immersion in boiling water; used as an indication of resistance of bricks 
to freezing and thawing. 

1.4 SEQUENCING AND SCHEDULING 

A. Order sand and gray portland cement for colored mortar immediately after approval of 
mockups. Take delivery of and store at Project site enough quantity to complete Project. 

B. Work Sequence: Perform brick masonry repair work in the following sequence, which includes 
work specified in this and other Sections: 

1. Remove plant growth. 
2. Inspect masonry for open mortar joints and point them before cleaning to prevent the 

intrusion of water and other cleaning materials into the wall. 
3. Remove paint. 
4. Clean masonry. 
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5. Rake out mortar from joints surrounding masonry to be replaced and from joints adjacent 
to masonry repairs along joints. 

6. Repair masonry, including replacing existing masonry with new masonry materials. 
7. Rake out mortar from joints to be repointed. 
8. Point mortar and sealant joints. 
9. After repairs and repointing have been completed and cured, perform a final cleaning to 

remove residues from this work. 

C. As scaffolding is removed, patch anchor holes used to attach scaffolding. Patch holes in bricks 
according to "Brick Masonry Patching" Article. Patch holes in mortar joints according to 
Section 040120.64 "Brick Masonry Repointing." 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes. 

2. Include recommendations for product application and use. 
3. Include test data substantiating that products comply with requirements. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and locations of replacement bricks on the structure, 
showing relation of existing and new or relocated units. 

2. Show provisions for expansion joints or other sealant joints. 
3. Show provisions for flashing, lighting fixtures, conduits, and weep holes as required. 
4. Show locations of scaffolding and points of scaffolding in contact with masonry. Include 

details of each point of contact or anchorage. 

C. Mix Designs:  For each type of mortar, grout, and parge. Include description of type and 
proportions of ingredients. 
1. Include test reports, per ASTM C 780, for mortar mixes required to comply with property 

specifications. 

D. Samples for Initial Selection: For the following: 

1. Colored Mortar: Submit sets of mortar that will be left exposed in the form of sample 
mortar strips, 6 inches long by 1/2 inch wide, set in aluminum or plastic channels. 

a. Have each set contain a close color range of at least three Samples of different 
mixes of colored sands and cements that produce a mortar matching existing, 
cleaned mortar when cured and dry. 

b. Submit with precise measurements on ingredients, proportions, gradations, and 
source of colored sands from which each Sample was made. 

2. Sand Types Used for Mortar: Minimum 8 oz. of each in plastic screw-top jars. 
3. Patching Compound: Submit sets of patching compound Samples in the form of plugs 

(patches in drilled holes) in sample units of masonry representative of the range of 
masonry colors on the building. 
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a. Have each set contain a close color range of at least three Samples of different 
mixes of patching compound that matches the variations in existing masonry when 
cured and dry. 

4. Include similar Samples of accessories involving color selection. 

E. Samples for Verification: For the following: 

1. Each type of brick unit to be used for replacing existing units. Include sets of Samples to 
show the full range of shape, color, and texture to be expected. For each brick type, 
provide straps or panels containing at least four bricks. Include multiple straps for brick 
with a wide range. 

2. Each type of patching compound in the form of briquettes, at least 3 inches long by 1-1/2 
inches wide. Document each Sample with manufacturer and stock number or other 
information necessary to order additional material. 

3. Accessories: Each type of accessory and miscellaneous support. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For brick masonry repair specialist including field supervisors and workers 
and testing service. 

B. Preconstruction Test Reports: For existing bricks and mortar and replacement bricks. 

C. Quality-control program. 

1.7 QUALITY ASSURANCE 

A. Brick Masonry Repair Specialist Qualifications: Engage an experienced brick masonry repair 
firm to perform work of this Section. Firm shall have completed work similar in material, 
design, and extent to that indicated for this Project with a record of successful in-service 
performance. Experience in only installing masonry is insufficient experience for masonry 
repair work. 

1. Field Supervision: Brick masonry repair specialist firm shall maintain experienced full-
time supervisors on Project site during times that brick masonry repair work is in 
progress. 

2. Brick Masonry Repair Worker Qualifications: When bricks are being patched, assign at 
least one worker per crew who is trained and certified by manufacturer of patching 
compound to apply its products. 

B. Quality-Control Program: Prepare a written quality-control program for this Project to 
systematically demonstrate the ability of personnel to properly follow methods and use 
materials and tools without damaging masonry. Include provisions for supervising performance 
and preventing damage. 

C. Mockups: Prepare mockups of brick masonry repair to demonstrate aesthetic effects and to set 
quality standards for materials and execution and for fabrication and installation. 
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1. Masonry Repair: Prepare sample areas for each type of masonry repair work performed. 
If not otherwise indicated, size each mockup not smaller than two adjacent whole units or 
approximately 48 inches in least dimension. Construct sample areas in locations in 
existing walls where directed by Architect unless otherwise indicated. Demonstrate 
quality of materials, workmanship, and blending with existing work. Include the 
following as a minimum: 

a. Replacement: Four brick units replaced. 
b. Patching: Three small holes at least 1 inch in diameter for each type of brick 

indicated to be patched. 

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.8 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service:  Engage a qualified testing agency to perform preconstruction 
testing on brick masonry as follows: 

1. Provide test specimens as indicated and representative of proposed materials and existing 
construction. 

2. Replacement Brick: Test each proposed type of replacement brick according to sampling 
and testing methods in ASTM C67 for compressive strength, 24-hour cold-water 
absorption, five-hour boil absorption, saturation coefficient, and initial rate of absorption 
(suction). 

3. Existing Brick: Test each type of existing brick indicated for replacement according to 
testing methods in ASTM C67 for compressive strength, 24-hour cold-water absorption, 
five-hour boil absorption, saturation coefficient, and initial rate of absorption (suction). 
Carefully remove five existing units from locations designated by Architect. Take testing 
samples from these units. 

4. Existing Mortar: Test according to ASTM C1324, modified as agreed by testing service 
and Architect for Project requirements, to determine proportional composition of original 
ingredients, sizes and colors of aggregates, and approximate strength. 

5. Temporary Patch: As directed by Architect, provide temporary materials followed by 
permanent repairs at locations from which existing samples were taken. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver bricks to Project site strapped together in suitable packs or pallets or in heavy-duty 
cartons and protected against impact and chipping. 

B. Deliver packaged materials to Project site in manufacturer's original and unopened containers, 
labeled with manufacturer's name and type of products. 

C. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 
use cementitious materials that have become damp. 
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D. Store hydrated lime in manufacturer's original and unopened containers. Discard lime if 
containers have been damaged or have been opened for more than two days. 

E. Store sand where grading and other required characteristics can be maintained and 
contamination avoided. 

F. Handle bricks to prevent overstressing, chipping, defacement, and other damage. 

1.10 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit brick masonry repair work to be performed according to product 
manufacturers' written instructions and specified requirements. 

B. Temperature Limits: Repair brick masonry only when air temperature is between 40 and 90 
deg F and is predicted to remain so for at least seven days after completion of the Work unless 
otherwise indicated. 

C. Cold-Weather Requirements: Comply with the following procedures for masonry repair unless 
otherwise indicated: 

1. When air temperature is below 40 deg F, heat mortar ingredients, masonry repair 
materials, and existing masonry walls to produce temperatures between 40 and 120 
deg F. 

2. When mean daily air temperature is below 40 deg F, provide enclosure and heat to 
maintain temperatures above 32 deg F within the enclosure for seven days after repair. 

D. Hot-Weather Requirements: Protect masonry repairs when temperature and humidity conditions 
produce excessive evaporation of water from mortar and repair materials. Provide artificial 
shade and wind breaks, and use cooled materials as required to minimize evaporation. Do not 
apply mortar to substrates with temperatures of 90 deg F and above unless otherwise indicated. 

E. For manufactured repair materials, perform work within the environmental limits set by each 
manufacturer. 

F. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left 
exposed or painted.  Immediately remove grout, mortar, and soil that come in contact with such 
masonry. 

G. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day's work.  Cover partially completed masonry when 
construction is not in progress. 
1. Extend cover a minimum of 24 inches down both sides and hold cover securely in place. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Source Limitations: Obtain each type of material for repairing brick masonry (brick, cement, 
sand, etc.) from single source with resources to provide materials of consistent quality in 
appearance and physical properties. 

2.2 MASONRY MATERIALS 

A. Face Brick: As required to complete brick masonry repair work. 

1. Brick Matching Existing: Units with colors, color variation within units, surface texture, 
size, and shape that match existing brickwork and with physical properties within 10 
percent of those determined from preconstruction testing of selected existing units. 

a. For existing brickwork that exhibits a range of colors or color variation within 
units, provide brick that proportionally matches that range and variation rather than 
brick that matches an individual color within that range. 

2. Special Shapes: 

a. Provide molded, 100 percent solid shapes for applications where core holes or 
"frogs" could be exposed to view or weather when in final position and where 
shapes produced by sawing would result in sawed surfaces being exposed to view. 

b. Provide specially ground units, shaped to match patterns, for arches and where 
indicated. 

c. Mechanical chopping or breaking brick, or bonding pieces of brick together by 
adhesive, are unacceptable procedures for fabricating special shapes. 

3. Tolerances as Fabricated:  According to tolerance requirements in ASTM C216, 
Type FBS. 

B. Building Brick: ASTM C62, of same vertical dimension as face brick, for masonry work 
concealed from view. 

1. Grade SW where in contact with earth. 
2. Grade SW or MW for concealed backup. 

2.3 MANUFACTURED REPAIR MATERIALS 

A. Brick Patching Compound: Factory-mixed cementitious product that is custom manufactured 
for patching brick masonry. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Cathedral Stone Products, Inc. 
b. Conproco Corporation. 

http://www.specagent.com/Lookup?ulid=9478
http://www.specagent.com/Lookup?uid=123457119975
http://www.specagent.com/Lookup?uid=123457119976
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c. Edison Coatings, Inc. 
d. Or approved equal. 

2. Use formulation that is vapor and water permeable (equal to or more than the brick), 
exhibits low shrinkage, has lower modulus of elasticity than bricks being repaired, and 
develops high bond strength to all types of masonry. 

3. Use formulation having working qualities and retardation control to permit forming and 
sculpturing where necessary. 

4. Formulate patching compound in colors and textures to match each brick being patched. 
Provide sufficient number of colors to enable matching of the color, texture, and variation 
of each unit. 

2.4 ACCESSORY MATERIALS 

A. Setting Buttons and Shims: Resilient plastic, nonstaining to masonry, sized to suit joint 
thicknesses and bed depths of bricks, less the required depth of pointing materials unless 
removed before pointing. 

B. Masking Tape: Nonstaining, nonabsorbent material; compatible with mortar, joint primers, 
sealants, and surfaces adjacent to joints; and that easily comes off entirely, including adhesive. 

C. Antirust Coating: Fast-curing, lead- and chromate-free, self-curing, universal modified-alkyd 
primer according to MPI #23 (surface-tolerant, anticorrosive metal primer) or SSPC-Paint 20 or 
SSPC-Paint 29 zinc-rich coating. 

1. Surface Preparation: Use coating requiring no better than SSPC-SP 3, "Power Tool 
Cleaning" surface preparation according to manufacturer's literature or certified 
statement. 

2. VOC Limit: Use coating with a VOC content of 400 g/L or less. 

D. Other Products: Select materials and methods of use based on the following, subject to approval 
of a mockup: 

1. Previous effectiveness in performing the work involved. 
2. Minimal possibility of damaging exposed surfaces. 
3. Consistency of each application. 
4. Uniformity of the resulting overall appearance. 
5. Do not use products or tools that could leave residue on surfaces. 

2.5 MORTAR MIXES 

A. Mortar mix proportions shall be in accordance with mortar analysis to be performed by the 
Contractor’s Testing Agency.  Color and texture of mortar shall match that of existing adjacent 
mortar. 

http://www.specagent.com/Lookup?uid=123457119977
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of work. 
1. No work in this section shall be executed when the ambient temperature is less than 40 

degrees F and rising or 45 degrees F and falling, or higher than 80 degrees F. 
2. No pointing shall be executed when freezing temperatures are expected within 48 hours. 
3. No additives shall be used to extend these acceptable temperature ranges. 
4. Heat materials and provide temporary protection of completed portions of the work in 

accordance with the governing code and with “Construction and Protection 
Recommendations for Cold Weather Masonry Construction” of Technical Notes on Brick 
and Tile Construction by the Brick Institute of America. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PROTECTION 

A. Prevent mortar from staining face of surrounding masonry and other surfaces. 

1. Cover sills, ledges, and other projecting items to protect them from mortar droppings. 
2. Keep wall area wet below rebuilding and repair work to discourage mortar from 

adhering. 
3. Immediately remove mortar splatters in contact with exposed masonry and other surfaces. 

B. Remove gutters and downspouts and associated hardware adjacent to masonry and store during 
masonry repair. Reinstall when repairs are complete. 

1. Provide temporary rain drainage during work to direct water away from building. 

3.3 MASONRY REPAIR, GENERAL 

A. Appearance Standard: Repaired surfaces are to have a uniform appearance as viewed from 20 
feet away by Architect. 

3.4 ABANDONED ANCHOR REMOVAL  

A. Remove abandoned anchors, brackets, wood nailers, and other extraneous items no longer in 
use unless indicated to remain. 

1. Remove items carefully to avoid spalling or cracking masonry. 
2. Notify Architect before proceeding if an item cannot be removed without damaging 

surrounding masonry. Do the following where directed: 

a. Cut or grind off item approximately 3/4 inch beneath surface and core drill a recess 
of same depth in surrounding masonry as close around item as practical. 
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b. Immediately paint exposed end of item with two coats of antirust coating, 
following coating manufacturer's written instructions and without exceeding 
manufacturer's recommended dry film thickness per coat. Keep paint off sides of 
recess. 

3. Patch hole where each item was removed unless directed to remove and replace bricks. 

3.5 BRICK REMOVAL AND REPLACEMENT 

A. At locations indicated, remove bricks that are damaged, spalled, or deteriorated or are to be 
reused. Carefully remove entire units from joint to joint, without damaging surrounding 
masonry, in a manner that permits replacement with full-size units. 

1. When removing single bricks, remove material from center of brick and work toward 
outside edges. 

B. Support and protect remaining masonry that surrounds removal area. 

C. Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged 
condition. Coordinate with new flashing, reinforcement, and lintels, which are specified in other 
Sections. 

D. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose 
units in existing masonry backup, rotted wood, rusted metal, and other deteriorated items. 

E. Remove in an undamaged condition as many whole bricks as possible. 

1. Remove mortar, loose particles, and soil from brick by cleaning with hand chisels, 
brushes, and water. 

2. Remove sealants by cutting close to brick with utility knife and cleaning with solvents. 
3. Store brick for reuse. Store off ground, on skids, and protected from weather. 
4. Deliver cleaned brick not required for reuse to Owner unless otherwise indicated. 

F. Clean masonry surrounding removal areas by removing mortar, dust, and loose particles in 
preparation for brick replacement. 

G. Replace removed damaged brick with other removed brick in good condition, where possible, 
or with new brick matching existing brick. Do not use broken units unless they can be cut to 
usable size. 

H. Install replacement brick into bonding and coursing pattern of existing brick. If cutting is 
required, use a motor-driven saw designed to cut masonry with clean, sharp, unchipped edges. 

1. Maintain joint width for replacement units to match existing joints. 
2. Use setting buttons or shims to set units accurately spaced with uniform joints. 

I. Lay replacement brick with rebuilding (setting) mortar and with completely filled bed, head, 
and collar joints. Butter ends with enough mortar to fill head joints and shove into place. Wet 
both replacement and surrounding bricks that have ASTM C67 initial rates of absorption 
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(suction) of more than 30 g/30 sq. in. per min. Use wetting methods that ensure that units are 
nearly saturated but surface is dry when laid. 

1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing 
brickwork. 

2. When mortar is hard enough to support units, remove shims and other devices interfering 
with pointing of joints. 

J. Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours, including weekends and holidays. 

1. Hairline cracking within the mortar or mortar separation at edge of a joint is 
unacceptable. Completely remove such mortar and repoint. 

3.6 BRICK MASONRY PATCHING 

A. Patch the following bricks unless another type of repair or replacement is indicated: 
1. Bricks with holes. 
2. Bricks with chipped edges or corners. Patch chipped edges or corners measuring more 

than 3/4 inch in least dimension. 
3. Bricks with small areas of deep deterioration. Patch deep deteriorations measuring more 

than 3/4 inch in least dimension and more than 1/4 inch deep. 

B. Remove and replace existing patches unless otherwise indicated or approved by Architect. 

C. Patching Bricks: 

1. Remove loose material from masonry surface. Carefully remove additional material so 
patch does not have feathered edges but has square or slightly undercut edges on area to 
be patched and is at least 1/4 inch thick, but not less than recommended in writing by 
patching compound manufacturer. 

2. Mask adjacent mortar joint or rake out for repointing if patch extends to edge of brick. 
3. Mix patching compound in individual batches to match each unit being patched. 

Combine one or more colors of patching compound, as needed, to produce exact match. 
4. Rinse surface to be patched and leave damp, but without standing water. 
5. Brush-coat surfaces with slurry coat of patching compound according to manufacturer's 

written instructions. 
6. Place patching compound in layers as recommended in writing by patching compound 

manufacturer, but not less than 1/4 inch or more than 2 inches thick. Roughen surface of 
each layer to provide a key for next layer. 

7. Trowel, scrape, or carve surface of patch to match texture and surrounding surface plane 
or contour of brick. Shape and finish surface before or after curing, as determined by 
testing, to best match existing brick. 

8. Keep each layer damp for 72 hours or until patching compound has set. 
9. Remove and replace patches with hairline cracks or that show separation from brick at 

edges, and those that do not match adjoining brick in color or texture. 
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3.7 FINAL CLEANING 

A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar 
and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water applied by 
low-pressure spray. 

1. Do not use metal scrapers or brushes. 
2. Do not use acidic or alkaline cleaners. 

B. Remove old mortar by hand chisel and mallet, unless Contractor can demonstrate how each 
operator’s skilled use of power tools will not damage masonry.  Even if use of power tools has 
been approved, the power tools shall only be used to remove the center portion of the mortar; 
the edges shall be removed by hand chisel to prevent the saw from overshooting and cutting into 
the bricks above and below.  Saws many not be used directly adjacent to the brick as any slip 
would cut into the brick.  Rake out old mortar to depth equal to 2 1/2 times joint width and in no 
case less than ½ inches or depth required to expose sound mortar.  Do not damage masonry 
units 

C. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison 
purposes.  Obtain Architect's approval of sample cleaning before proceeding with cleaning of 
masonry. 

D. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them 
with liquid strippable masking agent or polyethylene film and waterproof masking tape. 

E. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing 
surfaces thoroughly with clear water. 

F. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical Notes 20. 

G. Clean adjacent nonmasonry surfaces. Use detergent and soft brushes or cloths. 

H. Clean mortar and debris from roof; remove debris from gutters and downspouts. Rinse off roof 
and flush gutters and downspouts. 

I. Remove masking materials, leaving no residues that could trap dirt. 

3.8 FIELD QUALITY CONTROL 

A. Architect's Project Representatives: Architect will assign Project representatives to help carry 
out Architect's responsibilities at the site, including observing progress and quality of portion of 
the Work completed. Allow Architect's Project representatives use of lift devices and 
scaffolding, as needed, to observe progress and quality of portion of the Work completed. 

B. Notify inspectors and Architect's Project representatives in advance of times when lift devices 
and scaffolding will be relocated. Do not relocate lift devices and scaffolding until inspectors 
and Architect's Project representatives have had reasonable opportunity to make inspections and 
observations of work areas at lift device or scaffold location. 
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3.9 MASONRY WASTE DISPOSAL 

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's 
property. 

B. Masonry Waste: Remove masonry waste and legally dispose of off Owner's property. 

END OF SECTION 040120.63 
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SECTION 040120.64 - BRICK MASONRY REPOINTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Repointing joints with mortar. 
2. Repointing joints with sealant. 

B. Related Requirements: 

1. Section 013516 "Alteration Project Procedures" for general remodeling, renovation, 
repair, and maintenance requirements. 

2. Section 040120.63 “Brick Masonry Repair” 

1.3 DEFINITIONS 

A. Low-Pressure Spray: 100 to 400 psi; 4 to 6 gpm. 

1.4 SEQUENCING AND SCHEDULING 

A. Order sand and gray portland cement for pointing mortar immediately after approval of 
mockups. Take delivery of and store at Project site enough quantity to complete Project. 

B. Work Sequence: Perform brick masonry repointing work in the following sequence, which 
includes work specified in this and other Sections: 

1. Remove plant growth. 
2. Inspect masonry for open mortar joints and permanently or temporarily point them before 

cleaning to prevent the intrusion of water and other cleaning materials into the wall. 
3. Remove paint. 
4. Clean masonry. 
5. Rake out mortar from joints surrounding masonry to be replaced and from joints adjacent 

to masonry repairs along joints. 
6. Repair masonry, including replacing existing masonry with new masonry materials. 
7. Rake out mortar from joints to be repointed. 
8. Point mortar and sealant joints. 
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9. After repairs and repointing have been completed and cured, perform a final cleaning to 
remove residues from this work. 

C. As scaffolding is removed, patch anchor holes used to attach scaffolding. Patch holes in bricks 
according to Section 040120.63 "Brick Masonry Repair." Patch holes in mortar joints according 
to "Repointing" Article. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes. 

2. Include recommendations for product application and use. 
3. Include test data substantiating that products comply with requirements. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and locations of repointing work on the structure. 
2. Show provisions for expansion joints or other sealant joints. 
3. Show locations of scaffolding and points of scaffolding in contact with masonry. Include 

details of each point of contact or anchorage. 

C. Samples for Initial Selection: For the following: 

1. Pointing Mortar: Submit sets of mortar for pointing in the form of sample mortar strips, 6 
inches long by 1/2 inch wide, set in aluminum or plastic channels. 

a. Have each set contain a close color range of at least three Samples of different 
mixes of colored sands and cements that produce a mortar matching existing, 
cleaned mortar when cured and dry. 

b. Submit with precise measurements on ingredients, proportions, gradations, and 
source of colored sands from which each Sample was made. 

2. Sand Type Used for Pointing Mortar: Minimum 8 oz. of each in plastic screw-top jars. 
3. Sealant materials. 
4. Include similar Samples of accessories involving color selection. 

D. Samples for Verification: For the following: 

1. Each type, color, and texture of pointing mortar in the form of sample mortar strips, 6 
inches long by 1/2 inch wide, set in aluminum or plastic channels. 

a. Include with each Sample a list of ingredients with proportions of each. Identify 
sources, both supplier and quarry, of each type of sand and brand names of 
cementitious materials and pigments if any. 

2. Sealant materials. 
3. Accessories: Each type of accessory and miscellaneous support. 
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1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For brick masonry repointing specialist including field supervisors and 
workers and testing service. 

B. Preconstruction Test Reports: For existing bricks and mortar. 

C. Quality-control program. 

1.7 QUALITY ASSURANCE 

A. Brick Masonry Repointing Specialist Qualifications: Engage an experienced brick masonry 
repointing firm to perform work of this Section. Firm shall have completed work similar in 
material, design, and extent to that indicated for this Project with a record of successful in-
service performance. Experience in only installing masonry is insufficient experience for 
masonry repointing work. 

1. Field Supervision: Brick masonry repointing specialist firms shall maintain experienced 
full-time supervisors on Project site during times that brick masonry repointing work is in 
progress. 

B. Quality-Control Program: Prepare a written quality-control program for this Project to 
systematically demonstrate the ability of personnel to properly follow methods and use 
materials and tools without damaging masonry. Include provisions for supervising performance 
and preventing damage. 

C. Mockups: Prepare mockups of brick masonry repointing to demonstrate aesthetic effects and to 
set quality standards for materials and execution. 

1. Repointing: Rake out joints in two separate areas, each approximately 36 inches high by 
48 inches wide for each type of repointing required, and repoint one of the areas. 

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.8 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service:  Engage a qualified testing agency to perform preconstruction 
testing on masonry units as follows: 

1. Provide test specimens as indicated and representative of proposed materials and existing 
construction. 

2. Existing Brick: Test each type of existing brick indicated for repointing according to 
testing methods in ASTM C67 for compressive strength, 24-hour cold-water absorption, 
five-hour boil absorption, saturation coefficient, and initial rate of absorption (suction). 
Carefully remove five existing units from locations designated by Architect. Take testing 
samples from these units. 
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3. Existing Mortar: Test according to ASTM C1324, modified as agreed by testing service 
and Architect for Project requirements, to determine proportional composition of original 
ingredients, sizes and colors of aggregates, and approximate strength. 

4. Temporary Patch: As directed by Architect, provide temporary materials followed by 
permanent repairs at locations from which existing samples were taken. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver packaged materials to Project site in manufacturer's original and unopened containers, 
labeled with manufacturer's name and type of products. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 
use cementitious materials that have become damp. 

C. Store hydrated lime in manufacturer's original and unopened containers. Discard lime if 
containers have been damaged or have been opened for more than two days. 

D. Store sand where grading and other required characteristics can be maintained and 
contamination avoided. 

1.10 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit repointing work to be performed according to product manufacturers' written 
instructions and specified requirements. 

B. Temperature Limits: Repoint mortar joints only when air temperature is between 40 and 90 
deg F and is predicted to remain so for at least seven days after completion of the Work unless 
otherwise indicated. 

C. Cold-Weather Requirements: Comply with the following procedures for mortar-joint pointing 
unless otherwise indicated: 

1. When air temperature is below 40 deg F, heat mortar ingredients and existing masonry 
walls to produce temperatures between 40 and 120 deg F. 

2. When mean daily air temperature is below 40 deg F, provide enclosure and heat to 
maintain temperatures above 32 deg F within the enclosure for seven days after pointing. 

D. Hot-Weather Requirements: Protect mortar-joint pointing when temperature and humidity 
conditions produce excessive evaporation of water from mortar materials. Provide artificial 
shade and wind breaks, and use cooled materials as required to minimize evaporation. Do not 
apply mortar to substrates with temperatures of 90 deg F and above unless otherwise indicated. 

E. For manufactured repair materials, perform work within the environmental limits set by each 
manufacturer. 

F. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left 
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such 
masonry. 
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G. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with 
waterproof sheeting at endo of each day’s work. Cover partially completed masonry when 
construction is not in progress. 
1. Extend cover a minimum of 24 inches down both sides and hold securely in place. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Source Limitations: Obtain each type of material for repointing brick masonry (cement, sand, 
etc.) from single source with resources to provide materials of consistent quality in appearance 
and physical properties. 

2.2 MORTAR MIXES 

A. Mortar mix proportions shall be in accordance with mortar analysis to be performed by the 
Contractor’s Testing Agency. Color and texture of mortar shall match that of existing adjacent 
mortar. 

2.3 ACCESSORY MATERIALS 

A. Sealant Materials: 

1. Sealant manufacturer's standard elastomeric sealant(s) of base polymer and 
characteristics indicated below and according to applicable requirements in 
Section 079200 "Joint Sealants." 

a. Type: Single-component, nonsag urethane sealant. 

2. Colors: Provide colors of exposed sealants to match colors of mortar adjoining installed 
sealant unless otherwise indicated. 

B. Joint-Sealant Backing: 

1. Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface 
skin), and of size and density to control sealant depth and otherwise contribute to 
producing optimum sealant performance. 

2. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended in writing by 
sealant manufacturer for preventing sealant from adhering to rigid, inflexible, joint-filler 
materials or joint surfaces at back of joint where such adhesion would result in sealant 
failure. Provide self-adhesive tape where applicable. 

C. Masking Tape: Nonstaining, nonabsorbent material; compatible with mortar, joint primers, 
sealants, and surfaces adjacent to joints; and that easily comes off entirely, including adhesive. 

D. Other Products: Select materials and methods of use based on the following, subject to approval 
of a mockup: 
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1. Previous effectiveness in performing the work involved. 
2. Minimal possibility of damaging exposed surfaces. 
3. Consistency of each application. 
4. Uniformity of the resulting overall appearance. 
5. Do not use products or tools that could leave residue on surfaces. 

E. Mortar mix proportions shall be in accordance with mortar analysis to be performed by the 
Contractor’s Testing Agency. Color and texture of mortar shall match that of existing adjacent 
mortar. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of work. 
1. No work in this section shall be executed when the ambient temperature is less than 40 

degrees F and rising or 45 degrees F and falling, or higher than 80 degrees F. 
2. No pointing shall be executed when freezing temperatures are expected within 48 hours. 
3. No additives shall be used to extend these acceptable temperature ranges. 
4. 4. Heat materials and provide temporary protection of completed portions of the work 

in accordance with the governing code and with “Construction and Protection 
Recommendations for Cold Weather Masonry Construction” of Technical Notes on Brick 
and Tile Construction by the Brick Institute of America. 

3.2 PROTECTION 

A. Prevent mortar from staining face of surrounding masonry and other surfaces. 

1. Cover sills, ledges, and other projecting items to protect them from mortar droppings. 
2. Keep wall area wet below pointing work to discourage mortar from adhering. 
3. Immediately remove mortar splatters in contact with exposed masonry and other surfaces. 

B. Remove gutters and downspouts and associated hardware adjacent to masonry and store during 
masonry repointing. Reinstall when repointing is complete. 

1. Provide temporary rain drainage during work to direct water away from building. 

3.3 MASONRY REPOINTING, GENERAL 

A. Appearance Standard: Repointed surfaces are to have a uniform appearance as viewed from 20 
feet away by Architect. 

3.4 REPOINTING 

A. Rake out and repoint joints to the following extent: 
1. Joints indicated as sealant-filled joints. 
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2. Joints at locations of the following defects: 

a. Holes and missing mortar. 
b. Cracks that can be penetrated 1/4 inch or more by a knife blade 0.027 inch thick. 
c. Cracks 1/8 inch or more in width and of any depth. 
d. Hollow-sounding joints when tapped by metal object. 
e. Eroded surfaces 1/4 inch or more deep. 
f. Deterioration to point that mortar can be easily removed by hand, without tools. 
g. Joints filled with substances other than mortar. 

B. Do not rake out and repoint joints where not required. 

C. Rake out joints as follows, according to procedures demonstrated in approved mockup: 

1. Remove mortar from joints to depth of joint width plus 1/8 inch and not less than that 
required to expose sound, unweathered mortar. Do not remove unsound mortar more than 
2 inches deep; consult Architect for direction. 

2. Remove mortar from brick and other masonry surfaces within raked-out joints to provide 
reveals with square backs and to expose masonry for contact with pointing mortar. Brush, 
vacuum, or flush joints to remove dirt and loose debris. 

3. Do not spall edges of brick or other masonry units or widen joints. Replace or patch 
damaged brick or other masonry units as directed by Architect. 

D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, 
loose masonry units, rotted wood, rusted metal, and other deteriorated items. 

E. Pointing with Mortar: 

1. Rinse joint surfaces with water to remove dust and mortar particles. Time rinsing 
application so, at time of pointing, joint surfaces are damp but free of standing water. If 
rinse water dries, dampen joint surfaces before pointing. 

2. Apply pointing mortar first to areas where existing mortar was removed to depths greater 
than surrounding areas. Apply in layers not greater than 3/8 inch until a uniform depth is 
formed. Fully compact each layer, and allow it to become thumbprint hard before 
applying next layer. 

3. After deep areas have been filled to same depth as remaining joints, point joints by 
placing mortar in layers not greater than 3/8 inch. Fully compact each layer and allow to 
become thumbprint hard before applying next layer. Where existing masonry units have 
worn or rounded edges, slightly recess finished mortar surface below face of masonry to 
avoid widened joint faces. Take care not to spread mortar beyond joint edges onto 
exposed masonry surfaces or to featheredge the mortar. 

4. When mortar is thumbprint hard, tool joints to match original appearance of joints as 
demonstrated in approved mockup. Remove excess mortar from edge of joint by 
brushing. 

5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours, including weekends and holidays. 

6. Hairline cracking within mortar or mortar separation at edge of a joint is unacceptable. 
Completely remove such mortar and repoint. 

F. Pointing with Sealant: Comply with Section 079200 "Joint Sealants." and as follows: 
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1. After raking out, keep joints dry and free of mortar and debris. 
2. Clean and prepare joint surfaces. Prime joint surfaces unless sealant manufacturer 

recommends against priming. Do not allow primer to spill or migrate onto adjoining 
surfaces. 

3. Fill sealant joints with specified joint sealant. 

a. Install cylindrical sealant backing beneath the sealant. Where space is insufficient 
for cylindrical sealant backing, install bond-breaker tape. 

b. Install sealant using only proven installation techniques that ensure that sealant is 
deposited in a uniform, continuous ribbon, without gaps or air pockets, and with 
complete wetting of the joint bond surfaces equally on both sides. Fill joint flush 
with surrounding masonry and matching the contour of adjoining mortar joints. 

c. Install sealant as recommended in writing by sealant manufacturer but within the 
following general limitations, measured at the center (thin) section of the bead: 

1) Fill joints to a depth equal to joint width, but not more than 1/2 inch deep or 
less than 1/4 inch deep. 

d. Tool sealant to form smooth, uniform beads, slightly concave. Remove excess 
sealant from surfaces adjacent to joint. 

e. Do not allow sealant to overflow or spill onto adjoining surfaces, or to migrate into 
the voids of adjoining surfaces, particularly rough textures. Remove excess and 
spillage of sealant promptly as the work progresses. Clean adjoining surfaces by 
the means necessary to eliminate evidence of spillage, without damage to adjoining 
surfaces or finishes, as demonstrated in an approved mockup. 

G. Where repointing work precedes cleaning of existing masonry, allow mortar to harden at least 
30 days before beginning cleaning work. 

3.5 FINAL CLEANING 

A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar 
and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water applied by 
low-pressure spray. 

1. Do not use metal scrapers or brushes. 
2. Do not use acidic or alkaline cleaners. 

B. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison 
purposes.  Obtain Architect's approval of sample cleaning before proceeding with cleaning of 
masonry. 

C. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them 
with liquid strippable masking agent or polyethylene film and waterproof masking tape. 

D. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing 
surfaces thoroughly with clear water. 

E. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical Notes 20. 
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F. Clean adjacent nonmasonry surfaces. Use detergent and soft brushes or cloths. 

G. Clean mortar and debris from roof; remove debris from gutters and downspouts. Rinse off roof 
and flush gutters and downspouts. 

H. Remove masking materials, leaving no residues that could trap dirt. 

3.6 FIELD QUALITY CONTROL 

A. Architect's Project Representatives: Architect will assign Project representatives to help carry 
out Architect's responsibilities at the site, including observing progress and quality of portion of 
the Work completed. Allow Architect's Project representatives use of lift devices and 
scaffolding, as needed, to observe progress and quality of portion of the Work completed. 

B. Notify inspectors and Architect's Project representatives in advance of times when lift devices 
and scaffolding will be relocated. Do not relocate lift devices and scaffolding until inspectors 
and Architect's Project representatives have had reasonable opportunity to make inspections and 
observations of work areas at lift device or scaffold location. 

END OF SECTION 040120.64 
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SECTION 042200 - CONCRETE UNIT MASONRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Concrete masonry units. 
2. Mortar and grout. 
3. Steel reinforcing bars. 
4. Masonry-joint reinforcement. 
5. Miscellaneous masonry accessories. 

B. Related Requirements: 

1. Section 033000 “Cast-In-Place Concrete” 

2. Section 079200 “Joint Sealants” 

1.2 DEFINITIONS 

A. CMU(s): Concrete masonry unit(s). 

B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For the following: 

1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes. 
2. Reinforcing Steel: Detail bending, lap lengths, and placement of unit masonry reinforcing 

bars. Comply with ACI 315. Show elevations of reinforced walls. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Material Certificates: For each type and size of the following: 
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1. Masonry units. 

a. Include material test reports substantiating compliance with requirements. 
b. For masonry units used in structural masonry, include data and calculations 

establishing average net-area compressive strength of units. 
2. Cementitious materials. Include name of manufacturer, brand name, and type. 
3. Mortar admixtures. 
4. Preblended, dry mortar mixes. Include description of type and proportions of ingredients. 
5. Grout mixes. Include description of type and proportions of ingredients. 
6. Reinforcing bars. 
7. Joint reinforcement. 
8. Anchors, ties, and metal accessories. 

C. Mix Designs: For each type of mortar and grout. Include description of type and proportions of 
ingredients. 

1. Include test reports for mortar mixes required to comply with property specification. Test 
in accordance with ASTM C109/C109M for compressive strength, ASTM C1506 for 
water retention, and ASTM C91/C91M for air content. 

2. Include test reports, in accordance with ASTM C1019, for grout mixes required to 
comply with compressive strength requirement. 

D. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and 
mortar type, provide statement of average net-area compressive strength of masonry units, 
mortar type, and resulting net-area compressive strength of masonry determined in accordance 
with TMS 602/ACI 530.1/ASCE 6. 

E. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and 
equipment to be used to comply with requirements. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified in accordance with ASTM C1093 for testing 
indicated. 

B. Sample Panels: Build sample panels to verify selections made under Sample submittals and to 
demonstrate aesthetic effects. Comply with requirements in Section 014000 "Quality 
Requirements" for mockups. 

1. Build sample panels for typical exterior and interior walls in sizes approximately 48 
inches long by 48 inches high by full thickness. 

2. Build sample panels facing south. 
3. Where masonry is to match existing, build panels adjacent and parallel to existing 

surface. 
4. Protect approved sample panels from the elements with weather-resistant membrane. 
5. Approval of sample panels is for color, texture, and blending of masonry units; 

relationship of mortar and sealant colors to masonry unit colors; tooling of joints; 
aesthetic qualities of workmanship; and other material and construction qualities 
specifically approved by Architect in writing. 
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a. Approval of sample panels does not constitute approval of deviations from the 
Contract Documents contained in sample panels unless Architect specifically 
approves such deviations in writing. 

C. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for materials and execution. 
1. Build mockups for typical exterior and interior walls in sizes approximately 48 inches 

long by 48 inches high by full thickness, including face and backup wythes and 
accessories. 

a. Include a sealant-filled joint at least 16 inches long in each exterior wall mockup. 
b. Include lower corner of window opening at upper corner of exterior wall mockup. 

Make opening approximately 12 inches wide by 16 inches high. 
c. Include through-wall flashing installed for a 24-inch length in corner of exterior 

wall mockup approximately 16 inches down from top of mockup, with a 12-inch 
length of flashing left exposed to view (omit masonry above half of flashing). 

2. Protect accepted mockups from the elements with weather-resistant membrane. 
3. Approval of mockups is for color, texture, and blending of masonry units; relationship of 

mortar and sealant colors to masonry unit colors; tooling of joints; and aesthetic qualities 
of workmanship. 

a. Approval of mockups is also for other material and construction qualities 
specifically approved by Architect in writing. 

b. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such 
deviations in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location. If units are not stored in an 
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units 
become wet, do not install until they are dry. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 
use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided. 

D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry 
mortar mix in delivery containers on elevated platforms in a dry location or in covered 
weatherproof dispensing silos. 

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt 
and oil. 
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1.8 FIELD CONDITIONS 

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day's work. Cover partially completed masonry when 
construction is not in progress. 

1. Extend cover a minimum of 24 inches down both sides of walls, and hold cover securely 
in place. 

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 
three days after building masonry walls or columns. 

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left 
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such 
masonry. 

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading 
coverings on ground and over wall surface. 

2. Protect sills, ledges, and projections from mortar droppings. 
3. Protect surfaces of window and door frames, as well as similar products with painted and 

integral finishes, from mortar droppings. 
4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from 

splashing mortar and dirt onto completed masonry. 

D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice 
or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost 
or by freezing conditions. Comply with cold-weather construction requirements contained in 
TMS 602/ACI 530.1/ASCE 6. 

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 
deg F and higher and will remain so until masonry has dried, but not less than seven days 
after completing cleaning. 

E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in 
TMS 602/ACI 530.1/ASCE 6. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and 
color, or a uniform blend within the ranges accepted for these characteristics, from single source 
from single manufacturer for each product required. 

B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, 
including color for exposed masonry, from single manufacturer for each cementitious 
component and from single source or producer for each aggregate. 
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2.2 PERFORMANCE REQUIREMENTS 

A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 
days. 

1. Determine net-area compressive strength of masonry from average net-area compressive 
strengths of masonry units and mortar types (unit-strength method) in accordance with 
TMS 602/ACI 530.1/ASCE 6. 

2.3 UNIT MASONRY, GENERAL 

A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6 except as modified by 
requirements in the Contract Documents. 

B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to 
contain chips, cracks, or other defects exceeding limits stated. Do not use units where such 
defects are exposed in the completed Work and will be within 20 feet vertically and horizontally 
of a walking surface. 

2.4 CONCRETE MASONRY UNITS 

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces 
of adjacent units unless otherwise indicated. 

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, 
bonding, and other special conditions. 

2. Provide square-edged units for outside corners unless otherwise indicated. 

B. CMUs: ASTM C90. 

1. Unit Compressive Strength: Provide units with minimum average net-area compressive 
strength of 2150 psi. 

2. Density Classification: Lightweight unless otherwise indicated. 
3. Size (Width): Manufactured to dimensions 3/8 inch less-than-nominal dimensions. 

2.5 CONCRETE AND MASONRY LINTELS 

A. General: Provide one of the following: 

B. Concrete Lintels Matching CMU in Color, Texture: ASTM C1623, matching density 
classification; and with reinforcing bars indicated. Provide lintels with net-area compressive 
strength not less than that of CMUs. 

C. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs 
matching adjacent CMUs in color, texture, and density classification, with reinforcing bars 
placed as indicated and filled with coarse grout. Cure precast lintels before handling and 
installing. Temporarily support built-in-place lintels until cured. 
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2.6 MORTAR AND GROUT MATERIALS 

A. Mortar Cement: ASTM C1329/C1329M. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
a. Lafarge North America Inc. 
b. Leigh Hanson. 
c. WORKRITE Cements. 
d. Or Approved Equal. 

B. Aggregate for Mortar: ASTM C144. 

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or 
crushed stone. 

2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the 
No. 16 sieve. 

3. White-Mortar Aggregates: Natural white sand or crushed white stone. 
4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce 

required mortar color. 

C. Aggregate for Grout: ASTM C404. 

D. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with 
ASTM C494/C494M, Type C, and recommended by manufacturer for use in masonry mortar of 
composition indicated. 

E. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Euclid Chemical Company 
2. GCP Applied Technologies Inc. 
3. Anti-Hydro International, Inc. 
4. Or Approved Equal. 

2.7 REINFORCEMENT 

A. Uncoated Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, Grade 60. 

B. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry 
unit cells and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch steel 
wire, hot-dip galvanized after fabrication. Provide units designed for number of bars indicated. 

C. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:  
1. Heckmann Building Products Inc. 
2. Hohmann & Barnard, Inc. 
3. Wire-Bond. 
4. Or Approved Equal. 

D. Masonry-Joint Reinforcement, General: Ladder type complying with ASTM A951/A951M. 

http://www.specagent.com/LookUp/?ulid=9957&mf=&src=wd
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1. Interior Walls:  Hot-dip galvanized carbon steel. 
2. Exterior Walls:  Stainless steel. 
3. Wire Size for Side Rods:  0.187-inch diameter. 
4. Wire Size for Cross Rods:  0.187-inch diameter. 
5. Spacing of Cross Rods: Not more than 16 inches o.c. 
6. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units. 

2.8 TIES AND ANCHORS 

A. General: Ties and anchors extend at least 1-1/2 inches into masonry but with at least a 5/8-inch 
cover on outside face. 

B. Materials: Provide ties and anchors specified in this article that are made from materials that 
comply with the following unless otherwise indicated: 
1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A82/A82M, with ASTM A153/A153M, 

Class B-2 coating. 
2. Stainless Steel Wire: ASTM A580/A580M, Type 304 [Type 316]. 
3. Galvanized-Steel Sheet: ASTM A653/A653M, Commercial Steel, G60 zinc coating. 
4. Steel Sheet, Galvanized after Fabrication: ASTM A1008/A1008M, Commercial Steel, 

with ASTM A153/A153M, Class B coating. 
5. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304. 
6. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 
7. Tie Section: Triangular-shaped wire tie made from 0.25-inch- diameter, stainless steel 

wire. 

C. Adjustable Anchors for Connecting to Concrete: Provide anchors that allow vertical or 
horizontal adjustment but resist tension and compression forces perpendicular to plane of wall. 

1. Connector Section: Dovetail tabs for inserting into dovetail slots in concrete and attached 
to tie section; formed from 0.109-inch-thick, stainless steel sheet. 

2. Tie Section: Triangular-shaped wire tie made from 0.25-inch- diameter, stainless steel 
wire. 

D. Partition Top Anchors: 0.105-inch-thick metal plate with a 3/8-inch-diameter metal rod 6 inches 
long welded to plate and with closed-end plastic tube fitted over rod that allows rod to move in 
and out of tube. Fabricate from stainless steel. 

E. Rigid Anchors: Fabricate from steel bars 1-1/2 inches wide by 1/4 inch thick by 24 inches long, 
with ends turned up 2 inches or with cross pins unless otherwise indicated. 

1. Corrosion Protection: Hot-dip galvanized to comply with ASTMA 153/A153M. 

2.9 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2A1; 
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene, 
urethane or PVC. 
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B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying 
with ASTM D2000, Designation M2AA-805 or PVC, complying with ASTM D2287, 
Type PVC-65406 and designed to fit standard sash block and to maintain lateral stability in 
masonry wall; size and configuration as indicated. 

C. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D226/D226M, Type I 
(No. 15 asphalt felt). 

2.10 MORTAR AND GROUT MIXES 

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise 
indicated. 

1. Do not use calcium chloride in mortar or grout. 
2. Use mortar cement mortar unless otherwise indicated. 
3. For exterior masonry, use mortar cement mortar. 
4. For reinforced masonry, use mortar cement mortar. 
5. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to 

view, regardless of weather conditions, to ensure that mortar color is consistent. 

B. Mortar for Unit Masonry: Comply with ASTM C270, Property Specification. Provide the 
following types of mortar for applications stated unless another type is indicated or needed to 
provide required compressive strength of masonry. 

1. For masonry below grade or in contact with earth, use Type M. 
2. For reinforced masonry, use Type S. 
3. For mortar parge coats, use Type S or Type N. 
4. For exterior, above-grade, load-bearing and nonload-bearing walls and parapet walls; for 

interior load-bearing walls; for interior nonload-bearing partitions; and for other 
applications where another type is not indicated, use Type N. 

5. For interior nonload-bearing partitions, Type O may be used instead of Type N. 

C. Grout for Unit Masonry: Comply with ASTM C476. 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 
comply with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour 
height. 

2. Proportion grout in accordance with ASTM C476, Table 1 or paragraph 4.2.2 for 
specified 28-day compressive strength indicated, but not less than 2000 psi. 

3. Provide grout with a slump of 8 to 11 inches as measured in accordance with 
ASTM C143/C143M. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental 
to performance of the Work. 

2. Verify that foundations are within tolerances specified. 
3. Verify that reinforcing dowels are properly placed. 
4. Verify that substrates are free of substances that would impair mortar bond. 

B. Before installation, examine rough-in and built-in construction for piping systems to verify 
actual locations of piping. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Build chases and recesses to accommodate items specified in this and other Sections. 

B. Leave openings for equipment to be installed before completing masonry. After installing 
equipment, complete masonry to match construction immediately adjacent to opening. 

C. Use full-size units without cutting if possible. If cutting is required to provide a continuous 
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut 
units with cut surfaces and, where possible, cut edges concealed. 

3.3 TOLERANCES 

A. Dimensions and Locations of Elements: 

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch or 
minus 1/4 inch. 

2. For location of elements in plan, do not vary from that indicated by more than plus or 
minus 1/2 inch. 

3. For location of elements in elevation, do not vary from that indicated by more than plus 
or minus 1/4 inch in a story height or 1/2 inch total. 

B. Lines and Levels: 

1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 
inch in 10 feet, or 1/2-inch maximum. 

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary 
from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum. 

3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet, 
3/8 inch in 20 feet, or 1/2-inch maximum. 
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4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 
expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 
1/4 inch in 20 feet, or 1/2-inch maximum. 

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet, 3/8 
inch in 20 feet, or 1/2-inch maximum. 

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 
inch in 10 feet, or 1/2-inch maximum. 

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more 
than 1/16 inch. 

C. Joints: 

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, 
with a maximum thickness limited to 1/2 inch. 

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more 
than 1/8 inch. 

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 
inch or minus 1/4 inch. 

4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 
1/8 inch. 

3.4 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. 
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at 
other locations. 

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in 
running bond; do not use units with less-than-nominal 4-inch horizontal face dimensions at 
corners or jambs. 

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less 
than 4 inches. Bond and interlock each course of each wythe at corners. Do not use units with 
less-than-nominal 4-inch horizontal face dimensions at corners or jambs. 

D. Stopping and Resuming Work: Stop work by stepping back units in each course from those in 
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive 
mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh 
masonry. 

E. Built-in Work: As construction progresses, build in items specified in this and other Sections. 
Fill in solidly with masonry around built-in items. 

F. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of 
metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core. 

G. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and 
similar items unless otherwise indicated. 
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H. Build nonload-bearing interior partitions full height of story to underside of solid floor or roof 
structure above unless otherwise indicated. 

1. Install compressible filler in joint between top of partition and underside of structure 
above. 

2. Fasten partition top anchors to structure above and build into top of partition. Grout cells 
of CMUs solidly around plastic tubes of anchors and push tubes down into grout to 
provide 1/2-inch clearance between end of anchor rod and end of tube. Space anchors 48 
inches o.c. unless otherwise indicated. 

3.5 MORTAR BEDDING AND JOINTING 

A. Lay hollow CMUs as follows: 

1. Bed face shells in mortar and make head joints of depth equal to bed joints. 
2. Bed webs in mortar in all courses of piers, columns, and pilasters. 
3. Bed webs in mortar in grouted masonry, including starting course on footings. 
4. Fully bed entire units, including areas under cells, at starting course on footings where 

cells are not grouted. 

B. Lay solid CMUs with completely filled bed and head joints; butter ends with sufficient mortar 
to fill head joints and shove into place. Do not deeply furrow bed joints or slush head joints. 

C. Set cast-stone trim units in full bed of mortar with full vertical joints. Fill dowel, anchor, and 
similar holes. 

1. Clean soiled surfaces with fiber brush and soap powder and rinse thoroughly with clear 
water. 

2. Wet joint surfaces thoroughly before applying mortar. 
3. Rake out mortar joints for pointing with sealant. 

D. Rake out mortar joints at pre-faced CMUs to a uniform depth of 1/4 inch and point with epoxy 
mortar to comply with epoxy-mortar manufacturer's written instructions. 

E. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness unless otherwise indicated. 

F. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than 
paint) unless otherwise indicated. 

G. Cut joints flush where indicated to receive waterproofing unless otherwise indicated. 

3.6 MASONRY-JOINT REINFORCEMENT 

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 
inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches. 

1. Space reinforcement not more than 16 inches o.c. 
2. Space reinforcement not more than 8 inches o.c. in foundation walls and parapet walls. 
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3. Provide reinforcement not more than 8 inches above and below wall openings and 
extending 12 inches beyond openings in addition to continuous reinforcement. 

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 

C. Provide continuity at wall intersections by using prefabricated T-shaped units. 

D. Provide continuity at corners by using prefabricated L-shaped units. 

E. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, 
offsets, column fireproofing, pipe enclosures, and other special conditions. 

3.7 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE 

A. Anchor masonry to structural steel and concrete, where masonry abuts or faces structural steel 
or concrete, to comply with the following: 

1. Provide an open space not less than 1/2 inch wide between masonry and structural steel 
or concrete unless otherwise indicated. Keep open space free of mortar and other rigid 
materials. 

2. Anchor masonry with anchors embedded in masonry joints and attached to structure. 
3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 inches o.c. 

horizontally. 

3.8 CONTROL AND EXPANSION JOINTS 

A. General: Install control- and expansion-joint materials in unit masonry as masonry progresses. 
Do not allow materials to span control and expansion joints without provision to allow for in-
plane wall or partition movement. 

B. Form control joints in concrete masonry using one of the following methods: 

1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint. 
Fill resultant core with grout, and rake out joints in exposed faces for application of 
sealant. 

2. Install preformed control-joint gaskets designed to fit standard sash block. 
3. Install interlocking units designed for control joints. Install bond-breaker strips at joint. 

Keep head joints free and clear of mortar, or rake out joint for application of sealant. 
4. Install temporary foam-plastic filler in head joints, and remove filler when unit masonry 

is complete for application of sealant. 

3.9 LINTELS 

A. Provide concrete or masonry lintels where shown and where openings of more than 12 inches 
for brick-size units and 24 inches for block-size units are shown without structural steel or other 
supporting lintels. 

B. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated. 
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3.10 REINFORCED UNIT MASONRY 

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support 
reinforced masonry elements during construction. 

1. Construct formwork to provide shape, line, and dimensions of completed masonry as 
indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, 
tie, and support forms to maintain position and shape during construction and curing of 
reinforced masonry. 

2. Do not remove forms and shores until reinforced masonry members have hardened 
sufficiently to carry their own weight and other loads that may be placed on them during 
construction. 

B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6. 

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough 
strength to resist grout pressure. 

1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout 
placement, including minimum grout space and maximum pour height. 

2. Limit height of vertical grout pours to not more than 60 inches. 

3.11 FIELD QUALITY CONTROL 

A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections 
and prepare reports. Allow inspectors access to scaffolding and work areas as needed to perform 
tests and inspections. Retesting of materials that fail to comply with specified requirements is 
done at Contractor's expense. 

B. Inspections: Special inspections in accordance with Level B in TMS 402/ACI 530/ASCE 5. 

1. Begin masonry construction only after inspectors have verified proportions of site-
prepared mortar. 

2. Place grout only after inspectors have verified compliance of grout spaces and of grades, 
sizes, and locations of reinforcement. 

3. Place grout only after inspectors have verified proportions of site-prepared grout. 

C. Testing Prior to Construction: One set of tests. 

D. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof. 

E. Concrete Masonry Unit Test: For each type of unit provided, in accordance with ASTM C140 
for compressive strength. 

F. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, in accordance 
with ASTM C780. 

G. Mortar Test (Property Specification): For each mix provided, in accordance with ASTM C780. 
Test mortar for mortar air content and compressive strength. 

H. Grout Test (Compressive Strength): For each mix provided, in accordance with ASTM C1019. 
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3.12 PARGING 

A. Parge exterior faces of below-grade masonry walls, where indicated, in two uniform coats to a 
total thickness of 3/4 inch. Dampen wall before applying first coat, and scarify first coat to 
ensure full bond to subsequent coat. 

B. Use a steel-trowel finish to produce a smooth, flat, dense surface with a maximum surface 
variation of 1/8 inch per foot. Form a wash at top of parging and a cove at bottom. 

C. Damp-cure parging for at least 24 hours and protect parging until cured. 

3.13 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise 
damaged or that do not match adjoining units. Install new units to match adjoining units; install 
in fresh mortar, pointed to eliminate evidence of replacement. 

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and 
completely fill with mortar. Point up joints, including corners, openings, and adjacent 
construction, to provide a neat, uniform appearance. Prepare joints for sealant application, 
where indicated. 

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar 
fins and smears before tooling joints. 

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes 
or chisels. 

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 
comparison purposes. Obtain Architect's approval of sample cleaning before proceeding 
with cleaning of masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering 
them with liquid strippable masking agent or polyethylene film and waterproof masking 
tape. 

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 
rinsing surfaces thoroughly with clear water. 

5. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A. 

3.14 MASONRY WASTE DISPOSAL 

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's 
property. At completion of unit masonry work, remove from Project site. 

B. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill 
material as fill is placed. 

1. Crush masonry waste to less than 4 inches in each dimension. 
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2. Mix masonry waste with at least two parts of specified fill material for each part of 
masonry waste. Fill material is specified in Section 312000 "Earth Moving." 

3. Do not dispose of masonry waste as fill within 18 inches of finished grade. 

C. Masonry Waste Recycling: Return broken CMUs not used as fill to manufacturer for recycling. 

D. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as 
described above or recycled, and other masonry waste, and legally dispose of off Owner's 
property. 

END OF SECTION 042200 
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SECTION 054000 - COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Load-bearing wall framing. 
2. Exterior non-load-bearing wall framing. 
3. Floor joist framing. 
4.  

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for miscellaneous steel shapes, masonry shelf 
angles, and connections used with cold-formed metal framing. 

2. Section 092116.23 "Gypsum Board Shaft Wall Assemblies" for interior non-load-
bearing, metal-stud-framed, shaft-wall assemblies, with height limitations. 

3. Section 092216 "Non-Structural Metal Framing" for standard, interior non-load-bearing, 
metal-stud framing, with height limitations and ceiling-suspension assemblies. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Cold-formed steel framing materials. 
2. Load-bearing wall framing. 
3. Exterior non-load-bearing wall framing. 
4. Interior non-load-bearing wall framing. 
5. Vertical deflection clips. 
6. Single deflection track. 
7. Double deflection track. 
8. Drift clips. 
9. Floor joist framing. 
10. Roof-rafter framing. 
11. Post-installed anchors. 
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12. Power-actuated anchors. 
13. Sill sealer gasket. 
14. Sill sealer gasket/termite barrier. 

B. Shop Drawings: 

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing; 
fabrication; and fastening and anchorage details, including mechanical fasteners. 

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, 
bracing, bridging, splices, accessories, connection details, and attachment to adjoining 
work. 

C. Delegated-Design Submittal: For cold-formed steel framing. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Welding certificates. 

C. Product Certificates: For each type of code-compliance certification for studs and tracks. 

D. Product Test Reports: For each listed product, for tests performed by a qualified testing agency. 

1. Steel sheet. 
2. Expansion anchors. 
3. Power-actuated anchors. 
4. Mechanical fasteners. 
5. Vertical deflection clips. 
6. Horizontal drift deflection clips 
7. Miscellaneous structural clips and accessories. 

E. Research Reports: 

1. For nonstandard cold-formed steel framing post-installed anchors and power-actuated 
fasteners, from ICC-ES or other qualified testing agency acceptable to authorities having 
jurisdiction. 

2. For sill sealer gasket/termite barrier, showing compliance with ICC-ES AC380. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E329 for testing indicated. 

B. Product Tests: Mill certificates or data from a qualified independent testing agency indicating 
steel sheet complies with requirements, including base-metal thickness, yield strength, tensile 
strength, total elongation, chemical requirements, and metallic-coating thickness. 

C. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing 
members are certified according to the product-certification program of the Certified Steel Stud 
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Association, the Steel Framing Industry Association or the Steel Stud Manufacturers 
Association. 

D. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. ClarkDietrich. 
2. Craco Manufacturing, Inc. 
3. MarinoWARE. 
4. Or Approved Equal. 

2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design cold-formed steel framing. 

B. Structural Performance: Provide cold-formed steel framing capable of withstanding design 
loads within limits and under conditions indicated. 

1. Design Loads: As indicated on Drawings. 
2. Deflection Limits: Design framing systems to withstand design loads without deflections 

greater than the following: 

a. Exterior Load-Bearing Wall Framing: Horizontal deflection of 1/360 of the wall 
height. 

b. Interior Load-Bearing Wall Framing: Horizontal deflection of 1/240 of the wall 
height under a horizontal load of 5 lbf/sq. ft.. 

c. Exterior Non-Load-Bearing Framing: Horizontal deflection of 1/240 of the wall 
height. 

d. Interior Non-Load-Bearing Framing: Horizontal deflection of 1/240 of the wall 
height under a horizontal load of 5 lbf/sq. ft.. 

e. Floor Joist Framing: Vertical deflection of 1/480 for live loads and l/240 for total 
loads of the span. 

f. Roof Rafter Framing: Vertical deflection of 1/240 of the horizontally projected 
span for live loads. 

g. Ceiling Joist Framing: Vertical deflection of 1/240 of the span for live loads and 
1/240 for total loads of the span. 

http://www.specagent.com/Lookup?ulid=6242
http://www.specagent.com/Lookup?uid=123457153832
http://www.specagent.com/Lookup?uid=123457153814
http://www.specagent.com/Lookup?uid=123457153818
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3. Design framing systems to provide for movement of framing members located outside 
the insulated building envelope without damage or overstressing, sheathing failure, 
connection failure, undue strain on fasteners and anchors, or other detrimental effects 
when subject to a maximum ambient temperature change of 120 deg F. 

4. Design framing system to maintain clearances at openings, to allow for construction 
tolerances, and to accommodate live load deflection of primary building structure as 
follows: 

a. Upward and downward movement of 1/2 inch. 

5. Design exterior non-load-bearing wall framing to accommodate horizontal deflection 
without regard for contribution of sheathing materials. 

C. Cold-Formed Steel Framing Standards: Unless more stringent requirements are indicated, 
framing shall comply with AISI S100, AISI S200, and the following: 

1. Floor and Roof Systems: AISI S210. 
2. Wall Studs: AISI S211. 
3. Headers: AISI S212. 
4. Lateral Design: AISI S213. 

2.3 COLD-FORMED STEEL FRAMING MATERIALS 

A. Steel Sheet: ASTM A1003/A1003M, Structural Grade, Type H, metallic coated, of grade and 
coating designation as follows: 

1. Grade:  As required by structural performance. 
2. Coating:  G90 or equivalent. 

B. Steel Sheet for Vertical Deflection Drift Clips: ASTM A653/A653M, structural steel, zinc 
coated, of grade and coating as follows: 

1. Grade:  As required by structural performance. 
2. Coating:  G90. 

2.4 LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 
with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  0.0428 inch. 
2. Flange Width:  1-5/8 inches. 

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, 
with straight flanges, and as follows: 

1. Minimum Base-Metal Thickness:  Matching steel studs. 
2. Flange Width: 1-1/4 inches. 



 OAKLYN SENIOR CITIZENS CENTER 

COLD-FORMED METAL FRAMING 054000 - 5 
 

C. Steel Box or Back-to-Back Headers: Manufacturer's standard C-shapes used to form header 
beams, of web depths indicated, unpunched, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  0.0428 inch. 
2. Flange Width:  1-5/8 inches. 

D. Steel Single- or Double-L Headers: Manufacturer's standard L-shapes used to form header 
beams, of web depths indicated, and as follows: 

1. Minimum Base-Metal Thickness:  0.0428 inch. 
2. Top Flange Width:  1-5/8 inches. 

2.5 EXTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 
with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 0.0329 inch. 
2. Flange Width:  1-5/8 inches. 

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, 
with unstiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  Matching steel studs. 
2. Flange Width: 1-1/4 inches. 

C. Vertical Deflection Clips: Manufacturer's standard [bypass] [head] clips, capable of 
accommodating upward and downward vertical displacement of primary structure through 
positive mechanical attachment to stud web. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ClarkDietrich. 
b. MarinoWARE. 
c. SCAFCO Steel Stud Company. 
d. Or Approved Equal. 

D. Single Deflection Track: Manufacturer's single, deep-leg, U-shaped steel track; unpunched, with 
unstiffened flanges, of web depth to contain studs while allowing free vertical movement, with 
flanges designed to support horizontal loads and transfer them to the primary structure, and as 
follows: 

1. Minimum Base-Metal Thickness: 0.0428 inch. 
2. Flange Width: 1 inch plus the design gap for one-story structures and 1 inch plus twice 

the design gap for other applications. 

E. Drift Clips: Manufacturer's standard bypass or head clips, capable of isolating wall stud from 
upward and downward vertical displacement and lateral drift of primary structure through 
positive mechanical attachment to stud web and structure. 

http://www.specagent.com/Lookup?ulid=12842
http://www.specagent.com/Lookup?uid=123457153841
http://www.specagent.com/Lookup?uid=123457153842
http://www.specagent.com/Lookup?uid=123457153843
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2.6 FLOOR JOIST FRAMING 

A. Steel Joists: Manufacturer's standard C-shaped steel joists, of web depths indicated, punched 
with standard holes, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  0.0428 inch. 
2. Flange Width: 1-5/8 inches, minimum. 

B. Steel Joist Track: Manufacturer's standard U-shaped steel joist track, of web depths indicated, 
unpunched, with unstiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  Matching steel joists. 
2. Flange Width:  1-1/2 inches, minimum. 

2.7 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from ASTM A1003/A1003M, Structural Grade, Type H, 
metallic coated steel sheet, of same grade and coating designation used for framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise 
indicated, as follows: 

1. Supplementary framing. 
2. Bracing, bridging, and solid blocking. 
3. Web stiffeners. 
4. Anchor clips. 
5. End clips. 
6. Foundation clips. 
7. Gusset plates. 
8. Stud kickers and knee braces. 
9. Joist hangers and end closures. 
10. Hole-reinforcing plates. 
11. Backer plates. 

2.8 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips: ASTM A36/A36M, zinc coated by hot-dip process according to 
ASTM A123/A123M. 

B. Anchor Bolts: ASTM F1554, Grade 55, threaded carbon-steel hex-headed bolts, carbon-steel 
nuts, and flat, hardened-steel washers; zinc coated by hot-dip process according to 
ASTM A153/A153M, Class C. 

C. Post-Installed Anchors: Fastener systems with bolts of same basic metal as fastened metal, if 
visible, unless otherwise indicated; with working capacity greater than or equal to the design 
load, according to an evaluation report acceptable to authorities having jurisdiction, based on 
ICC-ES AC58 or ICC-ES AC308 as appropriate for the substrate. 

1. Uses: Securing cold-formed steel framing to structure. 
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2. Type:  Torque-controlled adhesive anchor or adhesive anchor. 
3. Material for Interior Locations: Carbon-steel components zinc plated to comply with 

ASTM B633 or ASTM F1941, Class Fe/Zn 5, unless otherwise indicated. 
4. Material for Exterior or Interior Locations and Where Stainless Steel Is Indicated: Alloy 

Group 1 stainless-steel bolts, ASTM F593, and nuts, ASTM F594. 

D. Power-Actuated Anchors: Fastener systems with working capacity greater than or equal to the 
design load, according to an evaluation report acceptable to authorities having jurisdiction, 
based on ICC-ES AC70. 

E. Mechanical Fasteners: ASTM C1513, corrosion-resistant-coated, self-drilling, self-tapping, 
steel drill screws. 

1. Head Type: Low-profile head beneath sheathing; manufacturer's standard elsewhere. 

F. Welding Electrodes: Comply with AWS standards. 

2.9 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint: ASTM A780/A780M or SSPC-Paint 20. 

B. Cement Grout: Portland cement, ASTM C150/C150M, Type I; and clean, natural sand, 
ASTM C404. Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water 
required for placement and hydration. 

C. Nonmetallic, Nonshrink Grout: Factory-packaged, nonmetallic, noncorrosive, nonstaining 
grout, complying with ASTM C1107/C1107M, and with a fluid consistency and 30-minute 
working time. 

D. Shims: Load-bearing, high-density, multimonomer, nonleaching plastic; or cold-formed steel of 
same grade and metallic coating as framing members supported by shims. 

E. Sill Sealer Gasket: Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 
standard widths to match width of bottom track or rim track members as required. 

F. Sill Sealer Gasket/Termite Barrier: Minimum 68-mil nominal thickness, self-adhering sheet 
consisting of 64 mils of rubberized asphalt laminated on one side to a 4-mil-thick, polyethylene-
film reinforcement, and with release liner on adhesive side; formulated for application with 
primer or surface conditioner that complies with VOC limits of authorities having jurisdiction. 
1. Physical Properties: 

a. Peel Adhesion: 17.0 lb/in of width when tested in accordance with ASTM D412. 
b. Low-Temperature Flexibility: Pass at minus 25 deg FASTM D146/D146M. 
c. Water Vapor Permeance: 0.05 perm maximum when tested in accordance with 

ASTM E96/E96M, Method B. 
d. Resistance to Termite Penetration: Comply with ICC-ES AC380. 
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2.10 FABRICATION 

A. Fabricate cold-formed steel framing and accessories plumb, square, and true to line, and with 
connections securely fastened, according to referenced AISI's specifications and standards, 
manufacturer's written instructions, and requirements in this Section. 

1. Fabricate framing assemblies using jigs or templates. 
2. Cut framing members by sawing or shearing; do not torch cut. 
3. Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening, 

pneumatic pin fastening, or riveting as standard with fabricator. Wire tying of framing 
members is not permitted. 

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting welding work. 

b. Locate mechanical fasteners and install according to Shop Drawings, with screws 
penetrating joined members by no fewer than three exposed screw threads. 

4. Fasten other materials to cold-formed steel framing by welding, bolting, pneumatic pin 
fastening, or screw fastening, according to Shop Drawings. 

B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection 
stresses. Lift fabricated assemblies by means that prevent damage or permanent distortion. 

C. Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum allowable 
variation of 1/8 inch in 10 feet and as follows: 

1. Spacing: Space individual framing members no more than plus or minus 1/8 inch from 
plan location. Cumulative error shall not exceed minimum fastening requirements of 
sheathing or other finishing materials. 

2. Squareness: Fabricate each cold-formed steel framing assembly to a maximum out-of-
square tolerance of 1/8 inch. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, conditions, and abutting structural framing for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Install load-bearing shims or grout between the underside of load-bearing wall bottom track and 
the top of foundation wall or slab at locations with a gap larger than 1/4 inch to ensure a 
uniform bearing surface on supporting concrete or masonry construction. 

B. Install sill sealer gasket at the underside of wall bottom track or rim track and at the top of 
foundation wall or slab at stud or joist locations. 
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3.3 INSTALLATION, GENERAL 

A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be field 
assembled. 

B. Install cold-formed steel framing according to AISI S200, AISI S202, and manufacturer's 
written instructions unless more stringent requirements are indicated. 

C. Install cold-formed steel framing and accessories plumb, square, and true to line, and with 
connections securely fastened. 

1. Cut framing members by sawing or shearing; do not torch cut. 
2. Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening, 

or riveting. Wire tying of framing members is not permitted. 

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting welding work. 

b. Locate mechanical fasteners, install according to Shop Drawings, and comply with 
requirements for spacing, edge distances, and screw penetration. 

D. Install framing members in one-piece lengths unless splice connections are indicated for track 
or tension members. 

E. Install temporary bracing and supports to secure framing and support loads equal to those for 
which structure was designed. Maintain braces and supports in place, undisturbed, until entire 
integrated supporting structure has been completed and permanent connections to framing are 
secured. 

F. Do not bridge building expansion joints with cold-formed steel framing. Independently frame 
both sides of joints. 

G. Install insulation, specified in Section 072100 "Thermal Insulation," in framing-assembly 
members, such as headers, sills, boxed joists, and multiple studs at openings, that are 
inaccessible on completion of framing work. 

H. Fasten hole-reinforcing plate over web penetrations that exceed size of manufacturer's approved 
or standard punched openings. 

3.4 INSTALLATION OF LOAD-BEARING WALL FRAMING 

A. Install continuous top and bottom tracks sized to match studs. Align tracks accurately and 
securely anchor at corners and ends, and at spacings as follows: 

1. Anchor Spacing:  As shown on Shop Drawings. 

B. Squarely seat studs against top and bottom tracks, with gap not exceeding 1/8 inch between the 
end of wall-framing member and the web of track. 

1. Fasten both flanges of studs to top and bottom tracks. 
2. Space studs as follows: 
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a. Stud Spacing:  16 inches. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar configurations. 

D. Align studs vertically where floor framing interrupts wall-framing continuity. Where studs 
cannot be aligned, continuously reinforce track to transfer loads. 

E. Align floor and roof framing over studs according to AISI S200, Section C1. Where framing 
cannot be aligned, continuously reinforce track to transfer loads. 

F. Anchor studs abutting structural columns or walls, including masonry walls, to supporting 
structure. 

G. Install headers over wall openings wider than stud spacing. Locate headers above openings. 
Fabricate headers of compound shapes indicated or required to transfer load to supporting studs, 
complete with clip-angle connectors, web stiffeners, or gusset plates. 

1. Frame wall openings with not less than a double stud at each jamb of frame. Fasten jamb 
members together to uniformly distribute loads. 

2. Install tracks and jack studs above and below wall openings. Anchor tracks to jamb studs 
with clip angles or by welding, and space jack studs same as full-height wall studs. 

H. Install supplementary framing, blocking, and bracing in stud framing indicated to support 
fixtures, equipment, services, casework, heavy trim, furnishings, and similar work requiring 
attachment to framing. 

1. If type of supplementary support is not indicated, comply with stud manufacturer's 
written recommendations and industry standards in each case, considering weight or load 
resulting from item supported. 

I. Install horizontal bridging in stud system, spaced vertically as indicated on Shop Drawings. 
Fasten at each stud intersection. 

1. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of 
punched studs with a minimum of two screws into each flange of the clip angle for 
framing members up to 6 inches deep. 

2. Bar Bridging: Proprietary bridging bars installed according to manufacturer's written 
instructions. 

J. Install steel sheet diagonal bracing straps to both stud flanges; terminate at and fasten to 
reinforced top and bottom tracks. Fasten clip-angle connectors to multiple studs at ends of 
bracing and anchor to structure. 

K. Install miscellaneous framing and connections, including supplementary framing, web 
stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete and 
stable wall-framing system. 
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3.5 INSTALLATION OF EXTERIOR NONLOADBEARING WALL FRAMING 

A. Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to 
supporting structure. 

B. Fasten both flanges of studs to top and bottom track unless otherwise indicated. Space studs as 
follows: 

1. Stud Spacing:  16 inches. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical 
loads while providing lateral support. 

1. Install single deep-leg deflection tracks and anchor to building structure. 
2. Connect vertical deflection clips to infill studs and anchor to building structure. 
3. Connect drift clips to cold-formed steel framing and anchor to building structure. 

E. Install horizontal bridging in wall studs, spaced vertically in rows indicated on Shop Drawings 
but not more than 48 inches apart. Fasten at each stud intersection. 

1. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of 
punched studs. 

2. Bar Bridging: Proprietary bridging bars installed according to manufacturer's written 
instructions. 

F. Top Bridging for Single Deflection Track: Install row of horizontal bridging within 18 inches of 
single deflection track. Install a combination of bridging and stud or stud-track solid blocking of 
width and thickness matching studs, secured to stud webs or flanges. 

1. Install solid blocking at centers indicated on Shop Drawings. 

G. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 
angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing 
system. 

3.6 INSTALLATION OF JOIST FRAMING 

A. Install perimeter joist track sized to match joists. Align and securely anchor or fasten track to 
supporting structure at corners, ends, and spacings indicated on Shop Drawings. 

B. Install joists bearing on supporting frame, level, straight, and plumb; adjust to final position, 
brace, and reinforce. Fasten joists to both flanges of joist track. 

1. Install joists over supporting frame with a minimum end bearing of 1-1/2 inches. 
2. Reinforce ends and bearing points of joists with web stiffeners, end clips, joist hangers, 

steel clip angles, or steel-stud sections. 

C. Space joists not more than 2 inches from abutting walls, and as follows: 
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1. Joist Spacing:  16 inches. 

D. Frame openings with built-up joist headers, consisting of joist and joist track or another 
combination of connected joists if indicated. 

E. Install joist reinforcement at interior supports with single, short length of joist section located 
directly over interior support, with lapped joists of equal length to joist reinforcement. 

1. Install web stiffeners to transfer axial loads of walls above. 

F. Install bridging at intervals indicated on Shop Drawings. Fasten bridging at each joist 
intersection as follows: 
1. Combination Bridging: Combination of flat, taut, steel sheet straps of width and thickness 

indicated and joist-track solid blocking of width and thickness indicated. Fasten flat 
straps to bottom flange of joists and secure solid blocking to joist webs. 

G. Secure joists to load-bearing interior walls to prevent lateral movement of bottom flange. 

H. Install miscellaneous joist framing and connections, including web stiffeners, closure pieces, 
clip angles, continuous angles, hold-down angles, anchors, and fasteners, to provide a complete 
and stable joist-framing assembly. 

3.7 INSTALLATION TOLERANCES 

A. Install cold-formed steel framing level, plumb, and true to line to a maximum allowable 
tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch from plan 
location. Cumulative error shall not exceed minimum fastening requirements of sheathing 
or other finishing materials. 

3.8 REPAIR 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and 
installed cold-formed steel framing with galvanized repair paint according to 
ASTM A780/A780M and manufacturer's written instructions. 

3.9 FIELD QUALITY CONTROL 

A. Testing: Contractor will engage a qualified independent testing and inspecting agency to 
perform field tests and inspections and prepare test reports. 

B. Field and shop welds will be subject to testing and inspecting. 

C. Testing agency will report test results promptly and in writing to Owner and Architect. 

D. Cold-formed steel framing will be considered defective if it does not pass tests and inspections. 
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E. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

3.10 PROTECTION 

A. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
Installer, that ensure that cold-formed steel framing is without damage or deterioration at time 
of Substantial Completion. 

END OF SECTION 054000 
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SECTION 055000 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Steel framing and supports for mechanical and electrical equipment. 
2. Steel framing and supports for applications where framing and supports are not specified 

in other Sections. 
3. Steel shapes for supporting elevator door sills. 
4. Slotted channel framing. 
5. Metal downspout boots. 
6. Loose bearing and leveling plates for applications where they are not specified in other 

Sections. 

B. Products furnished, but not installed, under this Section include the following: 

1. Loose steel lintels. 
2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated 

to be cast into concrete or built into unit masonry. 

C. Related Requirements: 

1. Section 042000 "Unit Masonry" for installing loose lintels, anchor bolts, and other items 
built into unit masonry. 

2. Section 051200 "Structural Steel Framing" for steel framing, supports, elevator machine 
beams, hoist beams, divider beams, door frames, and other steel items attached to the 
structural-steel framing. 

3. Section 077200 "Roof Accessories" for manufactured metal roof walkways and metal 
roof stairs. 

1.3 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint 
and coating manufacturers' written instructions to ensure that shop primers and topcoats are 
compatible with one another. 

B. Coordinate installation of metal fabrications that are anchored to or that receive other work. 
Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, 
concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in 
concrete or masonry. Deliver such items to Project site in time for installation. 
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1.4 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Nonslip aggregates and nonslip-aggregate surface finishes. 
2. Fasteners. 
3. Shop primers. 
4. Shrinkage-resisting grout. 
5. Metal downspout boots. 

B. Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections, 
and details of metal fabrications and their connections. Show anchorage and accessory items. 
Provide Shop Drawings for the following: 
1. Steel framing and supports for countertops. 
2. Steel framing and supports for applications where framing and supports are not specified 

in other Sections. 
3. Steel shapes for supporting elevator door sills. 
4. Shelf angles. 
5. Elevator pit sump covers. 
6. Loose steel lintels. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For professional engineer's experience with providing delegated-design 
engineering services of the kind indicated, including documentation that engineer is licensed in 
the jurisdiction in which Project is located. 

B. Welding certificates. 

C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, 
certifying that shop primers are compatible with topcoats. 

D. Research Reports: For post-installed anchors. 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel in accordance with the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 
3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel." 

1.7 FIELD CONDITIONS 

A. Field Measurements: Verify actual locations of walls, floor slabs, decks, and other construction 
contiguous with metal fabrications by field measurements before fabrication. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes acting on exterior metal fabrications by preventing buckling, opening of joints, 
overstressing of components, failure of connections, and other detrimental effects. 

1. Temperature Change:  120 deg F, ambient; 180 deg F, material surfaces. 

2.2 METALS 

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise 
indicated. For metal fabrications exposed to view in the completed Work, provide materials 
without seam marks, roller marks, rolled trade names, or blemishes. 

B. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

C. Stainless Steel Sheet, Strip, and Plate: ASTM A240/A240M or ASTM A666, Type 304. 

D. Stainless Steel Bars and Shapes: ASTM A276/A276M, Type 304. 

E. Slotted Channel Framing: Cold-formed metal box channels (struts) complying with MFMA-4. 

1. Size of Channels: 1-5/8 by 1-5/8 inches. 
2. Material: Galvanized steel, ASTM A653/A653M, commercial steel, Type B, with G90 

coating; 0.079-inch nominal thickness. 
3. Material: Cold-rolled steel, ASTM A1008/A1008M, commercial steel, Type B; 0.0677-

inch minimum thickness; hot-dip galvanized after fabrication. 

F. Cast Iron: Either gray iron, ASTM A48/A48M, or malleable iron, ASTM A47/A47M, unless 
otherwise indicated. 

G. Aluminum Plate and Sheet: ASTM B209, Alloy 6061-T6. 

H. Aluminum Extrusions: ASTM B221, Alloy 6063-T6. 

I. Aluminum-Alloy Rolled Tread Plate: ASTM B632/B632M, Alloy 6061-T6. 

J. Aluminum Castings: ASTM B26/B26M, Alloy 443.0-F. 

2.3 FASTENERS 

A. General: Unless otherwise indicated, provide Type 304 stainless steel fasteners for exterior use 
and zinc-plated fasteners with coating complying with ASTM B633 or ASTM F1941/F1941M, 
Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class required. 

1. Provide stainless steel fasteners for fastening aluminum stainless steel. 
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B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A307, Grade A; with hex nuts, 
ASTM A563; and, where indicated, flat washers. 

C. High-Strength Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, Type 3, heavy-
hex steel structural bolts; ASTM A563, Grade DH3, heavy-hex carbon-steel nuts; and where 
indicated, flat washers. 

D. Stainless Steel Bolts and Nuts: Regular hexagon-head annealed stainless steel bolts, 
ASTM F593; with hex nuts, ASTM F594; and, where indicated, flat washers; Alloy Group 1. 

E. Anchor Bolts: ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM A563; and, 
where indicated, flat washers. 

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being 
fastened is indicated to be galvanized. 

F. Anchors, General: Capable of sustaining, without failure, a load equal to six times the load 
imposed when installed in unit masonry and four times the load imposed when installed in 
concrete, as determined by testing in accordance with ASTM E488/E488M, conducted by a 
qualified independent testing agency. 

G. Cast-in-Place Anchors in Concrete: Either threaded or wedge type unless otherwise indicated; 
galvanized ferrous castings, either ASTM A47/A47M malleable iron or ASTM A27/A27M cast 
steel. Provide bolts, washers, and shims as needed, all hot-dip galvanized per 
ASTM F2329/F2329M. 

H. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors. 

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with 
ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, unless otherwise indicated. 

2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 1 
stainless steel bolts, ASTM F593, and nuts, ASTM F594. 

I. Slotted-Channel Inserts: Cold-formed, hot-dip galvanized-steel box channels (struts) complying 
with MFMA-4, 1-5/8 by 7/8 inches by length indicated with anchor straps or studs not less than 
3 inches long at not more than 8 inches o.c. Provide with temporary filler and tee-head bolts, 
complete with washers and nuts, all zinc-plated to comply with ASTM B633, Class Fe/Zn 5, as 
needed for fastening to inserts. 

2.4 MISCELLANEOUS MATERIALS 

A. Shop Primers: Provide primers that comply with Section 099113 "Exterior Painting." 

B. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79 and compatible with topcoat. 

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer. 

C. Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat. 
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D. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal 
and compatible with finish paint systems indicated. 

E. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and 
compatible with paints specified to be used over it. 

F. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M. 

G. Shrinkage-Resistant Grout: Factory-packaged, nonmetallic, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C1107/C1107M. Provide grout specifically 
recommended by manufacturer for interior and exterior applications. 

2.5 FABRICATION, GENERAL 

A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units 
only as necessary for shipping and handling limitations. Use connections that maintain 
structural value of joined pieces. Clearly mark units for reassembly and coordinated installation. 

B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of 
approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed 
surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work. 

D. Form exposed work with accurate angles and surfaces and straight edges. 

E. Weld corners and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or 
welds where possible. Where exposed fasteners are required, use Phillips flat-head 
(countersunk) fasteners unless otherwise indicated. Locate joints where least conspicuous. 

G. Fabricate seams and other connections that are exposed to weather in a manner to exclude 
water. Provide weep holes where water may accumulate. 

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, 
and similar items. 

I. Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring 
devices to secure metal fabrications rigidly in place and to support indicated loads. 
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J. Where units are indicated to be cast into concrete or built into masonry, equip with integrally 
welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch embedment and 2-inch 
hook, not less than 8 inches from ends and corners of units and 24 inches o.c., unless otherwise 
indicated. 

2.6 MISCELLANEOUS FRAMING AND SUPPORTS 

A. General: Provide steel framing and supports not specified in other Sections as needed to 
complete the Work. 

B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise 
indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent 
construction. 

1. Fabricate units from slotted channel framing where indicated. 
2. Furnish inserts for units installed after concrete is placed. 

C. Galvanize miscellaneous framing and supports where indicated. 

2.7 ELEVATOR PIT SUMP COVERS 

A. Fabricate from welded or pressure-locked steel bar grating. Limit openings in gratings to no 
more than 1/2 inch in least dimension. 

B. Provide steel angle supports unless otherwise indicated. 

2.8 MISCELLANEOUS STEEL TRIM 

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown 
with continuously welded joints and smooth exposed edges. Miter corners and use concealed 
field splices where possible. 

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with 
other work. 

1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry 
construction. 

C. Galvanize and prime exterior miscellaneous steel trim. 

D. Prime exterior miscellaneous steel trim with zinc-rich primer. 

2.9 METAL DOWNSPOUT BOOTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. J.R. Hoe & Sons Inc. 

http://www.specagent.com/Lookup?ulid=12967
http://www.specagent.com/Lookup?uid=123457125020
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2. Neenah Foundry Company. 
3. Or Approved Equal. 

B. Source Limitations: Obtain downspout boots from single source from single manufacturer. 

C. Provide downspout boots made from cast iron in heights indicated with inlets of size and shape 
to suit downspouts. Provide units with flanges and holes for countersunk anchor bolts. 

1. Outlet: Vertical, to discharge into pipe. 

D. Prime cast-iron downspout boots with zinc-rich primer. 

2.10 LOOSE BEARING AND LEVELING PLATES 

A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete 
construction. Drill plates to receive anchor bolts and for grouting. 

B. Galvanize bearing and leveling plates. 

C. Prime plates with zinc-rich primer. 

2.11 LOOSE STEEL LINTELS 

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and 
recesses in masonry walls and partitions at locations indicated. Fabricate in single lengths for 
each opening unless otherwise indicated. Weld adjoining members together to form a single unit 
where indicated. 

B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span, 
but not less than 8 inches unless otherwise indicated. 

C. Galvanize and prime loose steel lintels located in exterior walls. 

D. Prime loose steel lintels located in exterior walls with zinc-rich primer. 

2.12 GENERAL FINISH REQUIREMENTS 

A. Finish metal fabrications after assembly. 

B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into 
surrounding surface. 

2.13 STEEL AND IRON FINISHES 

A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for 
steel and iron hardware and with ASTM A123/A123M for other steel and iron products. 

http://www.specagent.com/Lookup?uid=123457125021
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1. Do not quench or apply post galvanizing treatments that might interfere with paint 
adhesion. 

B. Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean galvanized 
surfaces of grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate 
process. 

C. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded 
in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated. 

D. Preparation for Shop Priming: Prepare surfaces to comply with requirements indicated below: 

1. Exterior Items: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
2. Items Indicated to Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3, "Commercial 

Blast Cleaning." 
3. Items Indicated to Receive Primers Specified in Section 099600 "High-Performance 

Coatings": SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
4. Other Steel Items: SSPC-SP 3, "Power Tool Cleaning." 
5. Galvanized-Steel Items: SSPC-SP 16, "Brush-off Blast Cleaning of Coated and Uncoated 

Galvanized Steel, Stainless Steels, and Non-Ferrous Metals." 

E. Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification 
No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

2.14 ALUMINUM FINISHES 

A. As-Fabricated Finish: AA-M12. 

B. Clear Anodic Finish: AAMA 611, Class I, AA-M12C22A41. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing 
metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; with 
edges and surfaces level, plumb, true, and free of rack; and measured from established lines and 
levels. 

B. Fit exposed connections accurately together to form hairline joints. Weld connections that are 
not to be left as exposed joints but cannot be shop welded because of shipping size limitations. 
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after 
fabrication and are for bolted or screwed field connections. 

C. Field Welding: Comply with the following requirements: 
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1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal 
fabrications are required to be fastened to in-place construction. Provide threaded fasteners for 
use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and 
other connectors. 

E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 
masonry, or similar construction. 

F. Corrosion Protection: Coat concealed surfaces of aluminum that come into contact with grout, 
concrete, masonry, wood, or dissimilar metals with the following: 

1. Cast Aluminum: Heavy coat of bituminous paint. 
2. Extruded Aluminum: Two coats of clear lacquer. 

3.2 INSTALLATION OF MISCELLANEOUS FRAMING AND SUPPORTS 

A. General: Install framing and supports to comply with requirements of items being supported, 
including manufacturers' written instructions and requirements indicated on Shop Drawings. 

B. Anchor shelf angles securely to existing construction with anchor bolts. 

1. . 

3.3 INSTALLATION OF BEARING AND LEVELING PLATES 

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to 
improve bond to surfaces. Clean bottom surface of plates. 

B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have 
been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if 
protruding, cut off flush with edge of bearing plate before packing with shrinkage-resistant 
grout. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain. 

3.4 REPAIRS 

A. Touchup Painting: 

1. Immediately after erection, clean field welds, bolted connections, and abraded areas. 
Paint uncoated and abraded areas with same material as used for shop painting to comply 
with SSPC-PA 1 for touching up shop-painted surfaces. 
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a. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness. 

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A780/A780M. 

END OF SECTION 055000 
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SECTION 061053 - MISCELLANEOUS ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Framing with dimension lumber. 
2. Rooftop equipment bases and support curbs. 
3. Wood blocking, cants, and nailers. 
4. Wood furring. 
5. Wood sleepers. 
6. Plywood backing panels. 

B. Related Requirements: 

1. Section 061600 "Sheathing" for sheathing, subflooring, and underlayment. 

1.3 DEFINITIONS 

A. Boards or Strips: Lumber of less than 2 inches nominal size in least dimension. 

B. Dimension Lumber: Lumber of 2 inches nominal or greater size but less than 5 inches nominal 
size in least dimension. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Indicate 
type of preservative used and net amount of preservative retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Include 
physical properties of treated materials based on testing by a qualified independent 
testing agency. 

3. For fire-retardant treatments, include physical properties of treated lumber both before 
and after exposure to elevated temperatures, based on testing by a qualified independent 
testing agency according to ASTM D5664. 



 OAKLYN SENIOR CITIZENS CENTER 

MISCELLANEOUS ROUGH CARPENTRY 061053 - 2 
 

4. For products receiving a waterborne treatment, include statement that moisture content of 
treated materials was reduced to levels specified before shipment to Project site. 

1.5 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For the following, from ICC-ES: 

1. Preservative-treated wood. 
2. Fire-retardant-treated wood. 
3. Power-driven fasteners. 
4. Post-installed anchors. 
5. Metal framing anchors. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: For testing agency providing classification marking for fire-
retardant-treated material, an inspection agency acceptable to authorities having jurisdiction that 
periodically performs inspections to verify that the material bearing the classification marking is 
representative of the material tested. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation. 
Protect lumber from weather by covering with waterproof sheeting, securely anchored. Provide 
for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 
indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review. Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on 

end or back of each piece. 
3. Dress lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated. 
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2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 
construction not in contact with ground, Use Category UC3b for exterior construction not in 
contact with ground, and Use Category UC4a for items in contact with ground. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 

2. For exposed items indicated to receive a stained or natural finish, chemical formulations 
shall not require incising, contain colorants, bleed through, or otherwise adversely affect 
finishes. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 
material that is warped or does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

1. For exposed lumber indicated to receive a stained or natural finish, mark end or back of 
each piece or omit marking and provide certificates of treatment compliance issued by 
inspection agency. 

D. Application: Treat items indicated on Drawings, and the following: 

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 
members in connection with roofing, flashing, vapor barriers, and waterproofing. 

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in 
contact with masonry or concrete. 

3. Wood framing and furring attached directly to the interior of below-grade exterior 
masonry or concrete walls. 

4. Wood framing members that are less than 18 inches above the ground in crawlspaces or 
unexcavated areas. 

5. Wood floor plates that are installed over concrete slabs-on-grade. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General: Where fire-retardant-treated materials are indicated, materials shall comply with 
requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-
test-response characteristics specified as determined by testing identical products per test 
method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread 
index of 25 or less when tested according to ASTM E84, and with no evidence of significant 
progressive combustion when the test is extended an additional 20 minutes, and with the flame 
front not extending more than 10.5 feet beyond the centerline of the burners at any time during 
the test. 

1. Treatment shall not promote corrosion of metal fasteners. 
2. Exterior Type: Treated materials shall comply with requirements specified above for fire-

retardant-treated lumber and plywood by pressure process after being subjected to 



 OAKLYN SENIOR CITIZENS CENTER 

MISCELLANEOUS ROUGH CARPENTRY 061053 - 4 
 

accelerated weathering according to ASTM D2898. Use for exterior locations and where 
indicated. 

3. Interior Type A: Treated materials shall have a moisture content of 28 percent or less 
when tested according to ASTM D3201 at 92 percent relative humidity. Use where 
exterior type is not indicated. 

4. Design Value Adjustment Factors: Treated lumber shall be tested according to 
ASTM D5664, and design value adjustment factors shall be calculated according to 
ASTM D6841. 

C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. 

D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing 
agency. 

1. For exposed lumber indicated to receive a stained or natural finish, mark end or back of 
each piece or omit marking and provide certificates of treatment compliance issued by 
inspection agency. 

E. For exposed items indicated to receive a stained or natural finish, chemical formulations shall 
not bleed through, contain colorants, or otherwise adversely affect finishes. 

F. Application: Treat items indicated on Drawings, and the following: 
1. Concealed blocking. 
2. Roof framing and blocking. 
3. Plywood backing panels. 

2.4 DIMENSION LUMBER FRAMING 

A. Framing:  Construction or No. 2 grade of any of the following species: 

1. Hem-fir (north); NLGA. 
2. Douglas fir-larch; WCLIB or WWPA. 
3. Southern pine or mixed southern pine; SPIB. 

2.5 MISCELLANEOUS LUMBER 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Rooftop equipment bases and support curbs. 
4. Cants. 
5. Furring. 
6. Grounds. 

B. Dimension Lumber Items: Construction or No. 2 grade lumber of any of the following species:  

1. Hem-fir (north); NLGA. 
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2. Mixed southern pine or southern pine; SPIB. 
3. Spruce-pine-fir; NLGA. 
4. Hem-fir; WCLIB or WWPA. 
5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

C. Concealed Boards:  19 percent maximum moisture content of any of the following species and 
grades: 

1. Mixed southern pine or southern pine, No. 2 grade; SPIB. 
2. Hem-fir or hem-fir (north), Construction or No. 2 Common grade; NLGA, WCLIB, or 

WWPA. 
3. Spruce-pine-fir (south) or spruce-pine-fir, Construction or No. 2 Common grade; 

NeLMA, NLGA, WCLIB, or WWPA. 

D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber 
of any species may be used provided that it is cut and selected to eliminate defects that will 
interfere with its attachment and purpose. 

E. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work. 

F. For furring strips for installing plywood or hardboard paneling, select boards with no knots 
capable of producing bent-over nails and damage to paneling. 

2.6 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels: Plywood, DOC PS 1,, fire-retardant treated, in thickness indicated 
or, if not indicated, not less than 3/4-inch nominal thickness. 

2.7 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture. 

1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, 
or in area of high relative humidity, provide fasteners of Type 304 stainless steel. 

B. Nails, Brads, and Staples: ASTM F1667. 

C. Screws for Fastening to Metal Framing:  ASTM C954, length as recommended by screw 
manufacturer for material being fastened. 

D. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70. 

E. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC58 or ICC-ES AC193 as appropriate for the substrate. 

1. Material: Carbon-steel components, zinc plated to comply with ASTM B633, 
Class Fe/Zn 5. 
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2. Material: Stainless steel with bolts and nuts complying with ASTM F593 and 
ASTM F594, Alloy Group 1 or 2. 

2.8 METAL FRAMING ANCHORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Cleveland Steel Specialty Co. 
2. Phoenix Metal Products, Inc. 
3. Simpson Strong-Tie Co., Inc. 
4. Or Approved Equal. 

B. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A653/A653M, 
G60 coating designation. 

1. Use for interior locations unless otherwise indicated. 

C. Hot-Dip, Heavy-Galvanized Steel Sheet: ASTM A653/A653M; Structural Steel (SS), high-
strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B 
(HSLAS Type B); G185 coating designation; and not less than 0.036 inch thick. 

1. Use for wood-preservative-treated lumber and where indicated. 

D. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304. 

1. Use for exterior locations and where indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

B. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit 
carpentry accurately to other construction. Locate furring, nailers, blocking, grounds,  and 
similar supports to comply with requirements for attaching other construction. 

C. Install plywood backing panels by fastening to studs; coordinate locations with utilities 
requiring backing panels. Install fire-retardant-treated plywood backing panels with 
classification marking of testing agency exposed to view. 

D. Install metal framing anchors to comply with manufacturer's written instructions. Install 
fasteners through each fastener hole. 

E. Do not splice structural members between supports unless otherwise indicated. 

http://www.specagent.com/Lookup?ulid=11942
http://www.specagent.com/Lookup?uid=123457137885
http://www.specagent.com/Lookup?uid=123457137887
http://www.specagent.com/Lookup?uid=123457137888


 OAKLYN SENIOR CITIZENS CENTER 

MISCELLANEOUS ROUGH CARPENTRY 061053 - 7 
 

F. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 
specialty items, and trim. 

1. Provide metal clips for fastening gypsum board or lath at corners and intersections where 
framing or blocking does not provide a surface for fastening edges of panels. Space clips 
not more than 16 inches o.c. 

G. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as indicated and 
as follows: 

1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 96 
inches o.c. with solid wood blocking or noncombustible materials accurately fitted to 
close furred spaces. 

2. Fire block concealed spaces of wood-framed walls and partitions at each floor level, at 
ceiling line of top story, and at not more than 96 inches o.c. Where fire blocking is not 
inherent in framing system used, provide closely fitted solid wood blocks of same width 
as framing members and 2-inch nominal thickness. 

3. Fire block concealed spaces between floor sleepers with same material as sleepers to 
limit concealed spaces to not more than 100 sq. ft. and to solidly fill space below 
partitions. 

4. Fire block concealed spaces behind combustible cornices and exterior trim at not more 
than 20 feet o.c. 

H. Sort and select lumber so that natural characteristics do not interfere with installation or with 
fastening other materials to lumber. Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement. 

I. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 
2. Use copper naphthenate for items not continuously protected from liquid water. 

J. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 
continuous flexible flashing separator between wood and metal decking. 

K. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying 
with the following: 

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 
2. ICC-ES evaluation report for fastener. 

L. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials. 
Make tight connections between members. Install fasteners without splitting wood. Drive nails 
snug but do not countersink nail heads unless otherwise indicated. 
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3.2 INSTALLATION OF WOOD BLOCKING AND NAILER 

A. Install where indicated and where required for screeding or attaching other work. Form to 
shapes indicated and cut as required for true line and level of attached work. Coordinate 
locations with other work involved. 

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces 
unless otherwise indicated. 

C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not 
less than 1-1/2 inches wide and of thickness required to bring face of ground to exact thickness 
of finish material. Remove temporary grounds when no longer required. 

3.3 INSTALLATION OF WOOD FURRING 

A. Install level and plumb with closure strips at edges and openings. Shim with wood as required 
for tolerance of finish work. 

B. Furring to Receive Plywood or Hardboard Paneling: Install 1-by-3-inch nominal- size furring 
horizontally and vertically at 24 inches) o.c. 

C. Furring to Receive Gypsum Board: Install 1-by-2-inch nominal- size furring vertically at 16 
inches o.c. 

3.4 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. 
Apply borate solution by spraying to comply with EPA-registered label. 

B. Protect miscellaneous rough carpentry from weather. If, despite protection, miscellaneous rough 
carpentry becomes wet, apply EPA-registered borate treatment. Apply borate solution by 
spraying to comply with EPA-registered label. 

END OF SECTION 061053 
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SECTION 061600 - SHEATHING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Wall sheathing. 
2. Roof sheathing. 
3. Parapet sheathing. 
4. Subflooring. 
5. Underlayment. 
6. Sheathing joint and penetration treatment. 

B. Related Requirements: 

1. Section 061053 "Miscellaneous Rough Carpentry" for plywood backing panels. 
2. Section 072500 "Weather Barriers" for water-resistive barrier applied over wall 

sheathing. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated plywood complies with requirements. Indicate 
type of preservative used and net amount of preservative retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated plywood complies with requirements. Include 
physical properties of treated materials. 

3. For fire-retardant treatments, include physical properties of treated plywood both before 
and after exposure to elevated temperatures, based on testing by a qualified independent 
testing agency according to ASTM D5516. 

4. For products receiving waterborne treatment, include statement that moisture content of 
treated materials was reduced to levels specified before shipment to Project site. 

5. For air-barrier and water-resistant glass-mat gypsum sheathing, include manufacturer's 
technical data and tested physical and performance properties of products. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: From air-barrier and water-resistant glass-mat gypsum sheathing 
manufacturer, certifying compatibility of sheathing accessory materials with Project materials 
that connect to or that come in contact with the sheathing. 

B. Product Test Reports: For each air-barrier and water-resistant glass-mat gypsum sheathing 
assembly, indicating compliance with specified requirements, for tests performed by a qualified 
testing agency. 

C. Evaluation Reports: For the following, from ICC-ES: 

1. Wood-preservative-treated plywood. 
2. Fire-retardant-treated plywood. 

D. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: 

1. For testing agency providing classification marking for fire-retardant-treated material, an 
inspection agency acceptable to authorities having jurisdiction that periodically performs 
inspections to verify that the material bearing the classification marking is representative 
of the material tested. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. 
Protect sheathing from weather by covering with waterproof sheeting, securely anchored. 
Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance Ratings: As tested according to ASTM E119; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Fire-Resistance Ratings: Indicated by design designations from UL's "Fire Resistance 
Directory" or from the listings of another qualified testing agency. 

2.2 PRESERVATIVE-TREATED PLYWOOD 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 
construction not in contact with ground, Use Category UC3b for exterior construction not in 
contact with ground, and Use Category UC4a for items in contact with ground. 
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1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 

B. Mark plywood with appropriate classification marking of an inspection agency acceptable to 
authorities having jurisdiction. 

C. Application:  Treat items indicated on Drawings and plywood in contact with masonry or 
concrete or used with roofing, flashing, vapor barriers, and waterproofing. 

2.3 FIRE-RETARDANT-TREATED PLYWOOD 

A. General: Where fire-retardant-treated materials are indicated, use materials complying with 
requirements in this article that are acceptable to authorities having jurisdiction and with fire-
test-response characteristics specified as determined by testing identical products per test 
method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Plywood by Pressure Process: Products with a flame-spread index of 25 
or less when tested according to ASTM E84, and with no evidence of significant progressive 
combustion when the test is extended an additional 20 minutes, and with the flame front not 
extending more than 10.5 feet beyond the centerline of the burners at any time during the test. 

1. Use treatment that does not promote corrosion of metal fasteners. 
2. Exterior Type: Treated materials shall comply with requirements specified above for fire-

retardant-treated plywood by pressure process after being subjected to accelerated 
weathering according to ASTM D2898. Use for exterior locations and where indicated. 

3. Interior Type A: Treated materials shall have a moisture content of 28 percent or less 
when tested according to ASTM D3201/D3201M at 92 percent relative humidity. Use 
where exterior type is not indicated. 

C. Kiln-dry material after treatment to a maximum moisture content of 15 percent. Do not use 
material that is warped or does not comply with requirements for untreated material. 

D. Identify fire-retardant-treated plywood with appropriate classification marking of qualified 
testing agency. 

E. Application:  Treat plywood indicated on Drawings, and the following: 

1. Roof and wall sheathing within 48 inches of fire walls. 
2. Roof sheathing. 
3. Subflooring and underlayment for raised platforms. 

2.4 WALL SHEATHING 

A. Plywood Sheathing: , Exposure 1, Structural I sheathing. 

1. Span Rating: Not less than 20/0. 
2. Nominal Thickness: Not less than 11/32 inch. 

B. Cementitious Backer Units: ASTM C1325, Type A. 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. USG Corporation. 
b. Custom Building Products. 
c. FinPan, Inc. 
d. C-Cure. 
e. Or Approved Equal. 

2. Thickness:  As indicated. 

2.5 ROOF SHEATHING 

A. Plywood Sheathing: , Exterior, Structural I sheathing. 

1. Span Rating: Not less than 20/0. 
2. Nominal Thickness: Not less than 15/32 inch. 

2.6 PARAPET SHEATHING 

A. Plywood Sheathing: , Exterior, Structural I sheathing. 

1. Span Rating: Not less than 20/0. 
2. Nominal Thickness: Not less than 15/32 inch. 

2.7 SUBFLOORING AND UNDERLAYMENT 

A. Plywood Subflooring: DOC PS 1, Exposure 1, Structural I single-floor panels or sheathing. 

1. Span Rating: Not less than 20. 
2. Nominal Thickness: Not less than 23/32 inch. 

B. Underlayment: Provide underlayment in nominal thicknesses indicated or, if not indicated, not 
less than 1/4 inch over smooth subfloors and not less than 3/8 inch over board or uneven 
subfloors. 

1. Plywood Underlayment for Resilient Flooring: DOC PS 1, Exposure 1 Underlayment 
with fully sanded face. 

2.8 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture. 

1. For roof parapet and wall sheathing, provide fasteners of Type 304 stainless steel. 
2. For roof parapet and wall sheathing, provide fasteners with organic-polymer or other 

corrosion-protective coating having a salt-spray resistance of more than 800 hours 
according to ASTM B117. 

http://www.specagent.com/Lookup?ulid=11960
http://www.specagent.com/Lookup?uid=123457124201
http://www.specagent.com/Lookup?uid=123457124202
http://www.specagent.com/Lookup?uid=123457124203
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B. Nails, Brads, and Staples: ASTM F1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70. 

D. Screws for Fastening Sheathing to Wood Framing: ASTM C1002. 

E. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing: ASTM C954, 
except with wafer heads and reamer wings, length as recommended by screw manufacturer for 
material being fastened. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 
use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces 
do not span between fewer than three support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 
construction unless otherwise indicated. 

C. Securely attach to substrate by fastening as indicated, complying with the following: 

1. Table 2304.9.1, "Fastening Schedule," in the ICC's International Building Code. 
2. ICC-ES evaluation report for fastener. 

D. Use self drilling screws unless otherwise indicated. Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials. 
Make tight connections.  

E. Coordinate wall parapet and roof sheathing installation with flashing and joint-sealant 
installation so these materials are installed in sequence and manner that prevent exterior 
moisture from passing through completed assembly. 

F. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 
structural support elements. 

G. Coordinate sheathing installation with installation of materials installed over sheathing so 
sheathing is not exposed to precipitation or left exposed at end of the workday when rain is 
forecast. 

3.2 WOOD STRUCTURAL PANEL INSTALLATION 

A. General: Comply with applicable recommendations in APA Form No. E30, "Engineered Wood 
Construction Guide," for types of structural-use panels and applications indicated. 

B. Fastening Methods: Fasten panels as indicated below: 
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1. Subflooring: 

a. Glue and nail to wood framing. 
b. Screw to cold-formed metal framing. 
c. Space panels 1/8 inch apart at edges and ends. 

2. Wall and Roof Sheathing: 

a. Nail or staple to wood framing. Apply a continuous bead of glue to framing 
members at edges of wall sheathing panels. 

b. Screw to cold-formed metal framing. 
c. Space panels 1/8 inch apart at edges and ends. 

3. Underlayment: 

a. Nail or staple to subflooring. 
b. Space panels 1/32 inch apart at edges and ends. 
c. Fill and sand edge joints of underlayment receiving resilient flooring immediately 

before installing flooring. 

3.3 CEMENTITIOUS BACKER UNIT INSTALLATION 

A. Install panels and treat joints according to ANSI A108.11 and manufacturer's written 
instructions for type of application indicated. 

3.4 PARTICLEBOARD UNDERLAYMENT INSTALLATION 

A. Comply with CPA's recommendations for type of subfloor indicated. Fill and sand gouges, 
gaps, and chipped edges. Sand uneven joints flush. 

1. Fastening Method:  Nail or staple underlayment to subflooring. 

3.5 HARDBOARD UNDERLAYMENT INSTALLATION 

A. Comply with CPA's recommendations and hardboard manufacturer's written instructions for 
preparing and applying hardboard underlayment. 

1. Fastening Method:  Nail or staple underlayment to subflooring. 

3.6 FIELD QUALITY CONTROL 

A. Testing and Inspecting Agency:  Engage a qualified testing agency to perform tests and 
inspections. 

B. Prepare test and inspection reports. 

END OF SECTION 061600 
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SECTION 072100 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Extruded polystyrene foam-plastic board insulation. 
2. Polyisocyanurate foam-plastic board insulation. 
3. Glass-fiber blanket insulation. 

B. Related Requirements: 
1. Section 061600 "Sheathing" for foam-plastic board sheathing installed directly over 

wood or steel framing. 
2. Section 075323 "Ethylene-Propylene-Diene-Monomer (EPDM) Roofing" for insulation 

specified as part of roofing construction. 

1.3 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Extruded polystyrene foam-plastic board insulation. 
2. Glass-fiber blanket insulation. 
3.  

1.4 INFORMATIONAL SUBMITTALS 

A. Installer's Certification: Listing type, manufacturer, and R-value of insulation installed in each 
element of the building thermal envelope. 

1. For blown-in or sprayed fiberglass and cellulosic-fiber loose-fill insulation, indicate 
initial installed thickness, settled thickness, settled R-value, installed density, coverage 
area, and number of bags installed. 

2. Sign, date, and post the certification in a conspicuous location on Project site. 

B. Product Test Reports: For each product, for tests performed by a qualified testing agency. 

C. Research Reports: For foam-plastic insulation, from ICC-ES. 

http://www.arcomnet.com/sustainable_design.aspx?topic=24
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration due to moisture, 
soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's 
written instructions for handling, storing, and protecting during installation. 

B. Protect foam-plastic board insulation as follows: 

1. Do not expose to sunlight except to necessary extent for period of installation and 
concealment. 

2. Protect against ignition at all times. Do not deliver foam-plastic board materials to Project 
site until just before installation time. 

3. Quickly complete installation and concealment of foam-plastic board insulation in each 
area of construction. 

PART 2 - PRODUCTS 

2.1 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD INSULATION 

A. Extruded Polystyrene Board Insulation, Type IV: ASTM C578, Type IV, 25-psi minimum 
compressive strength; unfaced. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Dow Chemical Company (The). 
b. Kingspan Insulation Limited. 
c. Owens Corning. 
d. Or Approved Equal. 

2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84. 
3. Smoke-Developed Index: Not more than 450 when tested in accordance with ASTM E84. 
4. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 

assembly. 
5. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 

inches and wider in width. 

2.2 POLYISOCYANURATE FOAM-PLASTIC BOARD INSULATION 

A. Polyisocyanurate Board Insulation, Glass-Fiber-Mat Faced: ASTM C1289, glass-fiber-mat 
faced, Type II, Class 2. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Carlisle Coatings & Waterproofing Inc. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Rmax, Inc. 
d. Or Approved Equal. 

http://www.specagent.com/Lookup?ulid=11257
http://www.specagent.com/Lookup?uid=123457173198
http://www.specagent.com/Lookup?uid=123457173200
http://www.specagent.com/Lookup?uid=123457173199
http://www.specagent.com/Lookup?ulid=11271
http://www.specagent.com/Lookup?uid=123457173090
http://www.specagent.com/Lookup?uid=123457173094
http://www.specagent.com/Lookup?uid=123457173091
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2. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 
assembly. 

3. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 
inches and wider in width. 

2.3 GLASS-FIBER BLANKET INSULATION 

A. Glass-Fiber Blanket Insulation, Kraft Faced: ASTM C665, Type II (nonreflective faced), 
Class C (faced surface not rated for flame propagation); Category 1 (membrane is a vapor 
barrier). 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Certainteed; SAINT-GOBAIN. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Knauf Insulation. 
d. Owens Corning. 
e. Or Approved Equal. 

2. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 
inches and wider in width. 

2.4 INSULATION FASTENERS 

A. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick galvanized-
steel sheet, with beveled edge for increased stiffness, sized as required to hold insulation 
securely in place, but not less than 1-1/2 inches square or in diameter. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. AGM Industries, Inc. 
b. Gemco. 
c. Or Approved Equal. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrates of substances that are harmful to insulation, including removing projections 
capable of puncturing insulation or vapor retarders, or that interfere with insulation attachment. 

3.2 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications. 
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B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 
rain, or snow at any time. 

C. Install insulation with manufacturer's R-value label exposed after insulation is installed. 

D. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill 
voids with insulation. Remove projections that interfere with placement. 

E. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, 
and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or 
required to make up total thickness or to achieve R-value. 

3.3 INSTALLATION OF SLAB INSULATION 

A. On vertical slab edge and foundation surfaces, set insulation units using manufacturer's 
recommended adhesive according to manufacturer's written instructions. 

1. If not otherwise indicated, extend insulation a minimum of 24 inches below exterior 
grade line. 

B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written 
instructions. Stagger end joints and tightly abut insulation units. 

1. If not otherwise indicated, extend insulation a minimum of 24 inches in from exterior 
walls. 

3.4 INSTALLATION OF FOUNDATION WALL INSULATION 

A. Butt panels together for tight fit. 

B. Anchor Installation: Install board insulation on concrete substrates by adhesively attached, 
spindle-type insulation anchors as follows: 

1. Fasten insulation anchors to concrete substrates with insulation anchor adhesive 
according to anchor manufacturer's written instructions. 

2. Space anchors according to insulation manufacturer's written instructions for insulation 
type, thickness, and application. 

3. Apply insulation standoffs to each spindle to create cavity width indicated on Drawings 
between concrete substrate and insulation. 

4. After adhesive has dried, install board insulation by pressing insulation into position over 
spindles and securing it tightly in place with insulation-retaining washers, taking care not 
to compress insulation. 

5. Where insulation will not be covered by other building materials, apply capped washers 
to tips of spindles. 

C. Adhesive Installation: Install with adhesive or press into tacky waterproofing or dampproofing 
according to manufacturer's written instructions. 
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3.5 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION 

A. Blanket Insulation: Install in cavities formed by framing members according to the following 
requirements: 

1. Use insulation widths and lengths that fill the cavities formed by framing members. If 
more than one length is required to fill the cavities, provide lengths that will produce a 
snug fit between ends. 

2. Place insulation in cavities formed by framing members to produce a friction fit between 
edges of insulation and adjoining framing members. 

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or 
protected from contact with insulation. 

4. For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced 
blankets mechanically and support faced blankets by taping flanges of insulation to 
flanges of metal studs. 

5. Vapor-Retarder-Faced Blankets: Tape joints and ruptures in vapor-retarder facings, and 
seal each continuous area of insulation to ensure airtight installation. 

a. Exterior Walls: Set units with facing placed toward interior of construction. 

3.6 PROTECTION 

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and 
other causes. 

B. Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be 
concealed and protected by permanent construction immediately after installation. 

END OF SECTION 072100 
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SECTION 072500 - WEATHER BARRIERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Building paper. 
2. Flexible flashing. 
3. Drainage material. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. For building wrap, include data on air and water-vapor permeance based on testing 
according to referenced standards. 

B. Shop Drawings: Show details of building paper at terminations, openings, and penetrations. 
Show details of flexible flashing applications. 

1.4 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For water-resistive barrier and flexible flashing, from ICC-ES. 

PART 2 - PRODUCTS 

2.1 WATER-RESISTIVE BARRIER 

A. Building Paper: ASTM D226, Type 1 (No. 15 asphalt-saturated organic felt), unperforated. 

2.2 FLEXIBLE FLASHING 

A. Rubberized-Asphalt Flashing: Composite, self-adhesive, flashing product consisting of a 
pliable, rubberized-asphalt compound, bonded to a high-density polyethylene film, aluminum 
foil, or spunbonded polyolefin to produce an overall thickness of not less than 0.030 inch. 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Advanced Building Products Inc. 
b. Carlisle Coatings & Waterproofing Inc. 
c. Polyguard Products, Inc. 
d. Or Approved Equal. 

2. Flame Propagation Test: Materials and construction shall be as tested according to 
NFPA 285. 

B. Primer for Flexible Flashing: Product recommended in writing by flexible flashing 
manufacturer for substrate. 

C. Nails and Staples: Product recommended in writing by flexible flashing manufacturer and 
complying with ASTM F1667. 

2.3 DRAINAGE MATERIAL 

A. Drainage Material: Product shall maintain a continuous open space between water-resistive 
barrier and exterior cladding to create a drainage plane and shall be used under portland cement 
plaster. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. CavClear/Archovations, Inc. 
b. Mortar Net Solutions. 
c. Stuc-O-Flex International, Inc. 
d. Or Approved Equal. 

2. Flame Propagation Test: Materials and construction shall be as tested according to 
NFPA 285. 

PART 3 - EXECUTION 

3.1 WATER-RESISTIVE BARRIER INSTALLATION 

A. Cover exposed exterior surface of sheathing with water-resistive barrier securely fastened to 
framing immediately after sheathing is installed. 

B. Cover sheathing with water-resistive barrier as follows: 

1. Cut back barrier 1/2 inch on each side of the break in supporting members at expansion- 
or control-joint locations. 

2. Apply barrier to cover vertical flashing with a minimum 4-inch overlap unless otherwise 
indicated. 

C. Building Paper: Apply horizontally with a 2-inch overlap and a 6-inch end lap; fasten to 
sheathing with galvanized staples or roofing nails. 
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3.2 FLEXIBLE FLASHING INSTALLATION 

A. Apply flexible flashing where indicated to comply with manufacturer's written instructions. 

1. Prime substrates as recommended by flashing manufacturer. 
2. Lap seams and junctures with other materials at least 4 inches except that at flashing 

flanges of other construction, laps need not exceed flange width. 
3. Lap flashing over water-resistive barrier at bottom and sides of openings. 
4. Lap water-resistive barrier over flashing at heads of openings. 
5. After flashing has been applied, roll surfaces with a hard rubber or metal roller to ensure 

that flashing is completely adhered to substrates. 

3.3 DRAINAGE MATERIAL INSTALLATION 

A. Install drainage material over building wrap and flashing to comply with manufacturer's written 
instructions. 

END OF SECTION 072500 
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SECTION 072600 - VAPOR RETARDERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Polyethylene vapor retarders. 
2. Fluid applied negative side modified epoxy vapor retarder. 

B. Related Requirements: 

1. Section 033000 "Cast-in-Place Concrete" for under-slab vapor retarders. 
2. Section 072100 "Thermal Insulation" for vapor retarders integral with insulation 

products. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: For each product, for tests performed by a qualified testing agency. 

PART 2 - PRODUCTS 

2.1 POLYETHYLENE VAPOR RETARDERS 

A. Polyethylene Vapor Retarders: ASTM D4397, 6-mil- thick sheet, with maximum permeance 
rating of 0.1 perm. 

2.2 FLUID-APPLIED NEGATIVE SIDE EPOXY VAPOR RETARDER 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide DEX-O-TEX, 
Vapor Control Primer 1P or approved equal. 

B. Adhesion:  ASTM D7234, > 480 psi. 
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C. Compressive Strength:  ASTM D695, 12,000 psi. 

D. Tensile Strength:  ASTM D638, 5,600 psi. 

E. Tensile Elongation:  ASTM D638, 2.7 %. 

F. Permeability(perms) Rating:  ASTM E96, <0.085. 

G. Microbial Resistance:  ASTM G21, Passes Rating 1. 

H. Alkali Resistance :  ASTM D1308, Resistant. 

2.3 ACCESSORIES 

A. Vapor-Retarder Tape: Pressure-sensitive tape of type recommended by vapor-retarder 
manufacturer for sealing joints and penetrations in vapor retarder. 

B. Adhesive for Vapor Retarders: Product recommended by vapor-retarder manufacturer and has 
demonstrated capability to bond vapor retarders securely to substrates indicated. 

C. Vapor-Retarder Fasteners: Pancake-head, self-tapping steel drill screws; with fender washers. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrates of substances that are harmful to vapor retarders, including removing 
projections capable of puncturing vapor retarders. 

3.2 INSTALLATION OF VAPOR RETARDERS IN CRAWL SPACES 

A. Install vapor retarders over prepared grade. Lap joints a minimum of 12 inches and seal with 
manufacturer's recommended tape. Install second layer over pathways to equipment. 

B. Extend vapor retarder over footings and seal to foundation wall or grade beam with 
manufacturer's recommended tape. 

1. Extend vapor retarder vertically minimum 16 inches above top of footing. 

C. Seal around penetrations such as utilities and columns in order to create a monolithic, airtight 
membrane at grade surface, perimeter, and all vertical penetrations. 

3.3 INSTALLATION OF FLUID-APPLIED NEGATIVE SIDE VAPOR RETARDER ON 
CONCRETE SUBSTRATES 

A. Prepare concrete surface by removal of laitance, grease, and foreign matter. 
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B. Provide open surface on sound and durable concrete in accordance with SSPC SP13. 

C. Apply fluid-applied vapor retarder to substrate with a 3/32” notched squeegee. Scrub material 
into the substrate and immediately backroll with a 3/8” nap roller.  

D. Allow a minimum of 12 hours to cure prior to installation of finished floor. 

3.4 PROTECTION 

A. Protect vapor retarders from damage until concealed by permanent construction. 

END OF SECTION 072600 
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SECTION 073113 - ASPHALT SHINGLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Glass-fiber-reinforced asphalt shingles. 
2. Underlayment materials. 
3. Metal flashing and trim. 

B. Related Requirements: 

1. Section 076200 “Sheet Metal Flashing and Trim” 

2. Section 077200 "Roof Accessories" for roof ventilators. 

1.3 ALLOWANCES 

A. See Section 012100 "Allowances" for description of allowances affecting items specified under 
this Section. 

1.4 UNIT PRICES 

A. See Section 012200 "Unit Prices" for description of unit prices affecting items specified under 
this Section. 

1.5 DEFINITIONS 

A. Roofing Terminology: See ASTM D1079 for definitions of terms related to roofing Work in 
this Section. 

1.6 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. . 
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1.7 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Asphalt shingles. 
2. Underlayment materials. 
3. Asphalt roofing cement. 
4. Elastomeric flashing sealant. 

B. Shop Drawings: For metal flashing and trim. 

C. Samples: For each exposed product and for each color and blend specified, in sizes indicated. 

1. Asphalt Shingles: Full size. 
2. Ridge and Hip Cap Shingles: Full size. 
3. Exposed Valley Lining: 12 inches square. 

D. Samples for Initial Selection: 

1. For each type of asphalt shingle indicated. 
2. For each type of accessory involving color selection. 

E. Samples for Verification: For the following products, in sizes indicated: 

1. Asphalt Shingles: Full size. 
2. Ridge and Hip Cap Shingles: Full size. 
3. Exposed Valley Lining: 12 inches square. 

1.8 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For each type of asphalt shingle and underlayment product indicated, for 
tests performed by a qualified testing agency. 

C. Research Reports: For synthetic underlayment, from ICC-ES, indicating that product is suitable 
for intended use under applicable building codes. 

D. Sample Warranty: For manufacturer's materials warranty. 

1.9 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For asphalt shingles to include in maintenance manuals. 

B. Materials warranties. 

C. Roofing Installer's warranty. 
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1.10 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Asphalt Shingles: 100 sq. ft. of each type and in each color and blend, in unbroken 
bundles. 

1.11 QUALITY ASSURANCE 

A. Installer Qualifications: An authorized installer who is trained and approved by manufacturer. 

1.12 DELIVERY, STORAGE, AND HANDLING 

A. Store roofing materials in a dry, well-ventilated location protected from weather, sunlight, and 
moisture in accordance with manufacturer's written instructions. 

B. Store underlayment rolls on end, on pallets or other raised surfaces. Do not double-stack rolls. 

C. Protect unused roofing materials from weather, sunlight, and moisture when left overnight or 
when roofing Work is not in progress. 

D. Handle, store, and place roofing materials in a manner to prevent damage to roof deck or 
structural supporting members. 

1.13 FIELD CONDITIONS 

A. Environmental Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit product installation and related Work to be performed in accordance with 
manufacturer's written instructions and warranty requirements. 

1. Install self-adhering, polymer-modified bitumen sheet underlayment within the range of 
ambient and substrate temperatures recommended in writing by manufacturer. 

1.14 WARRANTY 

A. Materials Warranty: Manufacturer agrees to repair or replace asphalt shingles that fail within 
specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Manufacturing defects. 
b. Streaking and discoloration. 

2. Materials Warranty Period: 25 years from date of Substantial Completion, prorated, with 
first 15 years nonprorated. 

3. Wind-Speed Warranty Period: Asphalt shingles will resist blow-off or damage caused by 
wind speeds of up to 60 mph for five years from date of Substantial Completion. 
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4. Algae-Resistance Warranty Period: Asphalt shingles will not discolor for 10 years from 
date of Substantial Completion. 

5. Workmanship Warranty Period:  Five years from date of Substantial Completion. 

B. Roofing Installer's Warranty: On warranty form at end of this Section, signed by Installer, in 
which Installer agrees to repair or replace components of asphalt shingle roofing that fail in 
materials or workmanship within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain each type of product from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Exterior Fire-Test Exposure: Provide asphalt shingles and related roofing materials identical to 
those of assemblies tested for Class A fire resistance in accordance with ASTM E108 or UL 790 
by Underwriters Laboratories or another testing and inspecting agency acceptable to authorities 
having jurisdiction. Identify products with appropriate markings of applicable testing agency. 

B. Wind Resistance: Provide asphalt shingles that comply with requirements of 
ASTM D3161/D3161M, Class F, and with ASTM D7158/D7158M, Class H. 

C. Three-Tab-Strip Asphalt Shingles: ASTM D3462/D3462M; glass-fiber reinforced, mineral-
granule surfaced, and self-sealing; with tabs regularly spaced. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Certainteed; SAINT-GOBAIN. 
b. GAF. 
c. Owens Corning. 
d. Or Approved Equal. 

2. Strip Size: Manufacturer's standard. < 
3. Algae Resistance: Granules resist algae discoloration. 
4. Color and Blends:  As selected by Architect from manufacturer's full range. 

D. Hip and Ridge Shingles: Manufacturer's standard units to match asphalt shingles. 

2.3 UNDERLAYMENT MATERIALS 

A. Organic Felt: Asphalt-saturated organic felts, nonperforated and complying with the following: 

1. ASTM D226/D226M: Type I. 
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B. Self-Adhering, Polymer-Modified Bitumen Sheet: ASTM D1970/D1970M, minimum 50-mil- 
thick sheet; glass-fiber-mat-reinforced, polymer-modified asphalt; with slip-resistant top surface 
and release backing; cold applied. Provide primer for adjoining concrete, masonry, and metal 
surfaces to receive underlayment. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Certainteed; SAINT-GOBAIN. 
b. GAF. 
c. Owens Corning. 
d. Or Approved Equal. 

2. Top Surface:  Granule. 

C. Granular-Surfaced Valley Lining: ASTM D6380/D6380M, Class M, organic-felt-based, asphalt 
roll roofing; 36 inches wide. 

2.4 ACCESSORIES 

A. Asphalt Roofing Cement: ASTM D4586/D4586M Type II, asbestos free. 

B. Elastomeric Flashing Sealant: ASTM C920, Type S, Grade NS, one-part, non-sag, elastomeric 
polymer sealant; of class and use classifications required to seal joints and remain watertight; 
recommended in writing by manufacturer for installation of flashing systems. 

C. Roofing Nails: ASTM F1667, aluminum, stainless steel, copper, or hot-dip galvanized-steel 
wire shingle nails, minimum 0.120-inch-diameter, sharp-pointed, with a 3/8- to 7/16-inch-
diameter flat head and of sufficient length to penetrate 3/4 inch into solid wood decking or 
extend at least 1/8 inch through sheathing less than 3/4 inch thick. 

1. Where nails are in contact with metal flashing, use nails made from same metal as 
flashing. 

D. Underlayment Nails: Aluminum, stainless steel, or hot-dip galvanized-steel wire nails with low-
profile metal or plastic caps, 1-inch-minimum diameter. 

1. Provide with minimum 0.0134-inch-thick metal cap, 0.010-inch-thick power-driven 
metal cap, or 0.035-inch-thick plastic cap; and with minimum 0.083-inch-thick ring 
shank or 0.091-inch-thick smooth shank of length to penetrate at least 3/4 inch into roof 
sheathing or to penetrate through roof sheathing less than 3/4 inch thick. 

2.5 METAL FLASHING AND TRIM 

A. Comply with requirements in Section 076200 "Sheet Metal Flashing and Trim." 

1. Sheet Metal:  Stainless steel. 

B. Fabricate sheet metal flashing and trim to comply with recommendations in SMACNA's 
"Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other 
characteristics of the item unless otherwise specified in this Section or indicated on Drawings. 
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1. Apron Flashings: Fabricate with lower flange a minimum of 4 inches over and 4 inches 
beyond each side of downslope asphalt shingles and 6 inches up the vertical surface. 

2. Step Flashings: Fabricate with a headlap of 2 inches and a minimum extension of 4 
inches over the underlying asphalt shingle and up the vertical surface. 

3. Cricket and Backer Flashings: Fabricate with concealed flange extending a minimum of 
18 inches beneath upslope asphalt shingles and 6 inches beyond each side of wall and 6 
inches above the roof plane. 

4. Counterflashings: Fabricate to cover 4 inches of base flashing measured vertically; and in 
lengths required so that no step exceeds 8 inches and overall length is no more than 10 
feet. 

a. Provide metal reglets and receivers for installation. 

5. Drip Edges: Fabricate in lengths not exceeding 10 feet with minimum 2-inch roof-deck 
flange and 1-1/2-inch fascia flange with 3/8-inch drip at lower edge. 

6. Vent-Pipe Flashings: ASTM B749, Type L51121, at least 1/16 inch thick. Provide lead 
sleeve sized to slip over and turn down into pipe, soldered to skirt at slope of roof, and 
extending at least 4 inches from pipe onto roof. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

1. Examine roof sheathing to verify that sheathing joints are supported by framing and 
blocking or metal clips and that installation is within flatness tolerances. 

2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and completely 
anchored and that provisions have been made for flashings and penetrations through 
asphalt shingles. 

3. Verify that vent stacks and other penetrations through roofing are installed and securely 
fastened. 

B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of 
the Work. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION OF UNDERLAYMENT MATERIALS 

A. Comply with asphalt shingle and underlayment manufacturers' written installation instructions 
and with recommendations in NRCA's "The NRCA Roofing Manual: Steep-Slope Roof 
Systems" applicable to products and applications indicated unless more stringent requirements 
are specified in this Section or indicated on Drawings. 

B. Asphalt-Saturated Felt: Install on roof deck parallel with and starting at eaves and fasten with 
roofing nails. 
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1. Single-Layer Installation: 

a. Lap sides a minimum of 4 inches over underlying course. 
b. Lap ends a minimum of 4 inches. 
c. Stagger end laps between succeeding courses at least 72 inches. 

2. Install felt underlayment over areas protected by self-adhering, polymer-modified 
bitumen sheet unless otherwise specified in this Section or indicated on Drawings. 

a. Lap sides of felt over self-adhering sheet not less than 4 inches in direction that 
sheds water. 

b. Lap ends of felt not less than 6 inches over self-adhering sheet. 

3. Install fasteners in a grid pattern of 12 inches between side laps with 6-inch spacing at 
side and end laps. 

4. Terminate felt extended up not less than 4 inches against sidewalls, curbs, chimneys, and 
other roof projections. 

C. Self-Adhering, Polymer-Modified Bitumen Sheet: Install, wrinkle free, on roof deck. 

1. Comply with low-temperature installation restrictions of underlayment manufacturer. 
2. Install lapped in direction that sheds water. 

a. Lap sides not less than 4 inches. 
b. Lap ends not less than 6 inches, staggered 24 inches between succeeding courses. 
c. Roll laps with roller. 

3. Prime concrete, masonry, and metal surfaces to receive self-adhering sheet. 
4. Eaves: Extend from edges of eaves 36 inches beyond interior face of exterior wall. 
5. Rakes: Extend from edges of rakes 36 inches beyond interior face of exterior wall. 
6. Valleys: Extend from lowest to highest point 18 inches on each side of centerline. 
7. Hips: Extend 18 inches on each side. 
8. Sidewalls: Extend 18 inches beyond sidewalls and return vertically against sidewalls not 

less than 4 inches. 
9. Dormers, Chimneys, Skylights, and Other Roof-Penetrating Elements: Extend 18 inches 

beyond penetrating elements and return vertically against penetrating elements not less 
than 4 inches. 

10. Roof-Slope Transitions: Extend 18 inches on each roof slope. 
11. Cover underlayment within seven days. 

D. Granular-Surfaced, Concealed Valley Lining: For woven or closed-cut valleys. Comply with 
recommendations in NRCA's "NRCA Guidelines for Asphalt Shingle Roof Systems." 

1. Lap roof-deck underlayment over valley lining at least 6 inches. 
2. Install a 36-inch-wide strip of granular-surfaced valley lining, with granular-surface face 

up, centered in valley and fastened to roof deck. 
3. Lap ends of strips at least 12 inches in direction to shed water, and seal with asphalt 

roofing cement. 
4. Fasten to roof deck. 
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3.3 INSTALLATION OF METAL FLASHING AND TRIM 

A. Install metal flashings and trim to comply with requirements in Section 076200 "Sheet Metal 
Flashing and Trim." 

1. Install metal flashings in accordance with recommendations in ARMA's "Asphalt 
Roofing Residential Manual - Design and Application Methods" and NRCA's "NRCA 
Guidelines for Asphalt Shingle Roof Systems." 

2. Bed flanges of metal flashings using asphalt roofing cement or elastomeric flashing 
sealant. 

B. Apron Flashings: Extend lower flange over and beyond each side of downslope asphalt shingles 
and up the vertical surface. 

C. Step Flashings: Install with a headlap of 2 inches and extend over underlying shingle and up the 
vertical face. 

1. Install with lower edge of flashing just upslope of, and concealed by, butt of overlying 
shingle. 

2. Fasten to roof deck only. 

D. Cricket and Backer Flashings: Install against roof-penetrating elements extending concealed 
flange beneath upslope asphalt shingles and beyond each side. 

E. Counterflashings: Coordinate with installation of base flashing and fit tightly to base flashing. 
Lap joints a minimum of 4 inches secured in a waterproof manner. 

1. Install in reglets or receivers. 

2. Secure hemmed flange edges into metal cleats spaced 12 inches apart and fastened to roof 
deck. 

3. Adhere minimum 9-inch- wide strips of self-adhering, polymer-modified bitumen sheet 
to metal flanges and to underlying self-adhering sheet, polymer-modified bitumen sheet. 

a. Place strips parallel to and over flanges so that they will be just concealed by 
installed shingles. 

4. Provide a closure at the end of the inverted-V profile of the valley metal to minimize 
water and ice infiltration. 

F. Rake Drip Edges: Install over underlayment materials and fasten to roof deck. 

G. Eave Drip Edges: Install below underlayment materials and fasten to roof deck. 

H. Pipe Flashings: Form flashing around pipe penetrations and asphalt shingles. Fasten and seal to 
asphalt shingles as recommended by manufacturer. 
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3.4 INSTALLATION OF ASPHALT SHINGLES 

A. Install asphalt shingles in accordance with manufacturer's written instructions and 
recommendations in ARMA's "Asphalt Roofing Residential Manual - Design and Application 
Methods" and NRCA's "NRCA Guidelines for Asphalt Shingle Roof Systems." 

B. Install starter strip along lowest roof edge, consisting of an asphalt shingle strip with tabs 
removed at least 7 inches wide with self-sealing strip face up at roof edge. 

1. Extend asphalt shingles 1/2 inch over fasciae at eaves and rakes. 
2. Install starter strip along rake edge. 

C. Install first and remaining courses of three-tab-strip asphalt shingles stair-stepping diagonally 
across roof deck with 6-inch offset pattern at succeeding courses, maintaining uniform 
exposure. 

D. Fasten asphalt shingle strips with a minimum of four roofing nails, but not less than the number 
indicated in manufacturer's written instructions for roof slope and design wind speed indicated 
on Drawings and for warranty requirements specified in this Section. 

1. Locate fasteners in accordance with manufacturer's written instructions. 
2. Where roof slope exceeds 18:12, hand seal self-sealing asphalt shingles to improve the 

shingles' positive bond by applying asphalt roofing cement spots between course overlaps 
after nailing the upper course. 

3. Where roof slope is less than 4:12, hand seal self-sealing asphalt shingles to improve the 
shingles' positive bond by applying asphalt roofing cement spots between course overlaps 
after nailing the upper course. 

4. When ambient temperature during installation is below 50 deg F, hand seal self-sealing 
asphalt shingles by applying asphalt roofing cement spots between course overlaps after 
nailing the upper course. 

E. Woven Valleys: Extend succeeding asphalt shingle courses from both sides of valley 12 inches 
beyond center of valley, weaving intersecting shingle-strip courses over each other. Use one-
piece shingle strips without joints in valley. 

1. Do not nail asphalt shingles within 6 inches of valley center. 

F. Closed-Cut Valleys: Extend asphalt shingle strips from one side of valley 12 inches beyond 
center of valley. 

1. Use one-piece shingle strips without joints in valley. 
2. Fasten with extra nail in upper end of shingle. Install asphalt shingle courses from other 

side of valley and cut back to a straight line 2 inches short of valley centerline. 
3. Trim upper concealed corners of cut-back shingle strips. 
4. Do not nail asphalt shingles within 6 inches of valley center. 
5. Set trimmed, concealed-corner asphalt shingles in a 3-inch-wide bed of asphalt roofing 

cement. 

G. Hip and Ridge Shingles: Maintain same exposure of cap shingles as roofing-shingle exposure. 
Lap cap shingles at ridges to shed water away from direction of prevailing winds. 
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1. Fasten with roofing nails of sufficient length to penetrate sheathing. 
2. Fasten ridge cap asphalt shingles to cover ridge vent without obstructing airflow. 

3.5 ROOFING INSTALLER'S WARRANTY 

A. WHEREAS <Insert name> of <Insert address>, herein called the "Roofing Installer," has 
performed roofing and associated work ("the work") on the following project: 

1. Owner: <Insert name of Owner>. 
2. Owner Address: <Insert address>. 
3. Building Name/Type: <Insert information>. 
4. Building Address: <Insert address>. 
5. Area of the Work: <Insert information>. 
6. Acceptance Date: <Insert date>. 
7. Warranty Period: <Insert time>. 
8. Expiration Date: <Insert date>. 

B. AND WHEREAS Roofing Installer has contracted (either directly with Owner or indirectly as a 
subcontractor) to warrant the work against leaks and faulty or defective materials and 
workmanship for designated Warranty Period, 

C. NOW THEREFORE Roofing Installer hereby warrants, subject to terms and conditions herein 
set forth, that, during Warranty Period, Roofing Installer will, at Roofing Installer's own cost 
and expense, make or cause to be made such repairs to or replacements of the work as are 
necessary to correct faulty and defective work and as are necessary to maintain the work in a 
watertight condition. 

D. This Warranty is made subject to the following terms and conditions: 

1. Specifically excluded from this Warranty are damages to the work and other parts of the 
building, and to building contents, caused by: 

a. Lightning; 
b. Peak gust wind speed exceeding <Insert wind speed> mph; 
c. Fire; 
d. Failure of roofing system substrate, including cracking, settlement, excessive 

deflection, deterioration, and decomposition; 
e. Faulty construction of copings, chimneys, skylights, vents, equipment supports, 

and other edge conditions and penetrations of the work; 
f. Vapor condensation on bottom of roofing; and 
g. Activity on roofing by others, including construction contractors, maintenance 

personnel, other persons, and animals, whether authorized or unauthorized by 
Owner. 

2. When the work has been damaged by any of foregoing causes, Warranty shall be null and 
void until such damage has been repaired by Roofing Installer and until cost and expense 
thereof have been paid by Owner or by another responsible party so designated. 

3. Roofing Installer is responsible for damage to the work covered by this Warranty but is 
not liable for consequential damages to building or building contents resulting from leaks 
or faults or defects of the work. 
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4. During Warranty Period, if Owner allows alteration of the work by anyone other than 
Roofing Installer, including cutting, patching, and maintenance in connection with 
penetrations, attachment of other work, and positioning of anything on roof, this 
Warranty shall become null and void on date of the alterations, but only to the extent the 
alterations affect the work covered by this Warranty. If Owner engages Roofing Installer 
to perform the alterations, Warranty shall not become null and void unless Roofing 
Installer, before starting the alterations, notified Owner in writing, showing reasonable 
cause for claim, that the alterations would likely damage or deteriorate the work, thereby 
reasonably justifying a limitation or termination of this Warranty. 

5. During Warranty Period, if original use of roof is changed and it becomes used for, but 
was not originally specified for, a use or service more severe than originally specified, 
this Warranty shall become null and void on date of the change, but only to the extent the 
change affects the work covered by this Warranty. 

6. Owner shall promptly notify Roofing Installer of observed, known, or suspected leaks, 
defects, or deterioration and shall afford reasonable opportunity for Roofing Installer to 
inspect the work and to examine evidence of such leaks, defects, or deterioration. 

7. This Warranty is recognized to be the only warranty of Roofing Installer on the work and 
shall not operate to restrict or cut off Owner from other remedies and resources lawfully 
available to Owner in cases of roofing failure. Specifically, this Warranty shall not 
operate to relieve Roofing Installer of responsibility for performance of the work 
according to requirements of the Contract Documents, regardless of whether Contract 
was a contract directly with Owner or a subcontract with Owner's General Contractor. 

E. IN WITNESS THEREOF, this instrument has been duly executed this <Insert day> day of 
<Insert month>, <Insert year>. 

1. Authorized Signature: <Insert signature>. 
2. Name: <Insert name>. 
3. Title: <Insert title>. 

END OF SECTION 073113 
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SECTION 075323 - ETHYLENE-PROPYLENE-DIENE-MONOMER (EPDM) ROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Adhered ethylene-propylene-diene-terpolymer (EPDM) roofing system. 
2. Self-adhering, ethylene-propylene-diene-terpolymer (EPDM) roofing system. 
3. Mechanically fastened, ethylene-propylene-diene-terpolymer (EPDM) roofing system. 
4. Substrate board. 
5. Vapor retarder. 
6. Roof insulation. 
7. Cover board. 

B. Related Requirements: 

1. Section 061053 "Miscellaneous Rough Carpentry" for wood nailers, curbs, and blocking. 
2. Section 061600 "Sheathing" for wood-based, structural-use roof deck panels. 
3. Section 072100 "Thermal Insulation" for insulation beneath the roof deck. 
4. Section 076200 "Sheet Metal Flashing and Trim" for metal roof flashings and 

counterflashings. 
5. Section 077100 "Roof Specialties" for manufactured copings and roof edge flashings. 
6. Section 079200 "Joint Sealants" for joint sealants, joint fillers, and joint preparation. 

1.3 DEFINITIONS 

A. Roofing Terminology: Definitions in ASTM D1079 and glossary of NRCA's "The NRCA 
Roofing Manual: Membrane Roof Systems" apply to work of this Section. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Roofing Conference: Conduct conference at Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing Installer, roofing system manufacturer's representative, deck 
Installer, air barrier Installer, and installers whose work interfaces with or affects roofing, 
including installers of roof accessories and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's 
written instructions. 
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3. Review and finalize construction schedule, and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

4. Examine deck substrate conditions and finishes, including flatness and fastening. 
5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that affects roofing system. 
7. Review governing regulations and requirements for insurance and certificates if 

applicable. 
8. Review temporary protection requirements for roofing system during and after 

installation. 
9. Review roof observation and repair procedures after roofing installation. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. For insulation and roof system component fasteners, include copy of SPRI's Directory of 
Roof Assemblies listing. 

B. Shop Drawings: Include roof plans, sections, details, and attachments to other work, including 
the following: 

1. Layout and thickness if insulation. 
2. Base flashings and membrane terminations. 
3. Flashing details at penetrations. 
4. Tapered insulation, thickness, and slopes. 
5. Insulation fastening patterns for corner, perimeter, and field-of-roof locations. 
6. Tie-in with air barrier. 

C. Samples for Verification: For the following products: 

1. Roof membrane and flashings of color required. 

D. Wind Uplift Resistance Submittal: For roofing system, indicating compliance with wind uplift 
performance requirements. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and manufacturer. 

B. Manufacturer Certificates: 

1. Performance Requirement Certificate: Signed by roof membrane manufacturer, certifying 
that roofing system complies with requirements specified in "Performance Requirements" 
Article. 

a. Submit evidence of complying with performance requirements. 

2. Special Warranty Certificate: Signed by roof membrane manufacturer, certifying that all 
materials supplied under this Section are acceptable for special warranty. 
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C. Product Test Reports: For components of roof membrane and insulation, for tests performed by 
a qualified testing agency, indicating compliance with specified requirements. 

D. Evaluation Reports: For components of roofing system, from ICC-ES. 

1. Field Test Reports: 
2. Fastener-pullout test results and manufacturer's revised requirements for fastener 

patterns. 

E. Field quality-control reports. 

F. Sample Warranties: For manufacturer's special warranties. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roofing system to include in maintenance manuals. 

1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer that is listed in SPRI's Directory of Roof 
Assemblies for roofing system identical to that used for this Project. 

B. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing 
system manufacturer to install manufacturer's product and that is eligible to receive 
manufacturer's special warranty. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled 
with manufacturer's name, product brand name and type, date of manufacture, approval or 
listing agency markings, and directions for storing and mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location 
and within the temperature range required by roofing system manufacturer. Protect stored liquid 
material from direct sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its stated 
shelf life. 

C. Protect roof insulation materials from physical damage and from deterioration by sunlight, 
moisture, soiling, and other sources. Store in a dry location. Comply with insulation 
manufacturer's written instructions for handling, storing, and protecting during installation. 

D. Handle and store roofing materials, and place equipment in a manner to avoid permanent 
deflection of deck. 
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1.10 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit roofing system to be installed according to manufacturer's written instructions 
and warranty requirements. 

1.11 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of roofing system that 
fail in materials or workmanship within specified warranty period. 

1. Special warranty includes roof membrane, base flashings, roof insulation, fasteners, cover 
boards, substrate board, and other components of roofing system. 

2. Warranty Period:  20 years from Date of Substantial Completion. 

B. Special Project Warranty: Submit roofing Installer's warranty, on warranty form at end of this 
Section, signed by Installer, covering the Work of this Section, including all components of 
roofing system such as roof membrane, base flashing, roof insulation, fasteners, cover boards, 
substrate boards, vapor retarders, and walkway products, for the following warranty period: 

1. Warranty Period:  Five years from Date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Installed roofing system and base flashings shall withstand specified 
uplift pressures, thermally induced movement, and exposure to weather without failure due to 
defective manufacture, fabrication, installation, or other defects in construction. Roofing and 
flashings shall remain watertight. 

1. Accelerated Weathering: Roof membrane shall withstand 2000 hours of exposure when 
tested according to ASTM G152, ASTM G154, or ASTM G155. 

2. Impact Resistance: Roof membrane shall resist impact damage when tested according to 
ASTM D3746, ASTM D4272, or the Resistance to Foot Traffic Test in FM 
Approvals 4470. 

B. Material Compatibility: Roofing materials shall be compatible with one another and adjacent 
materials under conditions of service and application required, as demonstrated by roof 
membrane manufacturer based on testing and field experience. 

C. Wind Uplift Resistance: Design roofing system to resist the following wind uplift pressures 
when tested according to FM Approvals 4474, UL 580, or UL 1897: 

1. Zone 1 (Roof Area Field): +17.2 lbf/sq.ft. / -31.3 lbf/sq.ft.. 
2. Zone 2 (Roof Area Perimeter): +17.2 lbf/sq.ft. / -47.4 lbf/sq.ft.. 

3. Zone 3 (Roof Area Corners): +17.2 lbf/sq.ft. / -67.6 lbf/sq.ft.. 
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D. SPRI's Directory of Roof Assemblies Listing: Roof membrane, base flashings, and component 
materials shall comply with requirements in FM Approvals 4450 or FM Approvals 4470 as part 
of a roofing system, and shall be listed in SPRI's Directory of Roof Assemblies for roof 
assembly identical for that specified for this Project. 

1. Wind Uplift Load Capacity:  105 psf. 

E. Exterior Fire-Test Exposure: ASTM E108 or UL 790, Class C; for application and roof slopes 
indicated; testing by a qualified testing agency. Identify products with appropriate markings of 
applicable testing agency. 

F. Fire-Resistance Ratings: Comply with fire-resistance-rated assembly designs indicated. Identify 
products with appropriate markings of applicable testing agency. 

2.2 ETHYLENE-PROPYLENE-DIENE-TERPOLYMER (EPDM) ROOFING 

A. EPDM Sheet: ASTM D4637/D4637M, Type II, scrim or fabric internally reinforced, self-
adhering EPDM sheet with factory-applied seam tape. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Carlisle SynTec Incorporated. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Versico Roofing Systems. 
d. Or Approved Equal. 

2. Thickness:  60 mils, nominal. 
3. Exposed Face Color: Black. 
4. Source Limitations: Obtain components for roofing system from roof membrane 

manufacturer or manufacturers approved by roof membrane manufacturer. 

2.3 AUXILIARY ROOFING MATERIALS 

A. General: Auxiliary materials recommended by roofing system manufacturer for intended use 
and compatible with other roofing components. 

1. Adhesive and Sealants: Comply with VOC limits of authorities having jurisdiction. 

B. Sheet Flashing: 60-mil-thick EPDM, partially cured or cured, according to application. 

C. Protection Sheet: Epichlorohydrin or neoprene nonreinforced flexible sheet, 55 to 60 mils thick, 
recommended by EPDM manufacturer for resistance to hydrocarbons, non-aromatic solvents, 
grease, and oil. 

D. Slip Sheet: Manufacturer's standard, of thickness required for application. 

E. Prefabricated Pipe Flashings: As recommended by roof membrane manufacturer. 

F. Bonding Adhesive: Manufacturer's standard, water based. 

http://www.specagent.com/Lookup?ulid=12785
http://www.specagent.com/Lookup?uid=123457146845
http://www.specagent.com/Lookup?uid=123457146848
http://www.specagent.com/Lookup?uid=123457146855


ALTERATIONS – OAKLYN SENIOR CITIZENS CENTER 

ETHYLENE-PROPYLENE-DIENE-MONOMER (EPDM) ROOFING 075323 - 6 
 

G. Seaming Material:  Factory-applied seam tape, width as recommended by manufacturer. 

H. Lap Sealant: Manufacturer's standard, single-component sealant, colored to match membrane 
roofing. 

I. Water Cutoff Mastic: Manufacturer's standard butyl mastic sealant. 

J. Metal Termination Bars: Manufacturer's standard, predrilled stainless steel or aluminum bars, 
approximately 1 by 1/8 inch thick; with anchors. 

K. Metal Battens: Manufacturer's standard, aluminum-zinc-alloy-coated or zinc-coated steel sheet, 
approximately 1 inch wide by 0.05 inch thick, prepunched. 

L. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening components to substrate, 
and acceptable to roofing system manufacturer. 

M. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings, 
molded pipe boot flashings, preformed inside and outside corner sheet flashings, reinforced 
EPDM securement strips, T-joint covers, in-seam sealants, termination reglets, cover strips, and 
other accessories. 

1. Provide white flashing accessories for white EPDM membrane roofing. 

2.4 SUBSTRATE BOARDS 

A. Substrate Board: ASTM C1177/C1177M, glass-mat, water-resistant gypsum board or 
ASTM C1278/C1278M, fiber-reinforced gypsum board. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Certainteed; SAINT-GOBAIN. 
b. USG Corporation. 
c. Johns Manville; a Berkshire Hathaway company. 
d. Or Approved Equal. 

2. Thickness:  1/2 inch. 
3. Surface Finish: Factory primed. 

B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening substrate panel to roof 
deck. 

2.5 ROOF INSULATION 

A. General: Preformed roof insulation boards manufactured or approved by EPDM roof membrane 
manufacturer, approved for use in SPRI's Directory of Roof Assemblies listed roof assemblies. 

B. Polyisocyanurate Board Insulation: ASTM C1289, Type II, Class 1, Grade 2, felt or glass-fiber 
mat facer on both major surfaces. 

http://www.specagent.com/Lookup?ulid=5110
http://www.specagent.com/Lookup?uid=123457146859
http://www.specagent.com/Lookup?uid=123457146862
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Carlisle SynTec Incorporated. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Rmax, Inc. 
d. Or Approved Equal. 

2. Compressive Strength:  25 psi. 
3. Size:  48 by 96 inches. 
4. Thickness: 

a. Base Layer:  2 inches. 

C. Tapered Insulation: Provide factory-tapered insulation boards. 

1. Material: Match roof insulation. 
2. Minimum Thickness: 1/4 inch. 
3. Slope: 

a. Roof Field: 1/4 inch per foot unless otherwise indicated on Drawings. 
b. Saddles and Crickets: 1/2 inch per foot unless otherwise indicated on Drawings. 

2.6 INSULATION ACCESSORIES 

A. General: Roof insulation accessories recommended by insulation manufacturer for intended use 
and compatibility with other roofing system components. 

B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening roof insulation and cover 
boards to substrate, and acceptable to roofing system manufacturer. 

C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof 
insulation to substrate or to another insulation layer as follows: 
1. Bead-applied, low-rise, one-component or multicomponent urethane adhesive. 

D.  

E. Cover Board: ASTM C1177/C1177M, glass-mat, water-resistant gypsum substrate, or 
ASTM C1278/C1278M, fiber-reinforced gypsum board. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Georgia-Pacific Gypsum LLC. 
b. USG Corporation. 
c. Johns Manville; a Berkshire Hathaway company. 
d. Or Approved Equal. 

2. Thickness: 1/2 inch . 
3. Surface Finish: Factory primed. 

http://www.specagent.com/Lookup?ulid=8994
http://www.specagent.com/Lookup?uid=123457146820
http://www.specagent.com/Lookup?uid=123457146826
http://www.specagent.com/Lookup?uid=123457146827
http://www.specagent.com/Lookup?ulid=5112
http://www.specagent.com/Lookup?uid=123457146878
http://www.specagent.com/Lookup?uid=123457146882
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F. Protection Mat: Woven or nonwoven polypropylene, polyolefin, or polyester fabric; water 
permeable and resistant to UV degradation; type and weight as recommended by roofing system 
manufacturer for application. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance of the Work. 

1. Verify that roof openings and penetrations are in place, curbs are set and braced, and 
roof-drain bodies are securely clamped in place. 

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at 
penetrations and terminations and that nailers match thicknesses of insulation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing system 
installation according to roofing system manufacturer's written instructions. Remove sharp 
projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from spilling or 
migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking 
place or when rain is forecast. 

C. Perform fastener-pullout tests according to roof system manufacturer's written instructions. 

1. Submit test result within 24 hours of performing tests. 

a. Include manufacturer's requirements for any revision to previously submitted 
fastener patterns required to achieve specified wind uplift requirements. 

3.3 INSTALLATION OF ROOFING, GENERAL 

A. Install roofing system according to roofing system manufacturer's written instructions, SPRI's 
Directory of Roof Assemblies assembly requirements, and FM Global Property Loss Prevention 
Data Sheet 1-29. 

B. Complete terminations and base flashings and provide temporary seals to prevent water from 
entering completed sections of roofing system at end of workday or when rain is forecast. 
Remove and discard temporary seals before beginning work on adjoining roofing. 

C. Install roof membrane and auxiliary materials to tie in to existing roofing to maintain 
weathertightness of transition and to not void warranty for existing roofing system. 
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3.4 INSTALLATION OF SUBSTRATE BOARD 

A. Install substrate board with long joints in continuous straight lines, with end joints staggered not 
less than 24 inches in adjacent rows. 

1. Tightly butt substrate boards together. 
2. Cut substrate board to fit tight around penetrations and projections, and to fit tight to 

intersecting sloping roof decks. 
3. Loosely lay substrate board over roof deck. 

3.5 INSTALLATION OF INSULATION 

A. Coordinate installing roofing system components so insulation is not exposed to precipitation or 
left exposed at end of workday. 

B. Comply with roofing system and insulation manufacturer's written instructions for installing 
roof insulation. 

a. . 

C. Installation Over Wood Decking: 

1. Mechanically fasten slip sheet to roof deck using mechanical fasteners specifically 
designed and sized for fastening slip sheet to wood decks. 

a. Fasten slip sheet according to requirements in SPRI's Directory of Roof 
Assemblies for specified Wind Uplift Load Capacity. 

b. Fasten slip sheet to resist specified uplift pressure at corners, perimeter, and field 
of roof. 

2. Install base layer of insulation with end joints staggered not less than 12 inches in 
adjacent rows. 

a. Where installing composite and noncomposite insulation in two or more layers, 
install noncomposite board insulation for bottom layer and intermediate layers, if 
applicable, and install composite board insulation for top layer. 

b. Trim insulation neatly to fit around penetrations and projections, and to fit tight to 
intersecting sloping roof decks. 

c. Make joints between adjacent insulation boards not more than 1/4 inch in width. 
d. At internal roof drains, slope insulation to create a square drain sump with each 

side equal to the diameter of the drain bowl plus 24 inches. 

1) Trim insulation so that water flow is unrestricted. 

e. Fill gaps exceeding 1/4 inch with insulation. 
f. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations. 
g. Mechanically attach base layer of insulation using mechanical fasteners 

specifically designed and sized for fastening specified board-type roof insulation to 
wood decks. 
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1) Fasten insulation according to requirements in SPRI's Directory of Roof 
Assemblies for specified Wind Uplift Load Capacity. 

2) Fasten insulation to resist specified uplift pressure at corners, perimeter, and 
field of roof. 

3. Install upper layers of insulation and tapered insulation with joints of each layer offset not 
less than 12 inches from previous layer of insulation. 
a. Install with long joints continuous and with end joints staggered not less than 12 

inches in adjacent rows. 
b. Trim insulation neatly to fit around penetrations and projections, and to fit tight to 

intersecting sloping roof decks. 
c. Make joints between adjacent insulation boards not more than 1/4 inch in width. 
d. At internal roof drains, slope insulation to create a square drain sump with each 

side equal to the diameter of the drain bowl plus 24 inches. 

1) Trim insulation so that water flow is unrestricted. 

e. Fill gaps exceeding 1/4 inch with insulation. 
f. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations. 
g. Adhere each layer of insulation to substrate using adhesive according SPRI's 

Directory of Roof Assemblies listed roof assembly requirements for specified 
Wind Uplift Load Capacity and FM Global Property Loss Prevention Data 
Sheet 1-29, as follows: 
1) Set each layer of insulation in ribbons of bead-applied insulation adhesive, 

firmly pressing and maintaining insulation in place. 

3.6 INSTALLATION OF COVER BOARDS 

A. Install cover boards over insulation with long joints in continuous straight lines with end joints 
staggered between rows. Offset joints of insulation below a minimum of 6 inches in each 
direction. 

1. Trim cover board neatly to fit around penetrations and projections, and to fit tight to 
intersecting sloping roof decks. 

2. At internal roof drains, conform to slope of drain sump. 

a. Trim cover board so that water flow is unrestricted. 

3. Cut and fit cover board tight to nailers, projections, and penetrations. 
4. Adhere cover board to substrate using adhesive according to SPRI's Directory of Roof 

Assemblies listed roof assembly requirements for specified Wind Uplift Load Capacity 
and FM Global Property Loss Prevention Data Sheet 1-29, as follows: 
a. Set cover board in ribbons of bead-applied insulation adhesive, firmly pressing and 

maintaining insulation in place. 

B. Install slip sheet over cover board and immediately beneath roofing. 
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3.7 INSTALLATION OF SELF-ADHERING ROOF MEMBRANE 

A. Adhere roof membrane over area to receive roofing according to roofing system manufacturer's 
written instructions. 

B. Unroll roof membrane and allow to relax before installing. 

C. Start installation of roofing in presence of roofing system manufacturer's technical personnel. 

D. Accurately align roof membrane, and maintain uniform side and end laps of minimum 
dimensions required by manufacturer. Stagger end laps. 

E. Fold roof membrane to expose half of sheet width's bottom surface. 

1. Remove release liner on exposed half of sheet. 
2. Roll roof membrane over substrate while avoiding wrinkles. 

F. Fold remaining half of roof membrane to expose bottom surface. 

1. Remove release liner on exposed half of sheet. 
2. Roll roof membrane over substrate while avoiding wrinkles. 

G. In addition to adhering, mechanically fasten roof membrane securely at terminations, 
penetrations, and perimeter of roofing. 

H. Apply roof membrane with side laps shingled with slope of roof deck where possible. 

I. Factory-Applied Seam Tape Installation: Clean and prime surface to receive tape. 

1. Firmly roll side and end laps of overlapping roof membrane to ensure a watertight seam 
installation. 

2. Apply lap sealant and seal exposed edges of roofing terminations. 

J. Repair tears, voids, and lapped seams in roof membrane that do not comply with requirements. 

K. Spread sealant or mastic bed over deck-drain flange at roof drains, and securely seal roof 
membrane in place with clamping ring. 

3.8 INSTALLATION OF BASE FLASHING 

A. Install sheet flashings and preformed flashing accessories, and adhere to substrates according to 
roofing system manufacturer's written instructions. 

B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and allow 
to partially dry. Do not apply to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet 
flashing. 
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D. Clean splice areas, apply splicing cement, and firmly roll side and end laps of overlapping 
sheets to ensure a watertight seam installation. Apply lap sealant and seal exposed edges of 
sheet flashing terminations. 

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through 
termination bars. 

3.9 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to inspect substrate conditions, surface 
preparation, roof membrane application, sheet flashings, protection, and drainage components, 
and to furnish reports to Architect. 

B. Perform the following tests: 

1. Flood Testing: Flood test each roofing area for leaks, according to recommendations in 
ASTM D5957, after completing roofing and flashing. Install temporary containment 
assemblies, plug or dam drains, and flood with potable water. 

a. Perform tests before overlying construction is placed. 
b. Flood to an average depth of 2-1/2 inches with a minimum depth of 1 inch and not 

exceeding a depth of 4 inches. Maintain 2 inches of clearance from top of base 
flashing. 

c. Flood each area for 48 hours. 
d. After flood testing, repair leaks, repeat flood tests, and make further repairs until 

roofing and flashing installations are watertight. 

1) Cost of retesting is Contractor's responsibility. 

e. Testing agency shall prepare survey report indicating locations initial leaks, if any, 
and final survey report. 

2. Testing agency shall prepare survey report indicating locations of initial discontinuities, if 
any. 

C. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to inspect 
roofing installation on completion, in presence of Architect, and to prepare inspection report. 

D. Repair or remove and replace components of roofing system where inspections indicate that 
they do not comply with specified requirements. 

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine if 
replaced or additional work complies with specified requirements. 

3.10 PROTECTING AND CLEANING 

A. Protect roofing system from damage and wear during remainder of construction period. When 
remaining construction does not affect or endanger roofing system, inspect roofing system for 
deterioration and damage, describing its nature and extent in a written report, with copies to 
Architect and Owner. 
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B. Correct deficiencies in or remove roofing system that does not comply with requirements, repair 
substrates, and repair or reinstall roofing system to a condition free of damage and deterioration 
at time of Substantial Completion and according to warranty requirements. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

3.11 ROOFING INSTALLER'S WARRANTY 

A. WHEREAS _______________________________ of ___________________________, herein 
called the "Roofing Installer," has performed roofing and associated work ("work") on the 
following project: 

1. Owner: <Insert name of Owner>. 
2. Address: <Insert address>. 
3. Building Name/Type: <Insert information>. 
4. Address: <Insert address>. 
5. Area of Work: <Insert information>. 
6. Acceptance Date: _________________. 
7. Warranty Period: <Insert time>. 
8. Expiration Date: __________________. 

B. AND WHEREAS Roofing Installer has contracted (either directly with Owner or indirectly as a 
subcontractor) to warrant said work against leaks and faulty or defective materials and 
workmanship for designated Warranty Period, 

C. NOW THEREFORE Roofing Installer hereby warrants, subject to terms and conditions herein 
set forth, that during Warranty Period Roofing Installer will, at Roofing Installer's own cost and 
expense, make or cause to be made such repairs to or replacements of said work as are 
necessary to correct faulty and defective work and as are necessary to maintain said work in a 
watertight condition. 

D. This Warranty is made subject to the following terms and conditions: 

1. Specifically excluded from this Warranty are damages to work and other parts of the 
building, and to building contents, caused by: 

a. lightning; 
b. peak gust wind speed exceeding <Insert mph>; 
c. fire; 
d. failure of roofing system substrate, including cracking, settlement, excessive 

deflection, deterioration, and decomposition; 
e. faulty construction of parapet walls, copings, chimneys, skylights, vents, 

equipment supports, and other edge conditions and penetrations of the work; 
f. vapor condensation on bottom of roofing; and 
g. activity on roofing by others, including construction contractors, maintenance 

personnel, other persons, and animals, whether authorized or unauthorized by 
Owner. 
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2. When work has been damaged by any of foregoing causes, Warranty shall be null and 
void until such damage has been repaired by Roofing Installer and until cost and expense 
thereof have been paid by Owner or by another responsible party so designated. 

3. Roofing Installer is responsible for damage to work covered by this Warranty but is not 
liable for consequential damages to building or building contents resulting from leaks or 
faults or defects of work. 

4. During Warranty Period, if Owner allows alteration of work by anyone other than 
Roofing Installer, including cutting, patching, and maintenance in connection with 
penetrations, attachment of other work, and positioning of anything on roof, this 
Warranty shall become null and void on date of said alterations, but only to the extent 
said alterations affect work covered by this Warranty. If Owner engages Roofing Installer 
to perform said alterations, Warranty shall not become null and void unless Roofing 
Installer, before starting said work, shall have notified Owner in writing, showing 
reasonable cause for claim, that said alterations would likely damage or deteriorate work, 
thereby reasonably justifying a limitation or termination of this Warranty. 

5. During Warranty Period, if original use of roof is changed and it becomes used for, but 
was not originally specified for, a promenade, work deck, spray-cooled surface, flooded 
basin, or other use or service more severe than originally specified, this Warranty shall 
become null and void on date of said change, but only to the extent said change affects 
work covered by this Warranty. 

6. Owner shall promptly notify Roofing Installer of observed, known, or suspected leaks, 
defects, or deterioration and shall afford reasonable opportunity for Roofing Installer to 
inspect work and to examine evidence of such leaks, defects, or deterioration. 

7. This Warranty is recognized to be the only warranty of Roofing Installer on said work 
and shall not operate to restrict or cut off Owner from other remedies and resources 
lawfully available to Owner in cases of roofing failure. Specifically, this Warranty shall 
not operate to relieve Roofing Installer of responsibility for performance of original work 
according to requirements of the Contract Documents, regardless of whether Contract 
was a contract directly with Owner or a subcontract with Owner's General Contractor. 

E. IN WITNESS THEREOF, this instrument has been duly executed this ___________ day of 
___________________, ________________. 

1. Authorized Signature: _______________________________________. 
2. Name: ______________________________________. 
3. Title: _______________________________________. 

END OF SECTION 075323 
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SECTION 076200 - SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Manufactured reglets with counterflashing. 
2. Formed roof-drainage sheet metal fabrications. 
3. Formed low-slope roof sheet metal fabrications. 
4. Formed steep-slope roof sheet metal fabrications. 
5. Formed wall sheet metal fabrications. 
6. Formed equipment support flashing. 
7. Formed overhead-piping safety pans. 

B. Related Requirements: 

1. Section 061053 "Miscellaneous Rough Carpentry" for wood nailers, curbs, and blocking. 
2. Section 073113 “Asphalt Shingles” for materials and installation of sheet metal flashing 

and trim integral with roofing. 
3. Section 075323 “Ethylene-Propylene-Diene-Monomer (EPDM) Roofing" for sheet metal 

flashing and trim integral with membrane roofing. 
4. Section 077100 "Roof Specialties" for manufactured copings, roof-edge specialties, roof-

edge drainage systems, reglets, and counterflashings. 
5. Section 077200 "Roof Accessories" for set-on-type curbs, equipment supports, roof 

hatches, vents, and other manufactured roof accessory units. 
6. Section 092400 “Cement Plastering” for materials and installation of sheet metal flashing 

and trim integral to stucco. 

1.3 COORDINATION 

A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of 
penetrations to be flashed, and joints and seams in adjacent materials. 

B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall materials, 
joints, and seams to provide leakproof, secure, and noncorrosive installation. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 
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1. Review construction schedule. Verify availability of materials, Installer's personnel, 
equipment, and facilities needed to make progress and avoid delays. 

2. Review special roof details, roof drainage, roof-penetration flashing, equipment curbs, 
and condition of other construction that affect sheet metal flashing and trim. 

3. Review requirements for insurance and certificates if applicable. 
4. Review sheet metal flashing observation and repair procedures after flashing installation. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each of the following 

1. Underlayment materials. 
2. Elastomeric sealant. 
3. Butyl sealant. 
4. Epoxy seam sealer. 

B. Shop Drawings: For sheet metal flashing and trim. 

1. Include plans, elevations, sections, and attachment details. 
2. Detail fabrication and installation layouts, expansion-joint locations, and keyed details. 

Distinguish between shop- and field-assembled Work. 
3. Include identification of material, thickness, weight, and finish for each item and location 

in Project. 
4. Include details for forming, including profiles, shapes, seams, and dimensions. 
5. Include details for joining, supporting, and securing, including layout and spacing of 

fasteners, cleats, clips, and other attachments. Include pattern of seams. 
6. Include details of termination points and assemblies. 
7. Include details of expansion joints and expansion-joint covers, including showing 

direction of expansion and contraction from fixed points. 
8. Include details of roof-penetration flashing. 
9. Include details of edge conditions, including eaves, ridges, valleys, rakes, crickets, 

flashings, and counterflashings. 
10. Include details of special conditions. 
11. Include details of connections to adjoining work. 
12. Detail formed flashing and trim at scale of not less than 3 inches per 12 inches. 

C. Samples: For each exposed product and for each color and texture specified, 12 inches long by 
actual width. 

D. Samples for Initial Selection: For each type of sheet metal and accessory indicated with factory-
applied finishes. 

E. Samples for Verification: For each type of exposed finish. 

1. Sheet Metal Flashing: 12 inches long by actual width of unit, including finished seam and 
in required profile. Include fasteners, cleats, clips, closures, and other attachments. 

2. Trim, Metal Closures, Expansion Joints, Joint Intersections, and Miscellaneous 
Fabrications: 12 inches long and in required profile. Include fasteners and other exposed 
accessories. 

3. Unit-Type Accessories and Miscellaneous Materials: Full-size Sample. 
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4. Anodized Aluminum Samples: Samples to show full range to be expected for each color 
required. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For fabricator. 

B. Product Certificates: For each type of coping and roof edge flashing that is 
ANSI/SPRI/FM 4435/ES-1 tested and FM Approvals approved. 

C. Product Test Reports: For each product, for tests performed by a qualified testing agency. 

D. Evaluation Reports: For copings and roof edge flashing, from ICC-ES showing compliance with 
ANSI/SPRI/FM 4435/ES-1. 

E. Sample Warranty: For special warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For sheet metal flashing and trim, and its accessories, to include in 
maintenance manuals. 

B. Special warranty. 

1.8 QUALITY ASSURANCE 

A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal flashing 
and trim similar to that required for this Project and whose products have a record of successful 
in-service performance. 

1. For copings and roof edge flashings that are ANSI/SPRI/FM 4435/ES-1 tested and 
FM Approvals approved, shop shall be listed as able to fabricate required details as tested 
and approved. 

B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for fabrication and installation. 

1. Build mockup of typical roof edge eave, including fascia fascia trim apron flashing, 
approximately 10 feet long, including supporting construction cleats, seams, attachments, 
underlayment,  and accessories. 

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Owner specifically approves such deviations in 
writing. 

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Do not store sheet metal flashing and trim materials in contact with other materials that might 
cause staining, denting, or other surface damage. 

1. Store sheet metal flashing and trim materials away from uncured concrete and masonry. 
2. Protect stored sheet metal flashing and trim from contact with water. 

B. Protect strippable protective covering on sheet metal flashing and trim from exposure to 
sunlight and high humidity, except to extent necessary for period of sheet metal flashing and 
trim installation. 

1.10 WARRANTY 

A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal 
flashing and trim that shows evidence of deterioration of factory-applied finishes within 
specified warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested in accordance with 
ASTM D2244. 

b. Chalking in excess of a No. 8 rating when tested in accordance with 
ASTM D4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Sheet metal flashing and trim assemblies, including cleats, anchors, and fasteners, shall 
withstand wind loads, structural movement, thermally induced movement, and exposure to 
weather without failure due to defective manufacture, fabrication, installation, or other defects 
in construction. Completed sheet metal flashing and trim shall not rattle, leak, or loosen, and 
shall remain watertight. 

B. Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing 
Manual: Architectural Metal Flashing, Condensation and Air Leakage Control, and Reroofing" 
and SMACNA's "Architectural Sheet Metal Manual" requirements for dimensions and profiles 
shown unless more stringent requirements are indicated. 

C. SPRI Wind Design Standard: Manufacture and install copings and roof edge flashings tested in 
accordance with ANSI/SPRI/FM 4435/ES-1 and capable of resisting the following design 
pressure: 

1. Design Pressure: As indicated on Drawings. 
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D. FM Approvals Listing: Manufacture and install copings and roof edge flashings that are listed in 
FM Approvals' "RoofNav" and approved for windstorm classification, Class 1-60. Identify 
materials with name of fabricator and design approved by FM Approvals. 

E. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes to prevent buckling, opening of joints, overstressing of components, failure of joint 
sealants, failure of connections, and other detrimental effects. Base calculations on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 

2.2 SHEET METALS 

A. Protect mechanical and other finishes on exposed surfaces from damage by applying strippable, 
temporary protective film before shipping. 

B. Aluminum Sheet: ASTM B209, alloy as standard with manufacturer for finish required, with 
temper as required to suit forming operations and performance required; with smooth, flat 
surface. 

1. Exposed Coil-Coated Finish: 

a. Two-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less 
than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat. 
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

2. Color:  As selected by Architect from manufacturer's full range. 

C. Stainless Steel Sheet: ASTM A240/A240M, Type 304, dead soft, fully annealed; with smooth, 
flat surface. 
1. Finish:  ASTM A480/A480M, No. 4 (polished directional satin). 

a. Surface Preparation: Remove tool and die marks and stretch lines, or blend into 
finish. 

b. Polished Finishes: Grind and polish surfaces to produce uniform finish, free of 
cross scratches. 

1) Run grain of directional finishes with long dimension of each piece. 
2) When polishing is completed, passivate and rinse surfaces. Remove 

embedded foreign matter and leave surfaces chemically clean. 

D. Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet in accordance with 
ASTM A653/A653M, G90 coating designation or aluminum-zinc alloy-coated steel sheet in 
accordance with ASTM A792/A792M, Class AZ50 coating designation, Grade 40; prepainted 
by coil-coating process to comply with ASTM A755/A755M. 
1. Surface: Smooth, flat. 
2. Exposed Coil-Coated Finish: 
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a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less 
than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat. 
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

3. Color:  As selected by Architect from manufacturer's full range. 
4. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or 

polyester backer finish, consisting of prime coat and wash coat with minimum total dry 
film thickness of 0.5 mil. 

2.3 UNDERLAYMENT MATERIALS 

A. Felt: ASTM D226/D226M, Type II (No. 30), asphalt-saturated organic felt; nonperforated. 

B. Self-Adhering, High-Temperature Sheet Underlayment: Minimum 30 mils thick, consisting of a 
slip-resistant polyethylene- or polypropylene-film top surface laminated to a layer of butyl- or 
SBS-modified asphalt adhesive, with release-paper backing; specifically designed to withstand 
high metal temperatures beneath metal roofing. Provide primer in accordance with 
underlayment manufacturer's written instructions. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Carlisle WIP Products; a brand of Carlisle Construction Materials. 
b. Henry Company. 
c. Owens Corning. 
d. Or Approved Equal. 

2. Source Limitations: Obtain underlayment from single source from single manufacturer. 
3. Low-Temperature Flexibility: ASTM D1970/D1970M; passes after testing at minus 20 

deg F or lower. 

C. Slip Sheet: Rosin-sized building paper, 3 lb/100 sq. ft. minimum. 

2.4 MISCELLANEOUS MATERIALS 

A. Provide materials and types of fasteners, solder, protective coatings, sealants, and other 
miscellaneous items as required for complete sheet metal flashing and trim installation and as 
recommended by manufacturer of primary sheet metal or manufactured item unless otherwise 
indicated. 

B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and 
bolts, and other suitable fasteners designed to withstand design loads and recommended by 
manufacturer of primary sheet metal or manufactured item. 

1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or 
factory-applied coating. Provide metal-backed EPDM or PVC sealing washers 
under heads of exposed fasteners bearing on weather side of metal. 

http://www.specagent.com/Lookup?ulid=5139
http://www.specagent.com/Lookup?uid=123457148849
http://www.specagent.com/Lookup?uid=123457148851
http://www.specagent.com/Lookup?uid=123457148852
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b. Blind Fasteners: High-strength aluminum or stainless steel rivets suitable for metal 
being fastened. 

c. Spikes and Ferrules: Same material as gutter; with spike with ferrule matching 
internal gutter width. 

2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel. 
3. Fasteners for Stainless Steel Sheet: Series 300 stainless steel. 
4. Fasteners for Zinc-Coated (Galvanized) or Aluminum-Zinc Alloy-Coated Steel Sheet: 

Series 300 stainless steel or hot-dip galvanized steel in accordance with 
ASTM A153/A153M or ASTM F2329. 

C. Solder: 
1. For Stainless Steel: ASTM B32, Grade Sn60, with acid flux of type recommended by 

stainless steel sheet manufacturer. 
2. For Zinc-Tin Alloy-Coated Copper: ASTM B32, 100 percent tin, with maximum lead 

content of 0.2 percent, as recommended by sheet metal manufacturer. 
3. For Zinc-Coated (Galvanized) Steel: ASTM B32, Grade Sn50, 50 percent tin and 50 

percent lead or Grade Sn60, 60 percent tin and 40 percent lead. 

D. Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape 
with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 
inch wide and 1/8 inch thick. 

E. Elastomeric Sealant: ASTM C920, elastomeric silicone polymer sealant; of type, grade, class, 
and use classifications required to seal joints in sheet metal flashing and trim and remain 
watertight. 

F. Epoxy Seam Sealer: Two-part, noncorrosive, aluminum seam-cementing compound, 
recommended by aluminum manufacturer for exterior nonmoving joints, including riveted 
joints. 

G. Bituminous Coating: Cold-applied asphalt emulsion in accordance with 
ASTM D1187/D1187M. 

H. Asphalt Roofing Cement: ASTM D4586, asbestos free, of consistency required for application. 

I. Reglets: Units of type, material, and profile required, formed to provide secure interlocking of 
separate reglet and counterflashing pieces, and compatible with flashing indicated with factory-
mitered and -welded corners and junctions and with interlocking counterflashing on exterior 
face, of same metal as reglet. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Fry Reglet Corporation. 
b. Hohmann & Barnard, Inc. 
c. OMG, Inc. 
d. Or Approved Equal. 

2. Source Limitations: Obtain reglets from single source from single manufacturer. 
3. Material: Stainless steel, 0.0188 inch thick. 

http://www.specagent.com/Lookup?ulid=5151
http://www.specagent.com/Lookup?uid=123457148835
http://www.specagent.com/Lookup?uid=123457148832
http://www.specagent.com/Lookup?uid=123457148837
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4. Surface-Mounted Type: Provide with slotted holes for fastening to substrate, with 
neoprene or other suitable weatherproofing washers, and with channel for sealant at top 
edge. 

5. Stucco Type: Provide with upturned fastening flange and extension leg of length to match 
thickness of applied finish materials. 

6. Masonry Type: Provide with offset top flange for embedment in masonry mortar joint. 
7. Accessories: 

a. Flexible-Flashing Retainer: Provide resilient plastic or rubber accessory to secure 
flexible flashing in reglet where clearance does not permit use of standard metal 
counterflashing or where Drawings show reglet without metal counterflashing. 

b. Counterflashing Wind-Restraint Clips: Provide clips to be installed before 
counterflashing to prevent wind uplift of counterflashing's lower edge. 

8. Finish:  With manufacturer's standard color coating. 

2.5 FABRICATION, GENERAL 

A. Custom fabricate sheet metal flashing and trim to comply with details indicated and 
recommendations in cited sheet metal standard that apply to design, dimensions, geometry, 
metal thickness, and other characteristics of item required. 

1. Fabricate sheet metal flashing and trim in shop to greatest extent possible. 
2. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with 

performance requirements, but not less than that specified for each application and metal. 
3. Verify shapes and dimensions of surfaces to be covered and obtain field measurements 

for accurate fit before shop fabrication. 
4. Form sheet metal flashing and trim to fit substrates without excessive oil-canning, 

buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded 
back to form hems. 

5. Conceal fasteners and expansion provisions where possible. Do not use exposed fasteners 
on faces exposed to view. 

B. Fabrication Tolerances: 

1. Fabricate sheet metal flashing and trim that is capable of installation to a tolerance of 1/4 
inch in 20 feet on slope and location lines indicated on Drawings and within 1/8-inch 
offset of adjoining faces and of alignment of matching profiles. 

2. Fabricate sheet metal flashing and trim that is capable of installation to tolerances 
specified. 

C. Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim. 

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled 
with butyl sealant concealed within joints. 

2. Use lapped expansion joints only where indicated on Drawings. 

D. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal in 
accordance with cited sheet metal standard to provide for proper installation of elastomeric 
sealant. 
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E. Fabricate cleats and attachment devices from same material as accessory being anchored or 
from compatible, noncorrosive metal. 

F. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal standard 
for application, but not less than thickness of metal being secured. 

G. Seams: 
1. Fabricate nonmoving seams with flat-lock seams. Form seams and seal with elastomeric 

sealant unless otherwise recommended by sealant manufacturer for intended use. Rivet 
joints where necessary for strength. 

H. Do not use graphite pencils to mark metal surfaces. 

2.6 ROOF-DRAINAGE SHEET METAL FABRICATIONS 

A. Hanging Gutters: 

1. Fabricate to cross section required, complete with end pieces, outlet tubes, and other 
accessories as required. 

2. Fabricate in minimum 96-inch-long sections. 
3. Furnish flat-stock gutter brackets and flat-stock gutter spacers and straps fabricated from 

same metal as gutters, of size recommended by cited sheet metal standard, but with 
thickness not less than twice the gutter thickness. 

4. Fabricate expansion joints, expansion-joint covers, gutter bead reinforcing bars, and 
gutter accessories from same metal as gutters. 

5. Gutter Profile: Style A in accordance with cited sheet metal standard. 
6. Expansion Joints:  Butt type with cover plate. 
7. Accessories:  Valley baffles. 

8. Gutters with Girth 16 to 20 Inches: Fabricate from the following materials: 
a. Aluminum: 0.040 inch thick. 

B. Downspouts: Fabricate rectangular downspouts to dimensions indicated on Drawings, complete 
with mitered elbows. Furnish with metal hangers from same material as downspouts and 
anchors. Shop fabricate elbows. 
1. Manufactured Hanger Style: Fig. 1-34A in accordance with SMACNA's "Architectural 

Sheet Metal Manual." 
2. Fabricate from the following materials: 

a.  
b. Aluminum: 0.024 inch thick. 

C. Conductor Heads: Fabricate conductor heads with flanged back and stiffened top edge and of 
dimensions and shape required, complete with outlet tubes, exterior flange trim, and built-in 
overflows. Fabricate from the following materials: 
1. Aluminum: 0.032 inch thick. 

D. Splash Pans: Fabricate to dimensions and shape required and from the following materials: 
1. Aluminum: 0.040 inch thick. 
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2.7 LOW-SLOPE ROOF SHEET METAL FABRICATIONS 

A. Roof Edge Flashing (Gravel Stop) and Fascia Cap: Fabricate in minimum 96-inch-long, but not 
exceeding 12-foot-long sections. Furnish with 6-inch-wide, joint cover plates. Shop fabricate 
interior and exterior corners. 

1. Joint Style:  Butted with expansion space and 6-inch-wide, concealed backup plate. 
2. Fabricate with scuppers spaced 10 feet apart, to dimensions required with 4-inch-wide 

flanges and base extending 4 inches beyond cant or tapered strip into field of roof. Fasten 
gravel guard angles to base of scupper. 

3. Fabricate from the following materials: 
a. Aluminum: 0.050 inch thick. 

B. Copings: Fabricate in minimum 96-inch-long, but not exceeding 12-foot-long, sections. 
Fabricate joint plates of same thickness as copings. Furnish with continuous cleats to support 
edge of external leg and drill elongated holes for fasteners on interior leg. Miter corners, fasten 
and seal watertight. Shop fabricate interior and exterior corners. 

1. Coping Profile: Fig. 3-4A in accordance with SMACNA's "Architectural Sheet Metal 
Manual." 

2. Joint Style: Butted with expansion space and 6-inch-wide, concealed backup plate. 
3. Fabricate from the following materials: 

a. Aluminum: 0.050 inch thick. 

C. Roof-to-Roof Edge-Flashing (Gravel-Stop) and Fascia-Cap Transition Expansion-Joint Cover: 
Shop fabricate interior and exterior corners.  Fabricate from the following materials: 
1. Aluminum: 0.050 inch thick. 

D. Base Flashing: Shop fabricate interior and exterior corners.  Fabricate from the following 
materials: 
1. Aluminum: 0.040 inch thick. 
2. Stainless Steel: 0.0188 inch thick. 

E. Counterflashing: Shop fabricate interior and exterior corners.  Fabricate from the following 
materials: 
1. Aluminum: 0.032 inch thick. 
2. Stainless Steel: 0.0188 inch thick. 

F. Flashing Receivers: Fabricate from the following materials: 
1. Aluminum: 0.032 inch thick. 
2. Stainless Steel: 0.0156 inch thick. 

G. Roof-Penetration Flashing: Fabricate from the following materials: 
1. Stainless Steel: 0.0188 inch thick. 

2.8 STEEP-SLOPE ROOF SHEET METAL FABRICATIONS 

A. Apron, Step, Cricket, and Backer Flashing: Fabricate from the following materials: 
1. Aluminum: 0.032 inch thick. 
2. Stainless Steel: 0.0156 inch thick. 
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B. Valley Flashing: Fabricate from the following materials: 
1. Stainless Steel: 0.0188 inch thick. 

C. Drip Edges: Fabricate from the following materials: 

1.  
2. Aluminum: 0.032 inch thick. 
3. Stainless Steel: 0.0156 inch thick. 

D. Eave, Rake Flashing: Fabricate from the following materials: 
1. Aluminum: 0.032 inch thick. 
2. Stainless Steel: 0.0156 inch thick. 

E. Counterflashing: Shop fabricate interior and exterior corners.  Fabricate from the following 
materials: 
1. Aluminum: 0.032 inch thick. 
2. Stainless Steel: 0.0188 inch thick. 

F. Flashing Receivers: Fabricate from the following materials: 
1. Aluminum: 0.032 inch thick. 
2. Stainless Steel: 0.0156 inch thick. 

G. Roof-Penetration Flashing: Fabricate from the following materials: 
1. Stainless Steel: 0.0188 inch thick. 

2.9 WALL SHEET METAL FABRICATIONS 

A. Opening Flashings in Frame Construction: Fabricate head, sill, jamb, and similar flashings to 
extend 4 inches beyond wall openings. Form head and sill flashing with 2-inch-high, end dams. 
Fabricate from the following materials: 
1. Aluminum: 0.032 inch thick. 
2. Stainless Steel: 0.0156 inch thick. 

2.10 MISCELLANEOUS SHEET METAL FABRICATIONS 

A. Equipment Support Flashing: Fabricate from the following materials: 

1.  
2. Stainless Steel: 0.0188 inch thick. 
3. Galvanized Steel: 0.028 inch thick. 

B. Overhead-Piping Safety Pans: Fabricate from the following materials: 
1. Stainless Steel: 0.0250 inch thick. 
2.  
3. Galvanized Steel: 0.040 inch thick. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with installer present, for compliance with 
requirements for installation tolerances, substrate, and other conditions affecting performance of 
the Work. 

1. Verify compliance with requirements for installation tolerances of substrates. 
2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely 

anchored. 
3. Verify that air- or water-resistant barriers have been installed over sheathing or backing 

substrate to prevent air infiltration or water penetration. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION OF UNDERLAYMENT 

A. Felt Underlayment: Install felt underlayment, wrinkle free, using adhesive to minimize use of 
mechanical fasteners under sheet metal flashing and trim. 

1. Install in shingle fashion to shed water. 
2. Lap joints not less than 2 inches. 

B. Self-Adhering, High-Temperature Sheet Underlayment: 

1. Install self-adhering, high-temperature sheet underlayment; wrinkle free. 
2. Prime substrate if recommended by underlayment manufacturer. 
3. Comply with temperature restrictions of underlayment manufacturer for installation; use 

primer for installing underlayment at low temperatures. 
4. Apply in shingle fashion to shed water, with end laps of not less than 6 inches staggered 

24 inches between courses. 
5. Overlap side edges not less than 3-1/2 inches. Roll laps and edges with roller. 
6. Roll laps and edges with roller. 
7. Cover underlayment within 14 days. 

C. Install slip sheet, wrinkle free, over underlayment before installing sheet metal flashing and 
trim. 

1. Install in shingle fashion to shed water. 
2. Lapp joints not less than 4 inches. 

3.3 INSTALLATION, GENERAL 

A. Install sheet metal flashing and trim to comply with details indicated and recommendations of 
cited sheet metal standard that apply to installation characteristics required unless otherwise 
indicated on Drawings. 
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1. Install fasteners, solder, protective coatings, separators, sealants, and other miscellaneous 
items as required to complete sheet metal flashing and trim system. 

2. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, neat 
seams with minimum exposure of solder and sealant. 

3. Anchor sheet metal flashing and trim and other components of the Work securely in 
place, with provisions for thermal and structural movement. 

4. Install sheet metal flashing and trim to fit substrates and to result in watertight 
performance. 

5. Install continuous cleats with fasteners spaced not more than 12 inches o.c. 
6. Space individual cleats not more than 12 inches apart. Attach each cleat with at least two 

fasteners. Bend tabs over fasteners. 
7. Install exposed sheet metal flashing and trim with limited oil-canning, and free of 

buckling and tool marks. 
8. Do not field cut sheet metal flashing and trim by torch. 
9. Do not use graphite pencils to mark metal surfaces. 

B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts pressure-
treated wood or other corrosive substrates, protect against galvanic action or corrosion by 
painting contact surfaces with bituminous coating or by other permanent separation as 
recommended by sheet metal manufacturer or cited sheet metal standard. 

1. Coat concealed side of uncoated-aluminum and stainless steel sheet metal flashing and 
trim with bituminous coating where flashing and trim contact wood, ferrous metal, or 
cementitious construction. 

2. Underlayment: Where installing sheet metal flashing and trim directly on cementitious or 
wood substrates, install underlayment and cover with slip sheet. 

C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. 

1. Space movement joints at maximum of 10 feet with no joints within 24 inches of corner 
or intersection. 

2. Form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled 
with sealant concealed within joints. 

3. Use lapped expansion joints only where indicated on Drawings. 

D. Fasteners: Use fastener sizes that penetrate substrate not less than recommended by fastener 
manufacturer to achieve maximum pull-out resistance. 

E. Conceal fasteners and expansion provisions where possible in exposed work and locate to 
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight 
installation. 

F. Seal joints as required for watertight construction. 

1. Use sealant-filled joints unless otherwise indicated. 

a. Embed hooked flanges of joint members not less than 1 inch into sealant. 
b. Form joints to completely conceal sealant. 
c. When ambient temperature at time of installation is between 40 and 70 deg F, set 

joint members for 50 percent movement each way. 
d. Adjust setting proportionately for installation at higher ambient temperatures. 
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1) Do not install sealant-type joints at temperatures below 40 deg F. 

2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint 
Sealants." 

G. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. 

1. Pretin edges of sheets with solder to width of 1-1/2 inches; however, reduce pretinning 
where pretinned surface would show in completed Work. 

2. Do not solder metallic-coated steel and aluminum sheet. 
3. Do not pretin zinc-tin alloy-coated copper. 
4. Do not use torches for soldering. 
5. Heat surfaces to receive solder, and flow solder into joint. 

a. Fill joint completely. 
b. Completely remove flux and spatter from exposed surfaces. 

6. Stainless Steel Soldering: 

a. Tin edges of uncoated sheets, using solder for stainless steel and acid flux. 
b. Promptly remove acid-flux residue from metal after tinning and soldering. 
c. Comply with solder manufacturer's recommended methods for cleaning and 

neutralization. 

H. Rivets: Rivet joints in uncoated aluminum where necessary for strength. 

3.4 INSTALLATION OF ROOF-DRAINAGE SYSTEM 

A. Install sheet metal roof-drainage items to produce complete roof-drainage system in accordance 
with cited sheet metal standard unless otherwise indicated. Coordinate installation of roof 
perimeter flashing with installation of roof-drainage system. 

B. Hanging Gutters: 

1. Join sections with riveted and soldered joints or joints sealed with sealant. 
2. Provide for thermal expansion. 
3. Attach gutters at eave or fascia to firmly anchor them in position. 
4. Provide end closures and seal watertight with sealant. 
5. Slope to downspouts. 
6. Fasten gutter spacers to front and back of gutter. 
7. Anchor and loosely lock back edge of gutter to continuous eave or apron flashing. 
8. Anchor gutter with gutter brackets spaced not more than 36 inches apart to roof deck 

unless otherwise indicated, and loosely lock to front gutter bead. 
9. Install gutter with expansion joints at locations indicated on Drawings, but not exceeding, 

50 feet apart. Install expansion-joint caps. 

C. Downspouts: 

1. Join sections with 1-1/2-inch telescoping joints. 
2. Provide hangers with fasteners designed to hold downspouts securely to walls. 
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3. Locate hangers at top and bottom and at approximately 60 inches o.c. 
4. Provide elbows at base of downspout to direct water away from building. 
5. Connect downspouts to underground drainage system. 

D. Splash Pans: 

1. Install where downspouts discharge on low-slope roofs. 
2. Set in asphalt roofing cement or elastomeric sealant compatible with the substrate. 

E. Conductor Heads: Anchor securely to wall, with elevation of conductor head rim at minimum of 
1 inch below scupper discharge. 

F. Expansion-Joint Covers: Install expansion-joint covers at locations and of configuration 
indicated on Drawings. Lap joints minimum of 4 inches in direction of water flow. 

3.5 INSTALLATION OF ROOF FLASHINGS 

A. Install sheet metal flashing and trim to comply with performance requirements, sheet metal 
manufacturer's written installation instructions, and cited sheet metal standard. 

1. Provide concealed fasteners where possible, and set units true to line, levels, and slopes. 
2. Install work with laps, joints, and seams that are permanently watertight and weather 

resistant. 

B. Roof Edge Flashing: 

1. Install roof edge flashings in accordance with ANSI/SPRI/FM 4435/ES-1. 
2. Anchor to resist uplift and outward forces in accordance with recommendations in cited 

sheet metal standard unless otherwise indicated. Interlock bottom edge of roof edge 
flashing with continuous cleat anchored to substrate at staggered 3-inch centers. 

C. Copings: 

1. Install roof edge flashings in accordance with ANSI/SPRI/FM 4435/ES-1. 
2. Anchor to resist uplift and outward forces in accordance with recommendations in cited 

sheet metal standard unless otherwise indicated. 

a. Interlock exterior bottom edge of coping with continuous cleat anchored to 
substrate at 16-inch centers. 

b. Anchor interior leg of coping with washers and screw fasteners through slotted 
holes at 24-inch centers. 

D. Pipe or Post Counterflashing: Install counterflashing umbrella with close-fitting collar with top 
edge flared for elastomeric sealant, extending minimum of 4 inches over base flashing. Install 
stainless steel draw band and tighten. 

E. Counterflashing: Coordinate installation of counterflashing with installation of base flashing. 

1. Insert counterflashing in reglets or receivers and fit tightly to base flashing. 
2. Extend counterflashing 4 inches over base flashing. 
3. Lap counterflashing joints minimum of 4 inches. 
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4. Secure in waterproof manner by means of snap-in installation and sealant or lead wedges 
and sealant unless otherwise indicated. 

F. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation 
of roofing and other items penetrating roof. Seal with elastomeric sealant and clamp flashing to 
pipes that penetrate roof. 

3.6 INSTALLATION OF WALL FLASHINGS 

A. Install sheet metal wall flashing to intercept and exclude penetrating moisture in accordance 
with cited sheet metal standard unless otherwise indicated. Coordinate installation of wall 
flashing with installation of wall-opening components such as windows, doors, and louvers. 

B. Opening Flashings in Frame Construction: Install continuous head, sill, jamb, and similar 
flashings to extend 4 inches beyond wall openings. 

3.7 INSTALLATION OF MISCELLANEOUS FLASHING 

A. Equipment Support Flashing: 

1. Coordinate installation of equipment support flashing with installation of roofing and 
equipment. 

2. Weld or seal flashing with elastomeric sealant to equipment support member. 

B. Overhead-Piping Safety Pans: 

1. Suspend pans from structure above, independent of other overhead items such as 
equipment, piping, and conduit, unless otherwise indicated on Drawings. 

2. Pipe and install drain line to plumbing waste or drainage system. 

3.8 INSTALLATION TOLERANCES 

A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance 
of 1/4 inch in 20 feet on slope and location lines indicated on Drawings and within 1/8-inch 
offset of adjoining faces and of alignment of matching profiles. 

3.9 CLEANING 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 

B. Clean and neutralize flux materials. Clean off excess solder. 

C. Clean off excess sealants. 
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3.10 PROTECTION 

A. Remove temporary protective coverings and strippable films as sheet metal flashing and trim 
are installed unless otherwise indicated in manufacturer's written installation instructions. 

B. On completion of sheet metal flashing and trim installation, remove unused materials and clean 
finished surfaces as recommended in writing by sheet metal flashing and trim manufacturer. 

C. Maintain sheet metal flashing and trim in clean condition during construction. 

D. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures, as determined by 
Architect. 

END OF SECTION 076200 
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SECTION 077100 - ROOF SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Copings. 
2. Roof-edge specialties. 
3. Roof-edge drainage systems. 
4. Reglets and counterflashings. 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for downspout guards and downspout boots. 
2. Section 061053 "Miscellaneous Rough Carpentry" for wood nailers, curbs, and blocking. 
3. Section 076200 "Sheet Metal Flashing and Trim" for custom- and site-fabricated sheet 

metal flashing and trim. 
4. Section 077200 "Roof Accessories" for set-on-type curbs, equipment supports, roof 

hatches, vents, and other manufactured roof accessory units. 
5. Section 079200 "Joint Sealants" for field-applied sealants between roof specialties and 

adjacent materials. 

C. Preinstallation Conference: Conduct conference at Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, roofing-system testing and 
inspecting agency representative, roofing Installer, roofing-system manufacturer's 
representative, Installer, structural-support Installer, and installers whose work interfaces 
with or affects roof specialties, including installers of roofing materials and accessories. 

2. Examine substrate conditions for compliance with requirements, including flatness and 
attachment to structural members. 

3. Review special roof details, roof drainage, and condition of other construction that will 
affect roof specialties. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes. 
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B. Sustainable Design Submittals: 

C. Shop Drawings: For roof specialties. 

1. Include plans, elevations, expansion-joint locations, keyed details, and attachments to 
other work. Distinguish between plant- and field-assembled work. 

2. Include details for expansion and contraction; locations of expansion joints, including 
direction of expansion and contraction. 

3. Indicate profile and pattern of seams and layout of fasteners, cleats, clips, and other 
attachments. 

4. Detail termination points and assemblies, including fixed points. 
5. Include details of special conditions. 

D. Samples: For each type of roof specialty and for each color and texture specified. 

E. Samples for Initial Selection: For each type of roof specialty indicated with factory-applied 
color finishes. 

F. Samples for Verification: 

1. Include Samples of each type of roof specialty to verify finish and color selection, in 
manufacturer's standard sizes. 

2. Include copings roof-edge specialties roof-edge drainage systems reglets and 
counterflashings made from 12-inch lengths of full-size components in specified 
material, and including fasteners, cover joints, accessories, and attachments. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer. 

B. Product Certificates: For each type of roof specialty. 

C. Product Test Reports: For copings and roof-edge flashings, for tests performed by a qualified 
testing agency. 

D. Sample Warranty: For manufacturer's special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roofing specialties to include in maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer offering products meeting requirements 
that are FM Approvals listed for specified class and SPRI ES-1 tested to specified design 
pressure. 



OAKLYN SENIOR CITIZENS CENTER 

ROOF SPECIALTIES 077100 - 3 
 

B. Source Limitations: Obtain roof specialties approved by manufacturer providing roofing-system 
warranty specified in Section 073113 Asphalt Shingles and Section 075323 Ethylene-
Propylene-Diene-Monomer (EPDM) Roofing. 

C. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and set quality standards for fabrication and installation. 

1. Build mockup of typical roof edge as shown on Drawings. 
2. Build mockup of typical roof edge as part of Integrated Exterior Mockup specified in 

Section 014000 "Quality Requirements" 
3. Build mockup of typical roof edge, including fascia gutter and downspout, approximately 

10 feet long, including supporting construction, seams, attachments, underlayment, and 
accessories. 

4. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

5. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Do not store roof specialties in contact with other materials that might cause staining, denting, 
or other surface damage. Store roof specialties away from uncured concrete and masonry. 

B. Protect strippable protective covering on roof specialties from exposure to sunlight and high 
humidity, except to extent necessary for the period of roof-specialty installation. 

1.8 FIELD CONDITIONS 

A. Field Measurements: Verify profiles and tolerances of roof-specialty substrates by field 
measurements before fabrication, and indicate measurements on Shop Drawings. 

B. Coordination: Coordinate roof specialties with flashing, trim, and construction of parapets, roof 
deck, roof and wall panels, and other adjoining work to provide a leakproof, secure, and 
noncorrosive installation. 

1.9 WARRANTY 

A. Roofing-System Warranty: Roof specialties are included in warranty provisions in Section 
073113 Asphalt Shingles and Section 075323 Ethylene-Propylene-Diene-Monomer (EPDM) 
Roofing "." 

B. Special Warranty on Painted Finishes: Manufacturer agrees to repair finish or replace roof 
specialties that show evidence of deterioration of factory-applied finishes within specified 
warranty period. 

1. Fluoropolymer Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested according to ASTM D2244. 
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b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Roof specialties shall withstand exposure to weather and resist thermally 
induced movement without failure, rattling, leaking, or fastener disengagement due to defective 
manufacture, fabrication, installation, or other defects in construction. 

B. FM Approvals' Listing: Manufacture and install copings roof-edge specialties that are listed in 
FM Approvals' "RoofNav" and approved for windstorm classification, Class 1-60. Identify 
materials with FM Approvals' markings. 

C. SPRI Wind Design Standard: Manufacture and install copings roof-edge specialties tested 
according to SPRI ES-1 and capable of resisting the following design pressures: 

1. Design Pressure: As indicated on Drawings. 

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes to prevent buckling, opening of joints, hole elongation, overstressing of components, 
failure of joint sealants, failure of connections, and other detrimental effects. Provide clips that 
resist rotation and avoid shear stress as a result of thermal movements. Base calculations on 
surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range): 120 deg F, ambient; 180 deg F, material surfaces. 

2.2 COPINGS 

A. Metal Copings: Manufactured coping system consisting of metal coping cap in section lengths 
not exceeding 12 feet, concealed anchorage; with corner units, end cap units, and concealed 
splice plates with finish matching coping caps. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Metal-Era, Inc. 
b. OMG, Inc. 
c. PAC-CLAD; Petersen Aluminum Corporation; a Carlisle company. 
d. Or Approved Equal. 

2. Formed Aluminum Sheet Coping Caps: Aluminum sheet, 0.050 inch thick. 

a. Surface: Smooth, flat finish. 
b. Finish:  Two-coat fluoropolymer. 
c. Color:  As selected by Architect from manufacturer's full range. 

http://www.specagent.com/Lookup?ulid=9172
http://www.specagent.com/Lookup?uid=123457148867
http://www.specagent.com/Lookup?uid=123457148865
http://www.specagent.com/Lookup?uid=123457148870
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3. Corners: Factory mitered and mechanically clinched and sealed watertight. 
4. Coping-Cap Attachment Method: Snap-on or face leg hooked to continuous cleat with 

back leg fastener exposed, fabricated from coping-cap material. 

a. Snap-on Coping Anchor Plates: Concealed, galvanized-steel sheet, 12 inches wide, 
with integral cleats. 

b. Face-Leg Cleats: Concealed, continuous galvanized-steel sheet. 

2.3 ROOF-EDGE SPECIALTIES 

A. Canted Roof-Edge Fascia and Gravel Stop: Manufactured, two-piece, roof-edge fascia 
consisting of snap-on metal fascia cover in section lengths not exceeding 12 feet and a 
continuous formed galvanized-steel sheet cant, 0.028 inch thick, minimum, with extended 
vertical leg terminating in a drip-edge cleat. Provide matching corner units. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. ATAS International, Inc. 
b. Metal-Era, Inc. 
c. OMG, Inc. 
d. Or Approved Equal. 

2. Formed Aluminum Sheet Fascia Covers: Aluminum sheet, 0.050 inch thick. 

a. Surface: Smooth, flat finish. 
b. Finish:  Two-coat fluoropolymer.  
c. Color:  As selected by Architect from manufacturer's full range. 

3. Corners: Factory mitered and mechanically clinched and sealed watertight. 
4. Splice Plates: Concealed, of same material, finish, and shape as fascia cover. 
5. Fascia Accessories:  Spillout scuppers Downspout scuppers with integral conductor head 

and downspout adapters. 

B. Roof-Edge Fascia: Manufactured, two-piece, roof-edge fascia consisting of snap-on metal fascia 
cover in section lengths not exceeding 12 feet and a continuous metal receiver with integral 
drip-edge cleat to engage fascia cover and secure single-ply roof membrane. Provide matching 
corner units. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ATAS International, Inc. 
b. Metal-Era, Inc. 
c. OMG, Inc. 
d. Or Approved Equal. 

2. Formed Aluminum Sheet Fascia Covers: Aluminum sheet, 0.050 inch thick. 

a. Surface: Smooth, flat finish. 
b. Finish:  Two-coat fluoropolymer. 

http://www.specagent.com/LookUp/?ulid=9173&mf=04&src=wd
http://www.specagent.com/Lookup?ulid=9174
http://www.specagent.com/Lookup?uid=123457208510
http://www.specagent.com/Lookup?uid=123457148886
http://www.specagent.com/Lookup?uid=123457148885
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c. Color:  As selected by Architect from manufacturer's full range. 

3. Corners: Factory mitered and mechanically clinched and sealed watertight. 
4. Splice Plates: Concealed, of same material, finish, and shape as fascia cover. 
5. Receiver:  Manufacturer's standard material and thickness. 
6. Fascia Accessories:  Spillout scuppers Downspout scuppers with integral conductor head 

and downspout adapters. 

2.4 ROOF-EDGE DRAINAGE SYSTEMS 

A.  Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. ATAS International, Inc. 
2. Metal-Era, Inc. 
3. OMG, Inc. 
4. Or Approved Equal. 

B. Gutters: Manufactured in uniform section lengths not exceeding 12 feet, with matching corner 
units, ends, outlet tubes, and other accessories. Elevate back edge at least 1 inch above front 
edge. Furnish flat-stock gutter straps, gutter brackets, expansion joints, and expansion-joint 
covers fabricated from same metal as gutters. 
1. Aluminum Sheet:  0.040 inch thick. 
2. Gutter Profile: Style A according to SMACNA's "Architectural Sheet Metal Manual." 
3. Corners: Factory mitered and mechanically clinched and sealed watertight. 
4. Gutter Supports:  Manufacturer's standard supports as selected by Architect with finish 

matching the gutters. 

C. Downspouts:  Plain rectangular complete with mitered elbows, manufactured from the 
following exposed metal. Furnish with metal hangers, from same material as downspouts, and 
anchors. 
1. Formed Aluminum:  0.040 inch thick. 

D. Conductor Heads: Manufactured conductor heads, each with flanged back and stiffened top 
edge, and of dimensions and shape indicated, complete with outlet tube that nests into upper end 
of downspout, exterior flange trim,. 
1. Formed Aluminum: 0.032 inch thick. 

E. Splash Pans: Fabricate from the following exposed metal: 
1. Formed Aluminum: 0.040 inch thick. 

F. Aluminum Finish:  Two-coat fluoropolymer. 

1. Color:  As selected by Architect from manufacturer's full range. 

2.5 REGLETS AND COUNTERFLASHINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

http://www.specagent.com/Lookup?ulid=9177
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1. Fry Reglet Corporation. 
2. Metal-Era, Inc. 
3. OMG, Inc. 
4. Or Approved Equal. 

B. Reglets: Manufactured units formed to provide secure interlocking of separate reglet and 
counterflashing pieces, from the following exposed metal: 
1. Formed Aluminum:  0.050 inch thick. 
2. Stainless Steel: 0.0188 inch thick. 
3. Corners: Factory mitered and mechanically clinched and sealed watertight. 
4. Surface-Mounted Type: Provide reglets with slotted holes for fastening to substrate, with 

neoprene or other suitable weatherproofing washers, and with channel for sealant at top 
edge. 

5. Stucco Type, Embedded: Provide reglets with upturned fastening flange and extension 
leg of length to match thickness of applied finish materials. 

6. Masonry Type, Embedded: Provide reglets with offset top flange for embedment in 
masonry mortar joint. 

C. Counterflashings: Manufactured units of heights to overlap top edges of base flashings by 4 
inches and in lengths not exceeding 12 feet designed to snap into reglets or through-wall-
flashing receiver and compress against base flashings with joints lapped, from the following 
exposed metal: 
1. Formed Aluminum:  0.032 inch thick. 
2. Stainless Steel: 0.0188 inch thick. 

D. Accessories: 

1. Flexible-Flashing Retainer: Provide resilient plastic or rubber accessory to secure flexible 
flashing in reglet where clearance does not permit use of standard metal counterflashing 
or where reglet is provided separate from metal counterflashing. 

2. Counterflashing Wind-Restraint Clips: Provide clips to be installed before 
counterflashing to prevent wind uplift of counterflashing lower edge. 

E. Aluminum Finish:  Two-coat fluoropolymer. 

1. Color:  As selected by Architect from manufacturer's full range. 

F. Stainless Steel Finish:  ASTM A480/A480M No. 4 (bright, polished directional satin). 

2.6 MATERIALS 

A. Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, G90 coating designation. 

B. Aluminum Sheet: ASTM B209, alloy as standard with manufacturer for finish required, with 
temper to suit forming operations and performance required. 

C. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304. 

http://www.specagent.com/Lookup?uid=123457148917
http://www.specagent.com/Lookup?uid=123457148921
http://www.specagent.com/Lookup?uid=123457148919
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2.7 UNDERLAYMENT MATERIALS 

A. Self-Adhering, High-Temperature Sheet: Minimum 30 to 40 mils thick, consisting of slip-
resisting polyethylene-film top surface laminated to layer of butyl or SBS-modified asphalt 
adhesive, with release-paper backing; cold applied. Provide primer when recommended by 
underlayment manufacturer. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Carlisle WIP Products; a brand of Carlisle Construction Materials. 
b. Henry Company. 
c. Owens Corning. 
d. Or Approved Equal. 

2. Thermal Stability: ASTM D1970/D1970M; stable after testing at 240 deg F. 
3. Low-Temperature Flexibility: ASTM D1970/D1970M; passes after testing at minus 20 

deg F. 

B. Felt: ASTM D226/D226M, Type II (No. 30), asphalt-saturated organic felt, nonperforated. 

C. Slip Sheet: Rosin-sized building paper, 3-lb/100 sq. ft. minimum. 

2.8 MISCELLANEOUS MATERIALS 

A. Fasteners: Manufacturer's recommended fasteners, suitable for application and designed to meet 
performance requirements. Furnish the following unless otherwise indicated: 

1. Exposed Penetrating Fasteners: Gasketed screws with hex washer heads matching color 
of sheet metal. 

2. Fasteners for Aluminum: Aluminum or Series 300 stainless steel. 
3. Fasteners for Stainless Steel Sheet: Series 300 stainless steel. 
4. Fasteners for Zinc-Coated (Galvanized) Steel Sheet: Series 300 stainless steel or hot-dip 

zinc-coated steel according to ASTM A153/A153M or ASTM F2329. 

B. Elastomeric Sealant: ASTM C920, elastomeric silicone polymer sealant of type, grade, class, 
and use classifications required by roofing-specialty manufacturer for each application. 

C. Butyl Sealant: ASTM C1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for hooked-type joints with limited movement. 

D. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M. 

E. Asphalt Roofing Cement: ASTM D4586, asbestos free, of consistency required for application. 

2.9 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

http://www.specagent.com/Lookup?ulid=5139
http://www.specagent.com/Lookup?uid=123457148925
http://www.specagent.com/Lookup?uid=123457148927
http://www.specagent.com/Lookup?uid=123457148928
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B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations 
in appearance of adjoining components are acceptable if they are within the range of approved 
Samples and are assembled or installed to minimize contrast. 

D. Coil-Coated Galvanized-Steel Sheet Finishes: 

1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal 
surfaces to comply with ASTM A755/A755M and coating and resin manufacturers' 
written instructions. 

a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less 
than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat. 
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

b. Concealed Surface Finish: Apply pretreatment and manufacturer's standard acrylic 
or polyester backer finish consisting of prime coat and wash coat with a minimum 
total dry film thickness of 0.5 mil. 

E. Coil-Coated Aluminum Sheet Finishes: 

1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal 
surfaces to comply with coating and resin manufacturers' written instructions. 

a. Two-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less 
than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat. 
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

b. Concealed Surface Finish: Apply pretreatment and manufacturer's standard acrylic 
or polyester backer finish consisting of prime coat and wash coat with a minimum 
total dry film thickness of 0.5 mil. 

F. Aluminum Extrusion Finishes: 

1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal 
surfaces to comply with coating and resin manufacturers' written instructions. 

a. Two-Coat Fluoropolymer: AAMA  2605. Fluoropolymer finish containing not less 
than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat. 
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

b. Concealed Surface Finish: Apply pretreatment and manufacturer's standard acrylic 
or polyester backer finish consisting of prime coat and wash coat with a minimum 
total dry film thickness of 0.5 mil. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, 
dimensions, and other conditions affecting performance of the Work. 

B. Examine walls, roof edges, and parapets for suitable conditions for roof specialties. 

C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage where applicable, and 
securely anchored. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION OF UNDERLAYMENT 

A. Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with 
temperature restrictions of underlayment manufacturer for installation. Apply wrinkle free, in 
shingle fashion to shed water, and with end laps of not less than 6 inches staggered 24 inches 
between courses. Overlap side edges not less than 3-1/2 inches. Roll laps with roller. Cover 
underlayment within 14 days. 

1. Apply continuously under copings roof-edge specialties and reglets and counterflashings. 
2. Coordinate application of self-adhering sheet underlayment under roof specialties with 

requirements for continuity with adjacent air barrier materials. 

B. Felt Underlayment: Install with adhesive for temporary anchorage to minimize use of 
mechanical fasteners under roof specialties. Apply in shingle fashion to shed water, with lapped 
joints of not less than 2 inches. 

C. Slip Sheet: Install with tape or adhesive for temporary anchorage to minimize use of mechanical 
fasteners under roof specialties. Apply in shingle fashion to shed water, with lapped joints of 
not less than 2 inches. 

3.3 INSTALLATION, GENERAL 

A. Install roof specialties according to manufacturer's written instructions. Anchor roof specialties 
securely in place, with provisions for thermal and structural movement. Use fasteners, solder, 
protective coatings, separators, underlayments, sealants, and other miscellaneous items as 
required to complete roof-specialty systems. 

1. Install roof specialties level, plumb, true to line and elevation; with limited oil-canning 
and without warping, jogs in alignment, buckling, or tool marks. 

2. Provide uniform, neat seams with minimum exposure of solder and sealant. 
3. Install roof specialties to fit substrates and to result in weathertight performance. Verify 

shapes and dimensions of surfaces to be covered before manufacture. 
4. Torch cutting of roof specialties is not permitted. 
5. Do not use graphite pencils to mark metal surfaces. 
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B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from 
contact with each other or with corrosive substrates by painting contact surfaces with 
bituminous coating or by other permanent separation as recommended by manufacturer. 

1. Coat concealed side of uncoated aluminum and stainless steel roof specialties with 
bituminous coating where in contact with wood, ferrous metal, or cementitious 
construction. 

2. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of 
roof specialties for waterproof performance. 

C. Expansion Provisions: Allow for thermal expansion of exposed roof specialties. 

1. Space movement joints at a maximum of 12 feet with no joints within 18 inches of 
corners or intersections unless otherwise indicated on Drawings. 

2. When ambient temperature at time of installation is between 40 and 70 deg F, set joint 
members for 50 percent movement each way. Adjust setting proportionately for 
installation at higher ambient temperatures. 

D. Fastener Sizes: Use fasteners of sizes that penetrate substrate not less than recommended by 
fastener manufacturer to achieve maximum pull-out resistance. 

E. Seal concealed joints with butyl sealant as required by roofing-specialty manufacturer. 

F. Seal joints as required for weathertight construction. Place sealant to be completely concealed in 
joint. Do not install sealants at temperatures below 40 deg F. 

3.4 INSTALLATION OF COPINGS 

A. Install cleats, anchor plates, and other anchoring and attachment accessories and devices with 
concealed fasteners. 

B. Anchor copings with manufacturer's required devices, fasteners, and fastener spacing to meet 
performance requirements. 

1. Interlock face and back leg drip edges of snap-on coping cap into cleated anchor plates 
anchored to substrate at manufacturer's required spacing that meets performance 
requirements. 

2. Interlock face-leg drip edge into continuous cleat anchored to substrate at manufacturer's 
required spacing that meets performance requirements. Anchor back leg of coping with 
screw fasteners and elastomeric washers at manufacturer's required spacing that meets 
performance requirements. 

3.5 INSTALLATION OF ROOF-EDGE SPECIALITIES 

A. Install cleats, cants, and other anchoring and attachment accessories and devices with concealed 
fasteners. 

B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener spacing to 
meet performance requirements. 
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3.6 INSTALLATION OF ROOF-EDGE DRAINAGE-SYSTEM 

A. Install components to produce a complete roof-edge drainage system according to 
manufacturer's written instructions. Coordinate installation of roof perimeter flashing with 
installation of roof-edge drainage system. 

B. Gutters: Join and seal gutter lengths. Allow for thermal expansion. Attach gutters to firmly 
anchored gutter supports spaced not more than 36 inches apart. Attach ends with rivets and seal 
with sealant to make watertight. Slope to downspouts. 

1. Install gutter with expansion joints at locations indicated but not exceeding 50 feet apart. 
Install expansion-joint caps. 

C. Downspouts: Join sections with manufacturer's standard telescoping joints. Provide hangers 
with fasteners designed to hold downspouts securely to walls and 1 inch away from walls; 
locate fasteners at top and bottom and at approximately 60 inches o.c. 

1. Provide elbows at base of downspouts at grade to direct water away from building. 
2. Connect downspouts to underground drainage system indicated. 

D. Splash Pans: Install where downspouts discharge on low-slope roofs. Set in elastomeric sealant. 

E. Parapet Scuppers: Install scuppers through parapet where indicated. Continuously support 
scupper, set to correct elevation, and seal flanges to interior wall face, over cants or tapered 
edge strips, and under roofing membrane. 

1. Anchor scupper closure trim flange to exterior wall and seal or solder to scupper. 
2. Loosely lock front edge of scupper with conductor head. 
3. Seal or solder exterior wall scupper flanges into back of conductor head. 

F. Conductor Heads: Anchor securely to wall with elevation of conductor top edge 1 inch below 
scupper discharge. 

3.7 INSTALLATION OF REGLETS AND COUNTERFLASHINGS 

A. Coordinate installation of reglets and counterflashings with installation of base flashings. 

B. Surface-Mounted Reglets: Install reglets to receive flashings where flashing without embedded 
reglets is indicated on Drawings. Install at height so that inserted counterflashings overlap 4 
inches over top edge of base flashings. 

C. Counterflashings: Insert counterflashings into reglets or other indicated receivers; ensure that 
counterflashings overlap 4 inches over top edge of base flashings. Lap counterflashing joints a 
minimum of 4 inches and bed with butyl sealant. Fit counterflashings tightly to base flashings. 

3.8 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 
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B. Clean and neutralize flux materials. Clean off excess solder and sealants. 

C. Remove temporary protective coverings and strippable films as roof specialties are installed. On 
completion of installation, clean finished surfaces, including removing unused fasteners, metal 
filings, pop rivet stems, and pieces of flashing. Maintain roof specialties in a clean condition 
during construction. 

D. Replace roof specialties that have been damaged or that cannot be successfully repaired by 
finish touchup or similar minor repair procedures. 

END OF SECTION 077100 
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SECTION 077200 - ROOF ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Roof curbs. 
2. Equipment supports. 
3. Preformed flashing sleeves. 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for metal vertical ladders, ships' ladders, and stairs 
for access to roof hatches. 

2. Section 076200 "Sheet Metal Flashing and Trim" for shop- and field-formed metal 
flashing, roof-drainage systems, roof expansion-joint covers, and miscellaneous sheet 
metal trim and accessories. 

3. Section 077100 "Roof Specialties" for manufactured fasciae, copings, gravel stops, 
gutters and downspouts, and counterflashing. 

4. Section 086200 "Unit Skylights" for single- and double-glazed domed plastic skylights 
with curb frame. 

5. Section 230548 "Vibration and Seismic Controls for HVAC" for special curbs designed 
to accommodate seismic and vibration controls. 

6. Section 233423 "HVAC Power Ventilators" for power roof-mounted ventilators. 
7. Section 237413 "Packaged, Outdoor, Central-Station Air-Handling Units" for standard 

curbs specified with rooftop units. 

1.3 COORDINATION 

A. Coordinate layout and installation of roof accessories with roofing membrane and base flashing 
and interfacing and adjoining construction to provide a leakproof, weathertight, secure, and 
noncorrosive installation. 

B. Coordinate dimensions with rough-in information or Shop Drawings of equipment to be 
supported. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of roof accessory. 
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1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes. 

B. Shop Drawings: For roof accessories. 

1. Include plans, elevations, keyed details, and attachments to other work. Indicate 
dimensions, loadings, and special conditions. Distinguish between plant- and field-
assembled work. 

C. Samples: For each exposed product and for each color and texture specified, prepared on 
Samples of size to adequately show color. 

D. Delegated-Design Submittal: For roof curbs and equipment supports indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1. Detail mounting, securing, and flashing of roof-mounted items to roof structure. Indicate 
coordinating requirements with roof membrane system. 

2. Wind-Restraint Details: Detail fabrication and attachment of wind restraints. Show 
anchorage details and indicate quantity, diameter, and depth of penetration of anchors. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Roof plans, drawn to scale, and coordinating penetrations and roof-
mounted items. Show the following: 

1. Size and location of roof accessories specified in this Section. 
2. Method of attaching roof accessories to roof or building structure. 
3. Other roof-mounted items including mechanical and electrical equipment, ductwork, 

piping, and conduit. 
4. Required clearances. 

B. Sample Warranties: For manufacturer's special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For roof accessories to include in operation and maintenance 
manuals. 

1.7 WARRANTY 

A. Special Warranty on Painted Finishes: Manufacturer's standard form in which manufacturer 
agrees to repair finishes or replace roof accessories that show evidence of deterioration of 
factory-applied finishes within specified warranty period. 

1. Fluoropolymer Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested according to ASTM D2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214. 
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c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Roof accessories shall withstand exposure to weather and resist thermally 
induced movement without failure, rattling, leaking, or fastener disengagement due to defective 
manufacture, fabrication, installation, or other defects in construction. 

B. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design roof curbs and equipment supports to comply with wind 
performance requirements, including comprehensive engineering analysis by a qualified 
professional engineer, using performance requirements and design criteria indicated. 

C. Wind-Restraint Performance:  As indicated on Drawings. 

2.2 ROOF CURBS 

A. Roof Curbs: Internally reinforced roof-curb units capable of supporting superimposed live and 
dead loads, including equipment loads and other construction indicated on Drawings, bearing 
continuously on roof structure, and capable of meeting performance requirements; with welded 
or mechanically fastened and sealed corner joints, integral metal cant, and integrally formed 
deck-mounting flange at perimeter bottom. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Greenheck Fan Corporation. 
b. Kingspan Light + Air, North America. 
c. Thybar Corporation. 
d. Or Approved Equal. 

B. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to 
be supported. 

C. Supported Load Capacity: Coordinate load capacity with information on Shop Drawings of 
equipment to be supported. 

D. Material: Zinc-coated (galvanized) steel sheet, 0.064 inch thick. 

1. Finish:  Factory prime coating. 
2. Color:  As selected by Architect from manufacturer's full range. 

E. Construction: 

1. Curb Profile: Manufacturer's standard compatible with roofing system. 

http://www.specagent.com/Lookup?ulid=11238
http://www.specagent.com/Lookup?uid=123457149057
http://www.specagent.com/Lookup?uid=123457149072
http://www.specagent.com/Lookup?uid=123457149069
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2. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to 
conform to roof profile. 

3. Fabricate curbs to minimum height of 12 inches above roofing surface unless otherwise 
indicated. 

4. Top Surface: Level top of curb, with roof slope accommodated by sloping deck-mounting 
flange or by use of leveler frame. 

5. Sloping Roofs: Where roof slope exceeds 1:48, fabricate curb with perimeter curb height 
tapered to accommodate roof slope so that top surface of perimeter curb is level. Equip 
unit with water diverter or cricket on side that obstructs water flow. 

6. Insulation: Factory insulated with 1-1/2-inch- thick glass-fiber board insulation. 
7. Liner: Same material as curb, of manufacturer's standard thickness and finish. 
8. Nailer: Factory-installed wood nailer under top flange on side of curb, continuous around 

curb perimeter. 
9. Wind Restraint Straps and Base Flange Attachment: Provide wind restraint straps, welded 

strap connectors, and base flange attachment to roof structure at perimeter of curb, of size 
and spacing required to meet wind uplift requirements. 

10. Platform Cap: Where portion of roof curb is not covered by equipment, provide 
weathertight platform cap formed from 3/4-inch-thick plywood covered with metal sheet 
of same type, thickness, and finish as required for curb. 

11. Metal Counterflashing: Manufacturer's standard, removable, fabricated of same metal and 
finish as curb. 

12. Security Grille:  Provide where indicated. 
13. Damper Tray: Provide damper tray or shelf with opening less than interior curb 

dimensions indicated. 

2.3 EQUIPMENT SUPPORTS 

A. Equipment Supports:  Internally reinforced perimeter metal equipment supports capable of 
supporting superimposed live and dead loads between structural supports, including equipment 
loads and other construction indicated on Drawings, spanning between structural supports; 
capable of meeting performance requirements; with welded or mechanically fastened and sealed 
corner joints, integral metal cant, and integrally formed structure-mounting flange at bottom. 

1. Manufacturers:  Subject to compliance with requirements provide products by one of the 
following: 
a. Custom Solution Roof and Metal Products. 
b. Greenheck Fan Corporation. 
c. Thybar Corporation. 
d. Or Approved Equal. 

B. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to 
be supported. 

C. Supported Load Capacity:  Coordinate load capacity with information on Shop Drawings of 
equipment to be supported  

D. Material:  Zinc-coated (galvanized) steel sheet,0.064 inch thick. 

1. Finish:  Factory prime coating  
2. Color:  As selected by Architect from manufacturer's full range  
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E. Construction: 

1. Curb Profile:  Manufacturer's standard compatible with roofing system. 
2. Insulation: Factory insulated with 1-1/2-inch- thick glass-fiber board insulation. 
3. Liner: Same material as equipment support, of manufacturer's standard thickness and 

finish. 
4. Nailer: Factory-installed continuous wood nailers 5-1/2 inches wide under top flange on 

side of curb, continuous around support perimeter. 
5. Wind Restraint Straps and Base Flange Attachment: Provide wind restraint straps, welded 

strap connectors, and base flange attachment to roof structure at perimeter of curb of size 
and spacing required to meet wind uplift requirements. 

6. Platform Cap: Where portion of equipment support is not covered by equipment, provide 
weathertight platform cap formed from 3/4-inch-thick plywood covered with metal sheet 
of same type, thickness, and finish as required for curb. 

7. Metal Counterflashing: Manufacturer's standard, removable, fabricated of same metal and 
finish as equipment support. 

8. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to 
conform to roof profile. 

9. Fabricate equipment supports to minimum height of 12 inches above roofing surface 
unless otherwise indicated. 

10. Sloping Roofs: Where roof slope exceeds 1:48, fabricate each support with height to 
accommodate roof slope so that tops of supports are level with each other. Equip supports 
with water diverters or crickets on sides that obstruct water flow. 

11. Security Grille:  Provide where indicated on Drawings. 

2.4 PREFORMED FLASHING SLEEVES 

A. Vent Stack Flashing: Metal flashing sleeve, uninsulated, with integral deck flange. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Custom Solution Roof and Metal Products. 
b. Menzies Metal Products. 
c. Thaler Metal Industries Ltd. 
d. Or Approved Equal. 

2. Metal:  Aluminum sheet, 0.063 inch thick. 
3. Height:  7 inches.  
4. Diameter:  As indicated on Drawings.     . 
5. Finish:  Manufacturer's standard. 

2.5 METAL MATERIALS 

A. Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, G90 coating designation. 
1. Exposed Coil-Coated Finish: Prepainted by the coil-coating process to comply with 

ASTM A755/A755M. Prepare, pretreat, and apply coating to exposed metal surfaces to 
comply with coating and resin manufacturers' written instructions. 

http://www.specagent.com/Lookup?ulid=5229
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a. Two-Coat Fluoropolymer Finish: AAMA 621. System consisting of primer and 
fluoropolymer color topcoat containing not less than 70 percent polyvinylidene 
fluoride (PVDF) resin by weight. 

2. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or 
polyester-backer finish consisting of prime coat and wash coat, with a minimum total dry 
film thickness of 0.5 mil. 

B. Aluminum-Zinc Alloy-Coated Steel Sheet: ASTM A792/A792M, AZ50 coated. 
1. Exposed Coil-Coated Finish: Prepainted by the coil-coating process to comply with 

ASTM A755/A755M. Prepare, pretreat, and apply coating to exposed metal surfaces to 
comply with coating and resin manufacturers' written instructions. 

a. Two-Coat Fluoropolymer Finish: AAMA 621. System consisting of primer and 
fluoropolymer color topcoat containing not less than 70 percent polyvinylidene 
fluoride (PVDF) resin by weight. 

2. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or 
polyester-backer finish consisting of prime coat and wash coat, with a minimum total dry 
film thickness of 0.5 mil. 

C. Aluminum Sheet: ASTM B209, manufacturer's standard alloy for finish required, with temper 
to suit forming operations and performance required. 
1. Exposed Coil-Coated Finish: Prepare, pretreat, and apply coating to exposed metal 

surfaces to comply with coating and resin manufacturers' written instructions. 

a. Two-Coat Fluoropolymer Finish: AAMA 2605. System consisting of primer and 
fluoropolymer color topcoat containing not less than 70 percent polyvinylidene 
fluoride (PVDF) resin by weight. 

2. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film 
thickness of 1.5 mils. Comply with coating manufacturer's written instructions for 
cleaning, conversion coating, and applying and baking finish. 

3. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or 
polyester-backer finish consisting of prime coat and wash coat, with a minimum total dry 
film thickness of 0.5 mil. 

D. Aluminum Extrusions and Tubes: ASTM B221, manufacturer's standard alloy and temper for 
type of use, finished to match assembly where used; otherwise mill finished. 

E. Stainless Steel Sheet and Shapes: ASTM A240/A240M or ASTM A666, Type 304. 

F. Steel Shapes: ASTM A36/A36M, hot-dip galvanized according to ASTM A123/A123M unless 
otherwise indicated. 

G. Steel Tube: ASTM A500/A500M, round tube. 

H. Galvanized-Steel Tube: ASTM A500/A500M, round tube, hot-dip galvanized according to 
ASTM A123/A123M. 

I. Steel Pipe: ASTM A53/A53M, galvanized. 
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2.6 MISCELLANEOUS MATERIALS 

A. Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous 
items required by manufacturer for a complete installation. 

B. Cellulosic-Fiber Board Insulation: ASTM C208, Type II, Grade 1, thickness as indicated. 

C. Glass-Fiber Board Insulation: ASTM C726, nominal density of 3 lb/cu. ft., thermal resistivity of 
4.3 deg F x h x sq. ft./Btu x in. at 75 deg F, thickness as indicated. 

D. Polyisocyanurate Board Insulation: ASTM C1289, thickness and thermal resistivity as 
indicated. 

E. Wood Nailers: Softwood lumber, pressure treated with waterborne preservatives for 
aboveground use, acceptable to authorities having jurisdiction, containing no arsenic or 
chromium, and complying with AWPA C2; not less than 1-1/2 inches thick. 

F. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M. 

G. Underlayment: 

1. Felt: ASTM D226/D226M, Type II (No. 30), asphalt-saturated organic felt, 
nonperforated. 

2. Polyethylene Sheet: 6-mil-thick polyethylene sheet complying with ASTM D4397. 
3. Slip Sheet: Building paper, 3 lb/100 sq. ft. minimum, rosin sized. 
4. Self-Adhering, High-Temperature Sheet: Minimum 30 to 40 mils thick, consisting of 

slip-resisting polyethylene-film top surface laminated to layer of butyl or SBS-modified 
asphalt adhesive, with release-paper backing; cold applied. Provide primer when 
recommended by underlayment manufacturer. 

H. Fasteners: Roof accessory manufacturer's recommended fasteners suitable for application and 
metals being fastened. Match finish of exposed fasteners with finish of material being fastened. 
Provide nonremovable fastener heads to exterior exposed fasteners. Furnish the following 
unless otherwise indicated: 

1. Fasteners for Zinc-Coated or Aluminum-Zinc Alloy-Coated Steel: Series 300 stainless 
steel or hot-dip zinc-coated steel according to ASTM A153/A153M or ASTM F2329. 

2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel. 
3. Fasteners for Stainless Steel Sheet: Series 300 stainless steel. 

I. Gaskets: Manufacturer's standard tubular or fingered design of neoprene, EPDM, PVC, or 
silicone or a flat design of foam rubber, sponge neoprene, or cork. 

J. Elastomeric Sealant: ASTM C920, elastomeric silicone polymer sealant as recommended by 
roof accessory manufacturer for installation indicated; low modulus; of type, grade, class, and 
use classifications required to seal joints and remain watertight. 

K. Butyl Sealant: ASTM C1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for expansion joints with limited movement. 
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L. Asphalt Roofing Cement: ASTM D4586/D4586M, asbestos free, of consistency required for 
application. 

2.7 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, 
dimensions, and other conditions affecting performance of the Work. 

B. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored. 

C. Verify dimensions of roof openings for roof accessories. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install roof accessories according to manufacturer's written instructions. 

1. Install roof accessories level; plumb; true to line and elevation; and without warping, jogs 
in alignment, buckling, or tool marks. 

2. Anchor roof accessories securely in place so they are capable of resisting indicated loads. 
3. Use fasteners, separators, sealants, and other miscellaneous items as required to complete 

installation of roof accessories and fit them to substrates. 
4. Install roof accessories to resist exposure to weather without failing, rattling, leaking, or 

loosening of fasteners and seals. 

B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from 
contact with each other or with corrosive substrates by painting contact surfaces with 
bituminous coating or by other permanent separation as recommended by manufacturer. 

1. Coat concealed side of uncoated aluminum roof accessories with bituminous coating 
where in contact with wood, ferrous metal, or cementitious construction. 

2. Underlayment: Where installing roof accessories directly on cementitious or wood 
substrates, install a course of underlayment and cover with manufacturer's recommended 
slip sheet. 

3. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of 
roof accessories for waterproof performance. 
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C. Roof Curb Installation: Install each roof curb so top surface is level. 

D. Equipment Support Installation: Install equipment supports so top surfaces are level with each 
other. 

E. Pipe Support Installation: Comply with MSS SP-58 and MSS SP-89. Install supports and 
attachments as required to properly support piping. Arrange for grouping of parallel runs of 
horizontal piping, and support together. 

1. Pipes of Various Sizes: Space supports for smallest pipe size or install intermediate 
supports for smaller diameter pipes as specified for individual pipe hangers. 

F. Preformed Flashing-Sleeve Installation: Secure flashing sleeve to roof membrane according to 
flashing-sleeve manufacturer's written instructions; flash sleeve flange to surrounding roof 
membrane according to roof membrane manufacturer's instructions. 

G. Seal joints with elastomeric or butylsealant as required by roof accessory manufacturer. 

3.3 REPAIR AND CLEANING 

A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair 
galvanizing according to ASTM A780/A780M. 

B. Touch up factory-primed surfaces with compatible primer ready for field painting according to 
Section 099113 "Exterior Painting." 

C. Clean exposed surfaces according to manufacturer's written instructions. 

D. Clean off excess sealants. 

E. Replace roof accessories that have been damaged or that cannot be successfully repaired by 
finish touchup or similar minor repair procedures. 

END OF SECTION 077200 
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SECTION 078413 - PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Penetration firestopping systems for the following applications: 

a. Penetrations in fire-resistance-rated walls. 

B. Related Requirements: 

1. Section 078443 "Joint Firestopping" for joints in or between fire-resistance-rated 
construction, at exterior curtain-wall/floor intersections, and in smoke barriers. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Product Schedule: For each penetration firestopping system. Include location, illustration of 
firestopping system, and design designation of qualified testing and inspecting agency. 

1. Engineering Judgments: Where Project conditions require modification to a qualified 
testing and inspecting agency's illustration for a particular penetration firestopping 
system, submit illustration, with modifications marked, approved by penetration 
firestopping system manufacturer's fire-protection engineer as an engineering judgment 
or equivalent fire-resistance-rated assembly. Obtain approval of authorities having 
jurisdiction prior to submittal. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For each penetration firestopping system, for tests performed by a 
qualified testing agency. 
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1.5 CLOSEOUT SUBMITTALS 

A. Installer Certificates: From Installer indicating that penetration firestopping systems have been 
installed in compliance with requirements and manufacturer's written instructions. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A firm that has been approved by FM Approval according to 
FM Approval 4991, "Approval Standard for Firestop Contractors," or been evaluated by UL and 
found to comply with its "Qualified Firestop Contractor Program Requirements." 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations: Do not install penetration firestopping system when ambient or 
substrate temperatures are outside limits permitted by penetration firestopping system 
manufacturers or when substrates are wet because of rain, frost, condensation, or other causes. 

B. Install and cure penetration firestopping materials per manufacturer's written instructions using 
natural means of ventilations or, where this is inadequate, forced-air circulation. 

1.8 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that penetration 
firestopping systems can be installed according to specified firestopping system design. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 
penetration firestopping systems. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: 

1. Perform penetration firestopping system tests by a qualified testing agency acceptable to 
authorities having jurisdiction. 

2. Test per testing standards referenced in "Penetration Firestopping Systems" Article. 
Provide rated systems complying with the following requirements: 

a. Penetration firestopping systems shall bear classification marking of a qualified 
testing agency. 

1) UL in its "Fire Resistance Directory." 
2) Intertek Group in its "Directory of Listed Building Products." 
3) FM Approval in its "Approval Guide." 
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2.2 PENETRATION FIRESTOPPING SYSTEMS 

A. Penetration Firestopping Systems: Systems that resist spread of fire, passage of smoke and other 
gases, and maintain original fire-resistance rating of construction penetrated. Penetration 
firestopping systems shall be compatible with one another, with the substrates forming 
openings, and with penetrating items if any. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. 3M Fire Protection Products. 
b. Hilti, Inc. 
c. Tremco, Inc. 
d. Or Approved Equal. 

B. Penetrations in Fire-Resistance-Rated Walls: Penetration firestopping systems with ratings 
determined per ASTM E814 or UL 1479, based on testing at a positive pressure differential of 
0.01-inch wg. 

1. F-Rating: Not less than the fire-resistance rating of constructions penetrated. 

C. Exposed Penetration Firestopping Systems: Flame-spread and smoke-developed indexes of less 
than 25 and 450, respectively, per ASTM E84. 

D. Accessories: Provide components for each penetration firestopping system that are needed to 
install fill materials and to maintain ratings required. Use only those components specified by 
penetration firestopping system manufacturer and approved by qualified testing and inspecting 
agency for conditions indicated. 

1. Permanent forming/damming/backing materials. 
2. Substrate primers. 
3. Collars. 
4. Steel sleeves. 

2.3 FILL MATERIALS 

A. Cast-in-Place Firestop Devices: Factory-assembled devices for use in cast-in-place concrete 
floors and consisting of an outer sleeve lined with an intumescent strip, a flange attached to one 
end of the sleeve for fastening to concrete formwork, and a neoprene gasket. 

B. Latex Sealants: Single-component latex formulations that do not re-emulsify after cure during 
exposure to moisture. 

C. Firestop Devices: Factory-assembled collars formed from galvanized steel and lined with 
intumescent material sized to fit specific diameter of penetrant. 

D. Intumescent Composite Sheets: Rigid panels consisting of aluminum-foil-faced intumescent 
elastomeric sheet bonded to galvanized-steel sheet. 

http://www.specagent.com/Lookup?ulid=11857
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E. Intumescent Putties: Nonhardening, water-resistant, intumescent putties containing no solvents 
or inorganic fibers. 

F. Intumescent Wrap Strips: Single-component intumescent elastomeric sheets with aluminum foil 
on one side. 

G. Mortars: Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, 
fillers and lightweight aggregate formulated for mixing with water at Project site to form a 
nonshrinking, homogeneous mortar. 

H. Pillows/Bags: Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled 
with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant 
additives. Where exposed, cover openings with steel-reinforcing wire mesh to protect 
pillows/bags from being easily removed. 

I. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, nonshrinking foam. 

J. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants. 

2.4 MIXING 

A. Penetration Firestopping Materials: For those products requiring mixing before application, 
comply with penetration firestopping system manufacturer's written instructions for accurate 
proportioning of materials, water (if required), type of mixing equipment, selection of mixer 
speeds, mixing containers, mixing time, and other items or procedures needed to produce 
products of uniform quality with optimum performance characteristics for application indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
opening configurations, penetrating items, substrates, and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning: Before installing penetration firestopping systems, clean out openings 
immediately to comply with manufacturer's written instructions and with the following 
requirements: 

1. Remove from surfaces of opening substrates and from penetrating items foreign materials 
that could interfere with adhesion of penetration firestopping materials. 
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2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable 
of developing optimum bond with penetration firestopping materials. Remove loose 
particles remaining from cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Prime substrates where recommended in writing by manufacturer using that manufacturer's 
recommended products and methods. Confine primers to areas of bond; do not allow spillage 
and migration onto exposed surfaces. 

3.3 INSTALLATION 

A. General: Install penetration firestopping systems to comply with manufacturer's written 
installation instructions and published drawings for products and applications. 

B. Install forming materials and other accessories of types required to support fill materials during 
their application and in the position needed to produce cross-sectional shapes and depths 
required to achieve fire ratings. 

1. After installing fill materials and allowing them to fully cure, remove combustible 
forming materials and other accessories not forming permanent components of 
firestopping. 

C. Install fill materials by proven techniques to produce the following results: 

1. Fill voids and cavities formed by openings, forming materials, accessories and 
penetrating items to achieve required fire-resistance ratings. 

2. Apply materials so they contact and adhere to substrates formed by openings and 
penetrating items. 

3. For fill materials that will remain exposed after completing the Work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 IDENTIFICATION 

A. Wall Identification: Permanently label walls containing penetration firestopping systems with 
the words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering 
not less than 3 inches high and with minimum 0.375-inch strokes. 

1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet from end of 
wall and at intervals not exceeding 30 feet. 

B. Penetration Identification: Identify each penetration firestopping system with legible metal or 
plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches of 
penetration firestopping system edge so labels are visible to anyone seeking to remove 
penetrating items or firestopping systems. Use mechanical fasteners or self-adhering-type labels 
with adhesives capable of permanently bonding labels to surfaces on which labels are placed. 
Include the following information on labels: 

1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building 
Management of Any Damage." 
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2. Contractor's name, address, and phone number. 
3. Designation of applicable testing and inspecting agency. 
4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 

3.5 FIELD QUALITY CONTROL 

A. Owner will engage a qualified testing agency to perform tests and inspections according to 
ASTM E2174. 

B. Where deficiencies are found or penetration firestopping system is damaged or removed 
because of testing, repair or replace penetration firestopping system to comply with 
requirements. 

C. Proceed with enclosing penetration firestopping systems with other construction only after 
inspection reports are issued and installations comply with requirements. 

3.6 CLEANING AND PROTECTION 

A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with 
cleaning materials that are approved in writing by penetration firestopping system 
manufacturers and that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure that 
penetration firestopping systems are without damage or deterioration at time of Substantial 
Completion. If, despite such protection, damage or deterioration occurs, immediately cut out 
and remove damaged or deteriorated penetration firestopping material and install new materials 
to produce systems complying with specified requirements. 

END OF SECTION 078413 
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SECTION 078443 - JOINT FIRESTOPPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Joints in or between fire-resistance-rated constructions. 

B. Related Requirements: 

1. Section 078413 "Penetration Firestopping" for penetrations in fire-resistance-rated walls, 
horizontal assemblies, and smoke barriers. 

2. Section 092216 "Non-Structural Metal Framing" for firestop tracks for metal-framed 
partition heads. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Product Schedule: For each joint firestopping system. Include location, illustration of 
firestopping system, and design designation of qualified testing agency. 

1. Engineering Judgments: Where Project conditions require modification to a qualified 
testing agency's illustration for a particular joint firestopping system condition, submit 
illustration, with modifications marked, approved by joint firestopping system 
manufacturer's fire-protection engineer as an engineering judgment or equivalent fire-
resistance-rated assembly. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For each joint firestopping system, for tests performed by a qualified 
testing agency. 
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1.5 CLOSEOUT SUBMITTALS 

A. Installer Certificates: From Installer indicating that joint firestopping systems have been 
installed in compliance with requirements and manufacturer's written instructions. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A firm that has been approved by FM Approvals according to 
FM Approvals 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to 
comply with UL's "Qualified Firestop Contractor Program Requirements." 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations: Do not install joint firestopping systems when ambient or substrate 
temperatures are outside limits permitted by joint firestopping system manufacturers or when 
substrates are wet due to rain, frost, condensation, or other causes. 

B. Install and cure joint firestopping systems per manufacturer's written instructions using natural 
means of ventilation or, where this is inadequate, forced-air circulation. 

1.8 COORDINATION 

A. Coordinate construction of joints to ensure that joint firestopping systems can be installed 
according to specified firestopping system design. 

B. Coordinate sizing of joints to accommodate joint firestopping systems. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: 

1. Perform joint firestopping system tests by a qualified testing agency acceptable to 
authorities having jurisdiction. 

2. Test per testing standards referenced in "Joint Firestopping Systems" Article. Provide 
rated systems complying with the following requirements: 

a. Joint firestopping systems shall bear classification marking of a qualified testing 
agency. 

1) UL in its "Fire Resistance Directory." 
2) Intertek Group in its "Directory of Listed Building Products." 
3) . 
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2.2 JOINT FIRESTOPPING SYSTEMS 

A. Joint Firestopping Systems: Systems that resist spread of fire, passage of smoke and other gases, 
and maintain original fire-resistance rating of assemblies in or between which joint firestopping 
systems are installed. Joint firestopping systems shall accommodate building movements 
without impairing their ability to resist the passage of fire and hot gases. 

B. Joints in or between Fire-Resistance-Rated Construction: Provide joint firestopping systems 
with ratings determined per ASTM E1966 or UL 2079. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. 3M Fire Protection Products. 
b. Hilti, Inc. 
c. Tremco, Inc. 
d. Or Approved Equal. 

2. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of the wall, floor, 
or roof in or between which it is installed. 

C. Accessories: Provide components of joint firestopping systems, including primers and forming 
materials, that are needed to install elastomeric fill materials and to maintain ratings required. 
Use only components specified by joint firestopping system manufacturer and approved by the 
qualified testing agency for conditions indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
joint configurations, substrates, and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning: Before installing joint firestopping systems, clean joints immediately to 
comply with fire-resistive joint system manufacturer's written instructions and the following 
requirements: 

1. Remove from surfaces of joint substrates foreign materials that could interfere with 
adhesion of elastomeric fill materials or compromise fire-resistive rating. 

2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum 
bond with elastomeric fill materials. Remove loose particles remaining from cleaning 
operation. 

3. Remove laitance and form-release agents from concrete. 
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B. Prime substrates where recommended in writing by joint firestopping system manufacturer 
using that manufacturer's recommended products and methods. Confine primers to areas of 
bond; do not allow spillage and migration onto exposed surfaces. 

3.3 INSTALLATION 

A. General: Install joint firestopping systems to comply with manufacturer's written installation 
instructions and published drawings for products and applications indicated. 

B. Install forming materials and other accessories of types required to support elastomeric fill 
materials during their application and in position needed to produce cross-sectional shapes and 
depths required to achieve fire ratings indicated. 

1. After installing elastomeric fill materials and allowing them to fully cure, remove 
combustible forming materials and other accessories not indicated as permanent 
components of fire-resistive joint system. 

C. Install elastomeric fill materials for joint firestopping systems by proven techniques to produce 
the following results: 

1. Elastomeric fill voids and cavities formed by joints and forming materials as required to 
achieve fire-resistance ratings indicated. 

2. Apply elastomeric fill materials so they contact and adhere to substrates formed by joints. 
3. For elastomeric fill materials that will remain exposed after completing the Work, finish 

to produce smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 IDENTIFICATION 

A. Joint Identification: Identify joint firestopping systems with legible metal or plastic labels. 
Attach labels permanently to surfaces adjacent to and within 6 inches of joint edge so labels are 
visible to anyone seeking to remove or joint firestopping system. Use mechanical fasteners or 
self-adhering-type labels with adhesives capable of permanently bonding labels to surfaces on 
which labels are placed. Include the following information on labels: 

1. The words "Warning - Joint Firestopping - Do Not Disturb. Notify Building Management 
of Any Damage." 

2. Contractor's name, address, and phone number. 
3. Designation of applicable testing agency. 
4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 

3.5 FIELD QUALITY CONTROL 

A. Inspecting Agency: Owner will engage a qualified testing agency to perform tests and 
inspections according to ASTM E2393. 
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B. Where deficiencies are found or joint firestopping systems are damaged or removed due to 
testing, repair or replace joint firestopping systems so they comply with requirements. 

C. Proceed with enclosing joint firestopping systems with other construction only after inspection 
reports are issued and installations comply with requirements. 

3.6 CLEANING AND PROTECTION 

A. Clean off excess elastomeric fill materials adjacent to joints as the Work progresses by methods 
and with cleaning materials that are approved in writing by joint firestopping system 
manufacturers and that do not damage materials in which joints occur. 

B. Provide final protection and maintain conditions during and after installation that ensure joint 
firestopping systems are without damage or deterioration at time of Substantial Completion. If 
damage or deterioration occurs despite such protection, cut out and remove damaged or 
deteriorated joint firestopping systems immediately and install new materials to produce joint 
firestopping systems complying with specified requirements. 

END OF SECTION 078443 
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SECTION 079200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Nonstaining silicone joint sealants. 
2. Urethane joint sealants. 
3. Butyl joint sealants. 
4. Latex joint sealants. 

B. Related Requirements: 
1. Section 079219 "Acoustical Joint Sealants" for sealing joints in sound-rated construction. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Joint-sealants. 
2. Joint sealant backing materials. 

B. Samples for Initial Selection: Manufacturer's standard color charts consisting of strips of cured 
sealants showing the full range of colors available for each product exposed to view. 

C. Samples for Verification: For each type and color of joint sealant required, provide Samples 
with joint sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material 
matching the appearance of exposed surfaces adjacent to joint sealants. 

D. Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

1.3 INFORMATIONAL SUBMITTALS 

A. Test and Evaluation Reports: 

1. Preconstruction Laboratory Test Schedule: Include the following information for each 
joint sealant and substrate material to be tested: 

a. Joint-sealant location and designation. 
b. Manufacturer and product name. 
c. Type of substrate material. 
d. Proposed test. 
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e. Number of samples required. 

2. Preconstruction Laboratory Test Reports: For each joint sealant and substrate material to 
be tested from sealant manufacturer, indicating the following: 

a. Materials forming joint substrates and joint-sealant backings have been tested for 
compatibility and adhesion with joint sealants. 

b. Interpretation of test results and written recommendations for primers and substrate 
preparation are needed for adhesion. 

3. Preconstruction Field-Adhesion-Test Reports: Indicate which sealants and joint 
preparation methods resulted in optimum adhesion to joint substrates based on testing 
specified in "Preconstruction Testing" Article. 

B. Field Quality-Control Submittals: 

1. Field-Adhesion-Test Reports: For each sealant application tested. 

C. Sample warranties. 

1.4 CLOSEOUT SUBMITTALS 

A. Warranty Documentation: 

1. Manufacturers' special warranties. 
2. Installer's special warranties. 

1.5 QUALITY ASSURANCE 

A. Qualifications: 

1. Installers: Authorized representative who is trained and approved by manufacturer. 
2. Testing Agency: Qualified in accordance with ASTM C1021 to conduct the testing 

indicated. 

1.6 MOCKUPS 

A. Install sealant in mockups of assemblies specified in other Sections that are indicated to receive 
joint sealants specified in this Section. Use materials and installation methods specified in this 
Section. 

1.7 PRECONSTRUCTION TESTING 

A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturers, for testing indicated 
below, samples of materials that will contact or affect joint sealants. 
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1. Adhesion Testing: Use ASTM C794 to determine whether priming and other specific 
joint preparation techniques are required to obtain rapid, optimum adhesion of joint 
sealants to joint substrates. 

2. Compatibility Testing: Use ASTM C1087 to determine sealant compatibility when in 
contact with glazing and gasket materials. 

3. Stain Testing: Use ASTM C1248 to determine stain potential of sealant when in contact 
with stone and masonry substrates. 

4. Submit manufacturer's recommended number of pieces of each type of material, 
including joint substrates, joint-sealant backings, and miscellaneous materials. 

5. Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 
6. For materials failing tests, obtain joint-sealant manufacturer's written instructions for 

corrective measures, including use of specially formulated primers. 
7. Testing will not be required if joint-sealant manufacturers submit data that are based on 

previous testing, not older than 24 months, of sealant products for adhesion to, staining 
of, and compatibility with joint substrates and other materials matching those submitted. 

B. Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion to 
Project joint substrates as follows: 

1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect. 
2. Conduct field tests for each kind of sealant and joint substrate. 
3. Notify Architect seven days in advance of dates and times when test joints will be 

erected. 
4. Arrange for tests to take place with joint-sealant manufacturer's technical representative 

present. 

a. Test Method: Test joint sealants in accordance with Method A, Field-Applied 
Sealant Joint Hand Pull Tab, in Appendix X1.1 in ASTM C1193 or Method A, 
Tail Procedure, in ASTM C1521. 

1) For joints with dissimilar substrates, verify adhesion to each substrate 
separately; extend cut along one side, verifying adhesion to opposite side. 
Repeat procedure for opposite side. 

5. Report whether sealant failed to adhere to joint substrates or tore cohesively. Include data 
on pull distance used to test each kind of product and joint substrate. For sealants that fail 
adhesively, retest until satisfactory adhesion is obtained. 

6. Evaluation of Preconstruction Field-Adhesion-Test Results: Sealants not evidencing 
adhesive failure from testing, in absence of other indications of noncompliance with 
requirements, will be considered satisfactory. Do not use sealants that fail to adhere to 
joint substrates during testing. 

1.8 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F. 

2. When joint substrates are wet. 
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3. Where joint widths are less than those allowed by joint-sealant manufacturer for 
applications indicated. 

4. Where contaminants capable of interfering with adhesion have not yet been removed 
from joint substrates. 

1.9 WARRANTY 

A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not 
comply with performance and other requirements specified in this Section within specified 
warranty period. 

1. Warranty Period: Two years from date of Substantial Completion. 

B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or 
replace those joint sealants that do not comply with performance and other requirements 
specified in this Section within specified warranty period. 

1. Warranty Period: Five years from date of Substantial Completion. 

C. Special warranties specified in this article exclude deterioration or failure of joint sealants from 
the following: 

1. Movement of the structure caused by stresses on the sealant exceeding sealant 
manufacturer's written specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from causes exceeding design specifications. 
3. Mechanical damage caused by individuals, tools, or other outside agents. 
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain joint sealants from single manufacturer for each sealant type. 

2.2 JOINT SEALANTS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by joint-sealant manufacturer, based on testing and field experience. 

B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 

2.3 NONSTAINING SILICONE JOINT SEALANTS 

A. Nonstaining Joint Sealants: No staining of substrates when tested in accordance with 
ASTM C1248. 
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B. Silicone, Nonstaining, S, NS, 50, NT: Nonstaining, single-component, nonsag, plus 50 percent 
and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; 
ASTM C920, Type S, Grade NS, Class 50, Use NT. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Pecora Corporation. 
b. The Dow Chemical Company. 
c. Tremco Incorporated. 
d. Or Approved Equal. 

2.4 URETHANE JOINT SEALANTS 

A. Urethane, S, NS, 25, NT: Single-component, nonsag, nontraffic-use, plus 25 percent and 
minus 25 percent movement capability, urethane joint sealant; ASTM C920, Type S, Grade NS, 
Class 25, Use NT. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Pecora Corporation. 
b. Permathane®/Acryl-R®; ITW Polymers Sealants North America. 
c. Sherwin-Williams Company (The). 
d. Or Approved Equal. 

B. Urethane, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent 
movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type S, 
Grade P, Class 25, Uses T and NT. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Pecora Corporation. 
b. Permathane®/Acryl-R®; ITW Polymers Sealants North America. 
c. Sherwin-Williams Company (The). 
d. Or Approved Equal. 

C. Urethane, M, P, 50, T, NT: Multicomponent, pourable, plus 50 percent and minus 50 percent 
movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type M, 
Grade P, Class 50, Uses T and NT. 

1. Pecora Corporation. 

2. Tremco Incorporated. 

3. Sika Corporation. 

4. Or Approved Equal. 

D. Butyl-Rubber-Based Joint Sealants: ASTM C1311. 

http://www.specagent.com/Lookup?ulid=9411
http://www.specagent.com/Lookup?uid=123457200736
http://www.specagent.com/Lookup?uid=123457200733
http://www.specagent.com/Lookup?uid=123457200737
http://www.specagent.com/Lookup?ulid=9414
http://www.specagent.com/Lookup?uid=123457200743
http://www.specagent.com/Lookup?uid=123457200745
http://www.specagent.com/Lookup?uid=123457200746
http://www.specagent.com/Lookup?ulid=9418
http://www.specagent.com/Lookup?uid=123457200873
http://www.specagent.com/Lookup?uid=123457200875
http://www.specagent.com/Lookup?uid=123457200876
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Bostik, Inc. 
b. Everkem Diversified Products, Inc. 
c. Pecora Corporation. 
d. Or Approved Equal. 

2.5 LATEX JOINT SEALANTS 

A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP, Grade NF. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Pecora Corporation. 
b. Sherwin-Williams Company (The). 
c. Tremco Incorporated. 
d. Or Approved Equal. 

2.6 JOINT-SEALANT BACKING 

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, 
primers, and other joint fillers; and approved for applications indicated by sealant manufacturer 
based on field experience and laboratory testing. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Alcot Plastics Ltd. 
b. Construction Foam Products; a division of Nomaco, Inc. 
c. Master Builders Solutions. 
d. Or Approved Equal. 

B. Cylindrical Sealant Backings: ASTM C1330, Type O (open-cell material) Type B (bicellular 
material with a surface skin) or any of the preceding types, as approved in writing by joint-
sealant manufacturer for joint application indicated, and of size and density to control sealant 
depth and otherwise contribute to producing optimum sealant performance. 

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or 
joint surfaces at back of joint. Provide self-adhesive tape where applicable. 

2.7 MISCELLANEOUS MATERIALS 

A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests. 

http://www.specagent.com/Lookup?ulid=9453
http://www.specagent.com/Lookup?uid=123457200907
http://www.specagent.com/Lookup?uid=123457206780
http://www.specagent.com/Lookup?uid=123457200908
http://www.specagent.com/Lookup?ulid=9454
http://www.specagent.com/Lookup?uid=123457200844
http://www.specagent.com/Lookup?uid=123457200845
http://www.specagent.com/Lookup?uid=123457200846
http://www.specagent.com/Lookup?ulid=9455
http://www.specagent.com/Lookup?uid=123457200855
http://www.specagent.com/Lookup?uid=123457200854
http://www.specagent.com/Lookup?uid=123457200853
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B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials, free of oily residues or other substances capable of staining or 
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 
promote optimum adhesion of sealants to joint substrates. 

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 
joint sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), old joint 
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 
combination of these methods to produce a clean, sound substrate capable of developing 
optimum bond with joint sealants. Remove loose particles remaining after cleaning 
operations above by vacuuming or blowing out joints with oil-free compressed air. 
Porous joint substrates include the following: 

a. Concrete. 
b. Masonry. 
c. Unglazed surfaces of ceramic tile. 
d. Cement Plastering. 
e. . 

3. Remove laitance and form-release agents from concrete. 
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 
sealants. Nonporous joint substrates include the following: 

a. Metal. 
b. Glass. 
c. Porcelain enamel. 
d. Glazed surfaces of ceramic tile. 
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e. . 

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as 
indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to 
comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-
sealant bond; do not allow spillage or migration onto adjoining surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 
by cleaning methods required to remove sealant smears. Remove tape immediately after tooling 
without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of type indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application, and 

replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 
and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing 
begins, tool sealants according to requirements specified in subparagraphs below to form 
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 
contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 
3. Provide concave joint profile in accordance with Figure 8A in ASTM C1193 unless 

otherwise indicated. 
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3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Tests and Inspections: 

1. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows: 

a. Extent of Testing: Test completed and cured sealant joints as follows: 

1) Perform 10 tests for the first 1000 ft. of joint length for each kind of sealant 
and joint substrate. 

2) Perform one test for each 1000 ft. of joint length thereafter or one test per 
each floor per elevation. 

b. Test Method: Test joint sealants in accordance with Method A, Field-Applied 
Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C1193 or Method A, Tail 
Procedure, in ASTM C1521. 

1) For joints with dissimilar substrates, verify adhesion to each substrate 
separately; extend cut along one side, verifying adhesion to opposite side. 
Repeat procedure for opposite side. 

c. Inspect tested joints and report on the following: 

1) Whether sealants filled joint cavities and are free of voids. 
2) Whether sealant dimensions and configurations comply with specified 

requirements. 
3) Whether sealants in joints connected to pulled-out portion failed to adhere to 

joint substrates or tore cohesively. Include data on pull distance used to test 
each kind of product and joint substrate. Compare these results to determine 
if adhesion complies with sealant manufacturer's field-adhesion hand-pull 
test criteria. 

d. Record test results in a field-adhesion-test log. Include dates when sealants were 
installed, names of persons who installed sealants, test dates, test locations, 
whether joints were primed, adhesion results and percent elongations, sealant 
material, sealant configuration, and sealant dimensions. 

e. Repair sealants pulled from test area by applying new sealants following same 
procedures used originally to seal joints. Ensure that original sealant surfaces are 
clean and that new sealant contacts original sealant. 

2. Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from 
testing or noncompliance with other indicated requirements will be considered 
satisfactory. Remove sealants that fail to adhere to joint substrates during testing or to 
comply with other requirements. Retest failed applications until test results prove sealants 
comply with indicated requirements. 

C. Prepare test and inspection reports. 
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3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 
and with cleaning materials approved in writing by manufacturers of joint sealants and of 
products in which joints occur. 

3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion. If, despite such protection, damage 
or deterioration occurs, cut out, remove, and repair damaged or deteriorated joint sealants 
immediately so installations with repaired areas are indistinguishable from original work. 

3.7 JOINT-SEALANT SCHEDULE 

A. Exterior joints in horizontal traffic surfaces JS-#1: 

1. Joint Locations: 
a. Isolation and contraction joints in cast-in-place concrete slabs. 
b. Joints between different materials listed above. 
c. . 
d. Other joints as indicated on Drawings. 

2. Joint Sealant: Urethane, M, P, 50, T, NT. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

B. Exterior joints in vertical surfaces and horizontal nontraffic surfaces JS-#2: 

1. Joint Locations: 

a. Construction joints in cast-in-place concrete. 
b. Joints between plant-precast architectural concrete units. 
c. Control and expansion joints in unit masonry. 
d. Joints in dimension stone cladding. 
e. Joints in glass unit masonry assemblies. 
f. Joints in exterior insulation and finish systems. 
g. Joints between metal panels. 
h. Joints between different materials listed above. 
i. Perimeter joints between materials listed above and frames of doors windows and 

louvers. 
j. Control and expansion joints in ceilings and other overhead surfaces. 
k. Joints in cement plastering. 
l. Other joints as indicated on Drawings. 

2. Joint Sealant: Silicone, nonstaining, S, NS, 50, NT. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

C. Interior joints in horizontal traffic surfaces JS-#3: 
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1. Joint Locations: 

a. Isolation joints in cast-in-place concrete slabs. 
b. Control and expansion joints in epoxy resinous flooring. 
c. Other joints as indicated on Drawings. 

2. Joint Sealant: Urethane, S, P, 25, T, NT. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

D. Interior joints in vertical surfaces and horizontal nontraffic surfaces JS-#4: 

1. Joint Locations: 

a. Control and expansion joints on exposed interior surfaces of exterior walls. 
b. Vertical joints on exposed surfaces of walls and partitions. 
c. Horizontal joints on exposed surfaces of walls and partitions. 
d. Other joints as indicated on Drawings. 

2. Joint Sealant: Urethane, S, NS, 25, NT. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

E. Interior joints in vertical surfaces and horizontal nontraffic surfaces not subject to significant 
movement JS-#6: 

1. Joint Locations: 

a. Control joints on exposed interior surfaces of exterior walls. 
b. Perimeter joints between interior wall surfaces and frames of interior doors 

windows and elevator entrances. 
c. Joints between interior wall surfaces and wall base. 
d. . 
e. Other joints as indicated on Drawings. 

2. Joint Sealant: Acrylic latex. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

F. Concealed mastics[ JS-#]: 

1. Joint Locations: 

a. Aluminum thresholds. 
b. Sill plates. 
c. . 
d. Other joints as indicated on Drawings. 

2. Joint Sealant: Butyl-rubber based. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

END OF SECTION 079200 
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SECTION 084213 - ALUMINUM-FRAMED ENTRANCES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Aluminum-framed entrance door systems. 

B. Related Requirements: 

1. Section 084226 "All-Glass Entrances" for systems without aluminum support framing. 
2. Section 081216 "Aluminum Frames" for interior aluminum framing. 
3. Section 084229.33 “Swinging Automatic Entrances” for automatic door entrance. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes. 

B. Shop Drawings: For aluminum-framed entrances. Include plans, elevations, sections, full-size 
details, and attachments to other work. 

1. Include details of provisions for assembly expansion and contraction and for draining 
moisture occurring within the assembly to the exterior. 

2. Include full-size isometric details of each type of vertical-to-horizontal intersection of 
aluminum-framed entrances, showing the following: 

a. Joinery, including concealed welds. 
b. Anchorage. 
c. Expansion provisions. 
d. Glazing. 
e. Flashing and drainage. 

3. Show connection to and continuity with adjacent thermal, weather, air, and vapor 
barriers. 

4. Include point-to-point wiring diagrams showing the following: 

a. Power requirements for each electrically operated door hardware. 
b. Location and types of switches, signal device, conduit sizes, and number and size 

of wires. 

C. Samples for Initial Selection: For units with factory-applied color finishes. 
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D. Samples for Verification: For each type of exposed finish required, in manufacturer's standard 
sizes. 

E. Fabrication Sample: Of each vertical-to-horizontal intersection of assemblies, made from 12-
inch lengths of full-size components and showing details of the following: 

1. Joinery, including concealed welds. 
2. Anchorage. 
3. Expansion provisions. 
4. Glazing. 
5. Flashing and drainage. 

F. Entrance Door Hardware Schedule: Prepared by or under supervision of supplier, detailing 
fabrication and assembly of entrance door hardware, as well as procedures and diagrams. 
Coordinate final entrance door hardware schedule with doors, frames, and related work to 
ensure proper size, thickness, hand, function, and finish of entrance door hardware. 

1.3 INFORMATIONAL SUBMITTALS 

A. Certificates: 

1. Energy Performance Certificates: For aluminum-framed entrances, accessories, and 
components, from manufacturer. 

a. Basis for Certification: NFRC-certified energy performance values for each 
aluminum-framed entrance. 

B. Test and Evaluation Reports: 

1. Product Test Reports: For aluminum-framed entrances, for tests performed by qualified 
testing agency. 

C. Field-Quality-Control Submittals: 

1. Field quality-control reports. 

D. Qualification Statements: 

1. For Installer and field testing agency. 
2. For egress door inspector. 

a. Submit documentation of compliance with NFPA 101, Section 7.2.1.15.4. 
b. Submit copy of DHI's Fire and Egress Door Assembly Inspector (FDAI) 

certificate. 

E. Sample warranties. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For aluminum-framed entrances. 
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1.5 QUALITY ASSURANCE 

A. Qualifications: 

1. Installers: An entity that employs installers and supervisors who are trained and approved 
by manufacturer and that employs a qualified glazing contractor for this Project who is 
certified under the North American Contractor Certification Program (NACC) for 
Architectural Glass & Metal (AG&M) contractors and that employs glazing technicians 
certified under the Architectural Glass and Metal Technician (AGMT) certification 
program. 

2. Testing Agency: Qualified in accordance with ASTM E699 for testing indicated and 
accredited by IAS or ILAC Mutual Recognition Arrangement as complying with 
ISO/IEC 17025 and acceptable to Owner and Architect. 

3. Egress Door Inspector: Inspector for field quality-control inspections of egress door 
assemblies shall comply with qualifications set forth in NFPA 101, Section 7.2.1.15.4 
and the following: 

a. DHI's Fire and Egress Door Assembly Inspector (FDAI) certification 

1.6 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of aluminum-framed 
entrances that do not comply with requirements or that fail in materials or workmanship within 
specified warranty period. 

1. Warranty Period:  10 years from date of Substantial Completion. 

B. Special Finish Warranty, Factory-Applied Finishes: Standard form in which manufacturer 
agrees to repair finishes or replace aluminum that shows evidence of deterioration of factory-
applied finishes within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested in accordance with 
ASTM D2244. 

b. Chalking in excess of a No. 8 rating when tested in accordance with 
ASTM D4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Warranty Period:  10 years from date of Substantial Completion. 

C. Special Finish Warranty, Anodized Finishes: Standard form in which manufacturer agrees to 
repair finishes or replace aluminum that shows evidence of deterioration of anodized finishes 
within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested in accordance with 
ASTM D 2244. 
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b. Chalking in excess of a No. 8 rating when tested in accordance with 
ASTM D 4214. 

c. Cracking, peeling, or chipping. 

2. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Arcadia, Inc. 
2. Kawneer North America, an Arconic company. 
3. U.S. Aluminum; a brand of C.R. Laurence. 
4. Or Approved Equal. 

B. Source Limitations: Obtain all components of aluminum-framed entrance, including framing 
and accessories, from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. General Performance: Comply with performance requirements specified, as determined by 
testing of aluminum-framed entrances representing those indicated for this Project without 
failure due to defective manufacture, fabrication, installation, or other defects in construction. 

B. Structural Loads: 

1. Wind Loads: As indicated on Drawings. 
2. Other Design Loads: As indicated on Drawings. 

C. Structural: Test in accordance with ASTM E330/E330M as follows: 

1. When tested at 150 percent of positive and negative wind-load design pressures, entrance 
doors, including anchorage, do not evidence material failures, structural distress, or 
permanent deformation of main framing members exceeding 0.2 percent of span. 

2. Test Durations: As required by design wind velocity, but not less than 10 seconds. 

D. Water Penetration under Static Pressure: Test in accordance with ASTM E331 as follows: 

1. No evidence of water penetration through fixed glazing and framing areas of entrance 
doors when tested according to a minimum static-air-pressure differential of 20 percent of 
positive wind-load design pressure, but not less than 6.24 lbf/sq. ft.. 

E. Energy Performance: Certified and labeled by manufacturer for energy performance as follows: 

1. Thermal Transmittance (U-factor): 

http://www.specagent.com/Lookup?ulid=12803
http://www.specagent.com/Lookup?uid=123457214531
http://www.specagent.com/Lookup?uid=123457214537
http://www.specagent.com/Lookup?uid=123457214544
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a. Fixed Glazing and Framing Areas: U-factor for the system of not more than 0.45 
Btu/sq. ft. x h x deg F as determined in accordance with NFRC 100. 

b. Entrance Doors: U-factor of not more than 0.77 Btu/sq. ft. x h x deg F as 
determined in accordance with NFRC 100. 

2. Solar Heat-Gain Coefficient (SHGC): 

a. Fixed Glazing and Framing Areas: SHGC for the system of not more than 0.40 as 
determined in accordance with NFRC 200. 

b. Entrance Doors: SHGC of not more than 0.35 as determined in accordance with 
NFRC 200. 

3. Air Leakage: 

a. Fixed Glazing and Framing Areas: Air leakage for the system of not more than 
0.06 cfm/sq. ft. at a static-air-pressure differential of 1.57 lbf/sq. ft. when tested in 
accordance with ASTM E283. 

b. Entrance Doors: Air leakage of not more than 1.0 cfm/sq. ft. at a static-air-pressure 
differential of 1.57 lbf/sq. ft.. 

4. Condensation Resistance Factor (CRF): 

a. Fixed Glazing and Framing Areas: CRF for the system of not less than 55 as 
determined in accordance with AAMA 1503. 

b. Entrance Doors: CRF of not less than 63 as determined in accordance with 
AAMA 1503. 

F. Noise Reduction: Test in accordance with ASTM E90, with ratings determined by 
ASTM E1332, as follows. 

1. Outdoor-Indoor Transmission Class: Minimum 30. 

G. Windborne-Debris Impact Resistance: Passes ASTM E1886 missile-impact and cyclic-pressure 
tests in accordance with ASTM E1996 for Wind Zone 1 for basic protection. 

H. Thermal Movements: Allow for thermal movements resulting from ambient and surface 
temperature changes. 

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 

2.3 ALUMINUM-FRAMED ENTRANCE DOOR SYSTEMS 

A. Entrance Doors: Manufacturer's standard glazed entrance doors for manual-swing or automatic 
operation. 

1. Door Construction:  2-inch overall thickness, with minimum 0.188-inch- thick, extruded-
aluminum tubular rail and stile members. Mechanically fasten corners with reinforcing 
brackets that are deeply penetrated and fillet welded or that incorporate concealed tie 
rods. 
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a. Thermal Construction: High-performance plastic connectors separate aluminum 
members exposed to the exterior from members exposed to the interior. 

2. Door Design:  Medium stile; 3-1/2-inch nominal width. 
3. Glazing Stops and Gaskets: Beveled, snap-on, extruded-aluminum stops and preformed 

gaskets. 

a. Provide nonremovable glazing stops on outside of door. 

4. Door Finish:  Color anodic finish. 

B. Framing Members: Manufacturer's standard extruded aluminum, minimum 0.125 inch thick and 
reinforced as required to support imposed loads. 

1. Nominal Size: 1-3/4 by 4-1/2 inches. 
2. Exterior Framing Construction:  Thermally improved. 
3. Interior Vestibule Framing Construction: Nonthermal. 
4. Finish: Match door finish. 

C. Backer Plates: Manufacturer's standard, continuous backer plates for framing members, if not 
integral, where framing abuts adjacent construction. 

D. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 

E. Materials: 

1. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 

a. Sheet and Plate: ASTM B209. 
b. Extruded Bars, Rods, Profiles, and Tubes: ASTM B221. 
c. Structural Profiles: ASTM B308/B308M. 

2. Steel Reinforcement: 

a. Structural Shapes, Plates, and Bars: ASTM A36/A36M. 
b. Cold-Rolled Sheet and Strip: ASTM A1008/A1008M. 
c. Hot-Rolled Sheet and Strip: ASTM A1011/A1011M. 

3. Steel Reinforcement Primer: Manufacturer's standard zinc-rich, corrosion-resistant 
primer complying with SSPC-PS Guide No. 12.00; applied immediately after surface 
preparation and pretreatment. Select surface preparation methods in accordance with 
recommendations in SSPC-SP COM, and prepare surfaces in accordance with applicable 
SSPC standard. 

2.4 ENTRANCE DOOR HARDWARE 

A. General: Provide entrance door hardware and entrance door hardware sets indicated in 
"Entrance Door Hardware Sets" Article for each entrance door, to comply with requirements in 
this Section. 
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1. Entrance Door Hardware Sets: Provide quantity, item, size, finish or color indicated, and 
products complying with BHMA standard referenced. 

2. Sequence of Operation: Provide electrified door hardware function, sequence of 
operation, and interface with other building control systems indicated. 

3. Opening-Force Requirements: 

a. Egress Doors: Not more than 15 lbf to release the latch and not more than 30 lbf to 
set the door in motion and not more than 15 lbf to open the door to its minimum 
required width. 

B. Designations: Requirements for design, grade, function, finish, quantity, size, and other 
distinctive qualities of each type of entrance door hardware are indicated in "Entrance Door 
Hardware Sets" Article. Products are identified by using entrance door hardware designations as 
follows: 
1. References to BHMA Standards: Provide products complying with these standards and 

requirements for description, quality, and function. 

C. Continuous-Gear Hinges: BHMA A156.26. 

D. Mortise Auxiliary Locks: BHMA A156.5, Grade 1. 

E. Automatic and Self-Latching Flush Bolts: BHMA A156.3, Grade 1. 

F. Panic Exit Devices: BHMA A156.3, Grade 1, listed and labeled by a testing and inspecting 
agency acceptable to authorities having jurisdiction, for panic protection, based on testing in 
accordance with UL 305. 

G. Cylinders: 

1. Provide cylinder from the same manufacturer of locking devices. 
2. BHMA A156.5, Grade 1. 

a. Keying:  Master key system. Permanently inscribe each key with a visual key 
control number and include notation to be furnished by Owner. 

H. Strikes: Provide strike with black-plastic dust box for each latch or lock bolt; fabricated for 
aluminum framing. 

I. Operating Trim: BHMA A156.6. 

J. Removable Mullions: BHMA A156.3 extruded aluminum. 

1. When used with panic exit devices, provide keyed removable mullions listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction, for panic 
protection, based on testing in accordance with UL 305. Use only mullions that have been 
tested with exit devices to be used. 

K. Closers: BHMA A156.4, Grade 1, with accessories required for a complete installation, sized as 
required by door size, exposure to weather, and anticipated frequency of use; adjustable to 
comply with field conditions and requirements for opening force. 
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L. Concealed Overhead Holders and Stops: BHMA A156.8, Grade 1. 

M. Weather Stripping: Manufacturer's standard replaceable components. 

1. Compression Type: Made of ASTM D2000 molded neoprene or ASTM D2287 molded 
PVC. 

2. Sliding Type: AAMA 701/702, made of wool, polypropylene, or nylon woven pile with 
nylon-fabric or aluminum-strip backing. 

N. Weather Sweeps: Manufacturer's standard exterior-door bottom sweep with concealed fasteners 
on mounting strip. 

O. Thresholds: BHMA A156.21 raised thresholds beveled with a slope of not more than 1:2, with 
maximum height of 1/2 inch. 

P. Finger Guards: Manufacturer's standard collapsible neoprene or PVC gasket anchored to frame 
hinge-jamb at center-pivoted doors. 

2.5 GLAZING 

A. Glazing: Comply with Section 088000 "Glazing." 

B. Glazing Gaskets: Manufacturer's standard sealed-corner pressure-glazing system of black, 
resilient elastomeric glazing gaskets, setting blocks, and shims or spacers. 

C. Glazing Sealants:  Comply with Section 088000 "Glazing." 

2.6 ACCESSORIES 

A. Automatic Door Operators:  Section 084229.33 "Swinging Automatic Entrances." 

B. Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials. 

1. Use self-locking devices where fasteners are subject to loosening or turning out from 
thermal and structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 
3. Use exposed fasteners with countersunk Phillips screw heads, finished to match framing 

system. 

C. Anchors: Three-way adjustable anchors with minimum adjustment of 1 inch that accommodate 
fabrication and installation tolerances in material and finish compatible with adjoining materials 
and recommended by manufacturer. 

D. Concealed Flashing: Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 
flashing compatible with adjacent materials. 

E. Bituminous Paint: Cold-applied asphalt-mastic paint containing no asbestos, formulated for 30-
mil thickness per coat. 
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F. Rigid PVC Filler. 

2.7 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration 
of finish. Remove weld spatter and welding oxides from exposed surfaces by descaling or 
grinding. 

C. Fabricate components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Physical and thermal isolation of glazing from framing members. 
4. Accommodations for thermal and mechanical movements of glazing and framing to 

maintain required glazing edge clearances. 
5. Fasteners, anchors, and connection devices that are concealed from view to greatest 

extent possible. 

D. Entrance Door Frames: Reinforce as required to support loads imposed by door operation and 
for installing entrance door hardware. 

1. At interior and exterior doors, provide compression weather stripping at fixed stops. 

E. Entrance Doors: Reinforce doors as required for installing entrance door hardware. 

1. At pairs of exterior doors, provide sliding-type weather stripping retained in adjustable 
strip and mortised into door edge. 

2. At exterior doors, provide weather sweeps applied to door bottoms. 

F. Entrance Door Hardware Installation: Factory install entrance door hardware to the greatest 
extent possible. Cut, drill, and tap for factory-installed entrance door hardware before applying 
finishes. 

G. After fabrication, clearly mark components to identify their locations in Project in accordance 
with Shop Drawings. 

2.8 ALUMINUM FINISHES 

A. Color Anodic Finish: AAMA 611, AA-M12C22A32/A34, Class II, 0.010 mm or thicker. 

1. Color:  As selected by Architect from full range of industry colors and color densities. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Comply with manufacturer's written instructions. 

B. Do not install damaged components. 

C. Fit joints to produce hairline joints free of burrs and distortion. 

D. Rigidly secure nonmovement joints. 

E. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 
deterioration and to prevent impeding movement of moving joints. 

F. Seal perimeter and other joints watertight unless otherwise indicated. 

G. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by 
painting contact surfaces with materials recommended by manufacturer for this purpose 
or installing nonconductive spacers. 

2. Where aluminum is in contact with concrete or masonry, protect against corrosion by 
painting contact surfaces with bituminous paint. 

H. Set continuous sill members and flashing in full sealant bed, as specified in Section 079200 
"Joint Sealants," to produce weathertight installation. 

I. Install joint filler behind sealant as recommended by sealant manufacturer. 

J. Install components plumb and true in alignment with established lines and grades. 

3.3 INSTALLATION OF GLAZING 

A. Install glazing as specified in Section 088000 "Glazing." 

3.4 INSTALLATION OF ALUMINUM-FRAMED ENTRANCE DOORS 

A. Install entrance doors to produce smooth operation and tight fit at contact points. 
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1. Exterior Doors: Install to produce weathertight enclosure and tight fit at weather 
stripping. 

2. Field-Installed Entrance Door Hardware: Install surface-mounted entrance door hardware 
according to entrance door hardware manufacturers' written instructions using concealed 
fasteners to greatest extent possible. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Tests and Inspections: Perform the following tests on aluminum-framed entrances. 

1. Water-Spray Test: Before installation of interior finishes has begun, areas designated by 
Architect shall be tested in accordance with AAMA 501.2 and shall not evidence water 
penetration. 

2. Air Leakage: ASTM E783 at 1.5 times the rate specified for laboratory testing in 
"Performance Requirements" Article but not more than 0.09 cfm/sq. ft. at a static-air-
pressure differential of 1.57 lbf/sq. ft.. 

3. Water Penetration: ASTM E1105 at a minimum uniform and cyclic static-air-pressure 
differential of 0.67 times the static-air-pressure differential specified for laboratory 
testing in "Performance Requirements" Article, but not less than 6.24 lbf/sq. ft., and shall 
not evidence water penetration. 

4. Egress Door Inspections: Inspect each aluminum-framed entrance door equipped with 
panic hardware, each aluminum-framed entrance door located in an exit enclosure, each 
electrically controlled aluminum-framed egress door, and each aluminum-framed 
entrance door equipped with special locking arrangements, in accordance with 
NFPA 101, Section 7.2.1.15. 

C. Aluminum-framed entrances will be considered defective if they do not pass tests and 
inspections. 

D. Prepare test and inspection reports. 

3.6 MAINTENANCE SERVICE 

A. Entrance Door Hardware Maintenance: 

1. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of entrance door hardware. 

3.7 ENTRANCE DOOR HARDWARE SETS 

A. The hardware sets represent the design intent and direction of the Architect. They are a 
guideline only and should not be considered a detailed hardware schedule. Discrepancies, 
conflicting hardware and missing items should be brought to the attention of the Architect with 
corrections made prior to the building process. Omitted items not included in a hardware set 
should be scheduled with the appropriate additional hardware required for proper application. 
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B. Hardware set 1 (HW-1); Door 108 
1. (2) Continuous Gear Hinges 
2. (1) Mortise Auxiliary Lock 
3. (1) Automatic Self Latching Flush Bolt 
4. (2) Panic Exit Devices 
5. (1) Cylinder 
6. (1) Strike 
7. (2) Operating Trim 
8. (2) Closers 
9. (2) Concealed Overhead Holder and Stop 
10. Weather Stripping 
11. Weather Sweeps 
12. Thresholds 
13. Finger Guards 
14. Swinging Automatic Entrance – Refer to Section 084229.33 “Swinging Automatic 

Entrances” 

END OF SECTION 084213 
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SECTION 084229.33 - SWINGING AUTOMATIC ENTRANCES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Swinging automatic entrances. 

B. Related Requirements: 
1. Section 084213 "Aluminum-Framed Entrances" for swinging, aluminum framed entrance 

door assemblies. 

1.2 DEFINITIONS 

A. AAADM: American Association of Automatic Door Manufacturers. 

B. Activation Device: A control that, when actuated, sends an electrical signal to the door operator 
to open the door. 

C. Double-Egress Doors: A pair of doors that simultaneously swing with the two doors moving in 
opposite directions, with no mullion between them. 

D. Double-Swing Doors: A pair of doors that swing with the two doors moving in opposite 
directions, with a mullion between them; each door functioning as a single-swing door. 

E. IBC: International Building Code. 

F. Safety Device: A control that, to avoid injury, prevents a door from opening or closing. 

G. For automatic door terminology, refer to BHMA A156.10 and BHMA A156.19 for definitions 
of terms. 

1.3 COORDINATION 

A. Coordinate sizes and locations of recesses in concrete floors for recessed control mats that 
control automatic entrances. Concrete, reinforcement, and formwork requirements are specified 
elsewhere. 

B. Templates: Distribute for doors, frames, and other work specified to be factory prepared for 
installing automatic entrances. 

C. Coordinate hardware with doors, frames, and related work to ensure proper size, thickness, 
hand, function, and finish. Coordinate hardware for automatic entrances with hardware required 
for rest of Project. 
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D. Electrical System Roughing-in: Coordinate layout and installation of automatic entrances with 
connections to power supplies and access-control system. 

E. System Integration: Integrate sliding automatic entrances with other systems as required for a 
complete working installation. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for automatic entrances. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 
specialties and accessories. 

B. Shop Drawings: For swinging automatic entrances. 

1. Include plans, elevations, sections, hardware mounting heights, and attachment details. 
2. Indicate dimensions, weights, loads, required clearances, method of field assembly, 

components, and location and size of each field connection. 
3. Include diagrams for power, signal, and control wiring. 
4. Indicate locations of activation and safety devices. 
5. Include hardware schedule and indicate hardware types, functions, quantities, and 

locations. 

C. Samples for Initial Selection: For units with factory-applied color and metal-clad finishes. 

1. Include Samples of hardware and accessories involving color or finish selection. 

D. Samples for Verification: For each type of exposed finish required, in manufacturer's standard 
sizes. 

E. Delegated-Design Submittal: For automatic entrances. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and manufacturer. 

B. Product Certificates: For each type of automatic entrance. Include emergency-exit features of 
automatic entrances serving as a required means of egress. 

C. Product Test Reports: For each type of automatic entrance, for tests performed by a qualified 
testing agency. 

D. Field quality-control reports. 
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E. Sample Warranties: For manufacturer's special warranties. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For automatic entrances, safety devices, and control systems 
to include in operation and maintenance manuals. 

1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A manufacturer with Company Certificate issued by AAADM 
indicating that manufacturer has a Certified Inspector on staff. 

B. Installer Qualifications: Manufacturer's authorized representative who is trained and approved 
for installation and maintenance of units required for this Project and who employs a Certified 
Inspector. 

C. Certified Inspector Qualifications: Certified by AAADM. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of automatic entrances 
that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 
b. Faulty operation of operators, controls, and hardware. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use. 

2. Warranty Period: Two years from date of Substantial Completion. 

B. Special Finish Warranty: Manufacturer agrees to repair or replace components on which 
finishes fail in materials or workmanship within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested in accordance with 
ASTM D2244. 

b. Chalking in excess of a No. 8 rating when tested in accordance with 
ASTM D4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Warranty Period:  10 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 AUTOMATIC ENTRANCE ASSEMBLIES 

A. Source Limitations: Obtain swinging automatic entrances from single source from single 
manufacturer. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

C. Power-Operated Door Standard: BHMA A156.10. 

D. Power-Assist and Low-Energy Door Standard: BHMA A156.19. 

2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design automatic entrances. 

B. Structural Performance: Automatic entrances shall withstand the effects of gravity loads and the 
following loads and stresses within limits and under conditions indicated in accordance with 
ASCE/SEI 7. 

C. Windborne-Debris Impact Resistance: Passes ASTM E1886 missile-impact and cyclic-pressure 
tests in accordance with ASTM E1996 for Wind Zone  2 for basic protection. 

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes. 

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 

E. Operating Temperature Range: Automatic entrances shall operate within minus 20 to plus 122 
deg F. 

F. Air Infiltration: Maximum air leakage through fixed glazing and framing areas of 
1.25 cfm/sq. ft. of fixed entrance-system area when tested in accordance with ASTM E283 at a 
minimum static-air-pressure difference of 1.57 lbf/sq. ft.. 

G. Opening Force: 

1. Power-Operated Doors: Not more than 50 lbf required to manually set door in motion if 
power fails, and not more than 15 lbf required to open door to minimum required width. 

2. Power-Operated Swinging Doors: Not more than 30 lbf required to manually open door if 
power fails. 

3. Breakaway Device for Power-Operated Doors: Not more than 50 lbf required for a 
breakaway door or panel to open. 

4. Power-Assist and Low-Energy Doors: Not more than 15 lbf required to release a latch if 
provided, not more than 30 lbf required to manually set door in motion, and not more 
than 15 lbf required to fully open door if power fails. 
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5. Accessible, Power-Assist Interior Doors: Not more than 5 lbf to push or pull door to fully 
open position. 

H. Entrapment-Prevention Force: 

1. Power-Operated Swinging Doors: Not more than 40 lbf required to prevent stopped door 
in the last 10 degrees of opening from moving in the direction of opening; not more than 
30 lbf required to prevent stopped door from moving in direction of closing. 

2. Low-Energy Doors: Not more than 15 lbf required to prevent stopped door from closing 
or opening. 

2.3 SWINGING AUTOMATIC ENTRANCES 

A. General: Provide manufacturer's standard automatic entrances, including doors, framing, 
headers, door operators, controls, and accessories required for a complete installation. 

B. Swinging, Power-Operated Automatic Entrance: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Besam Entrance Solutions; an ASSA ABLOY Group Company. 
b. DORMA USA, Inc. 
c. Stanley Access Technologies. 
d. Or Approved Equal. 

2. Configuration, Pair: Pair of swinging doors with transom. 

a. Traffic Pattern:  Double egress. 
b. Mounting: Between jambs. 

3. Operator Features: 

a. Power opening and power-assist spring closing. 
b. Adjustable opening and closing speeds. 
c. Adjustable hold-open time between zero and 30 seconds. 
d. Adjustable backcheck and latching. 
e. Obstruction recycle. 
f. Automatic door re-open if stopped while closing. 
g. On-off/hold-open switch to control electric power to operator, key operated. 
h. . 

4. Controls: Activation and safety devicesin accordance with BHMA standards. 
a. Activation Device, Switch:  Push-button switchto activate door operator. 
b. Safety Device, Presence Sensor: Mounted on door header to detect pedestrians in 

presence zone and to prevent door from closing. 

5. Finish: Finish framing, door(s), and header with Class I, color anodic finish. 

http://www.specagent.com/Lookup?ulid=12809
http://www.specagent.com/Lookup?uid=123457195554
http://www.specagent.com/Lookup?uid=123457195559
http://www.specagent.com/Lookup?uid=123457195557
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a. Color:  As selected by Architect from full range of industry colors and color 
densities. 

6. Metal Cladding and Finish: Clad framing, door(s), and header with metal sheet in finish 
as selected by Architect from manufacturer's full range. 

2.4 ENTRANCE COMPONENTS 

A. Framing Members: Extruded aluminum, minimum 0.125 inch thick and reinforced as required 
to support imposed loads. 

1. Nominal Size: As indicated on Drawings. 
2. Extruded Glazing Stops and Applied Trim: Minimum 0.062-inch wall thickness. 

B. Stile and Rail Doors: 1-3/4-inch-thick, glazed doors with minimum 0.125-inch-thick, extruded-
aluminum tubular stile and rail members. Mechanically fasten corners with reinforcing brackets 
that are welded, or incorporate concealed tie-rods that span full length of top and bottom rails. 

1. Glazing Stops and Gaskets: Beveled, snap-on, extruded-aluminum stops and preformed 
gaskets. 

2. Stile Design:  Medium stile, 3-1/2-inch nominal width. 
3. Rail Design:  6-1/2-inch nominal height. 
4. Muntin Bars: Horizontal tubular rail member for each door; match stile design and finish. 

C. Transom: 1-3/4-inch-deep transom with minimum 0.125-inch-thick, extruded-aluminum tubular 
stile and rail members matching door design. 

1. Glazing Stops and Gaskets: Same materials and design as for stile and rail door. 
2. Muntin Bars: Horizontal tubular rail members for each sidelite; match stile design. 

D. Headers: Fabricated from minimum 0.125-inch-thick extruded aluminum and extending full 
width of automatic entrance units to conceal door operators and controls. Provide hinged or 
removable access panels for service and adjustment of door operators and controls. Secure 
panels to prevent unauthorized access. 

1. Mounting:  Concealed, with one side of header flush with framing. 

E. Brackets and Reinforcements: High-strength aluminum with nonstaining, nonferrous shims for 
aligning system components. 

F. Signage: As required by cited BHMA standard. 

1. Application Process: Decals. 
2. Provide sign materials with instructions for field application after glazing is installed. 

2.5 MATERIALS 

A. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 
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1. Extrusions: ASTM B221. 
2. Sheet: ASTM B209. 

B. Steel Reinforcement: Reinforcement with corrosion-resistant primer complying with SSPC-PS 
Guide No. 12.00 applied immediately after surface preparation and pretreatment. Use surface 
preparation methods in accordance with recommendations in SSPC-SP COM and prepare 
surfaces in accordance with applicable SSPC standard. 

C. Stainless Steel Bars: ASTM A276/A276M or ASTM A666, type 304. 

D. Stainless Steel Tubing: ASTM A554, Grade MT 304. 

E. Bronze Sheet: ASTM B36/B36M, Alloy UNS No. C28000 (muntz metal, 60 percent copper) or 
Alloy UNS No. C23000 (red brass, 85 percent copper), in entrance manufacturer's standard 
thickness. 

F. Expanded Aluminum Mesh: Expanded aluminum sheet in accordance with the geometry of 
ASTM F1267. 

G. Glazing: As specified in Section 088000 "Glazing." 

H. Sealants and Joint Fillers: As specified in Section 079200 "Joint Sealants." 

I. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M. 

J. Fasteners and Accessories: Corrosion-resistant, nonstaining, nonbleeding fasteners and 
accessories compatible with adjacent materials. 

2.6 DOOR OPERATORS AND CONTROLS 

A. General: Provide operators and controls, which include activation and safety devices, in 
accordance with BHMA standards, for condition of exposure, and for long-term, maintenance-
free operation under normal traffic load for type of occupancy indicated. 

B. Door Operators: Provide door operators of size recommended by manufacturer for door size, 
weight, and movement. 

1. Door Operator Performance: Door operators shall open and close doors and maintain 
them in fully closed position when subjected to Project's design wind loads. 

2. Electromechanical Operators: Concealed, self-contained, overhead units powered by 
fractional-horsepower, permanent-magnet dc motor; with closing speed controlled 
mechanically by gear train and dynamically by braking action of electric motor; with 
solid-state microprocessor controller; complying with UL 325; and with manual 
operation with power off. 

C. Motion Sensors: Self-contained, K-band-frequency, microwave-scanner units; fully enclosed by 
their plastic housings; adjustable to provide detection-field sizes and functions required by 
BHMA A156.10. 

1. Provide capability for switching between bi- and unidirectional detection. 
2. For one-way traffic, sensor on egress side shall not be active when doors are fully closed. 
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D. Presence Sensors: Self-contained, active-infrared scanner units; adjustable to provide detection-
field sizes and functions required by BHMA A156.10. Sensors shall remain active at all times. 

E. Photoelectric Beams: Pulsed infrared, sender-receiver assembly for recessed mounting. Beams 
shall not be active when doors are fully closed. 

F. Push-Plate Switch: Momentary-contact door-control switch with flat push-plate actuator, with 
contrasting-colored, engraved message. 

1. Configuration, Rectangular: Rectangular push plate with 2-by-4-inch junction box. 

a. Mounting:  Surface mounted on wall. 

2. Push-Plate Material: Stainless steel, as selected by Architect from manufacturer's full 
range. 

3. Message:  International symbol of accessibility and "Push to Open." 

G. Electrical Interlocks: Unless units are equipped with self-protecting devices or circuits, provide 
electrical interlocks to prevent activation of operator when door is locked, latched, or bolted. 

2.7 HARDWARE 

A. General: Provide units in sizes and types recommended by automatic entrance and hardware 
manufacturers for entrances and uses indicated. Finish exposed parts to match door finish unless 
otherwise indicated. 

B. Manual Opening for Power-Operated Swinging Doors: Provide hardware that, in a power 
failure, allows door to open with a manual force stipulated in "Performance Requirements" 
Article. 

C. Breakaway Device for Power-Operated Doors: Device that allows door to swing out in direction 
of egress to full 90 degrees from any operating position. Maximum force to open door shall be 
as stipulated in "Performance Requirements" Article. Interrupt powered operation of door 
operator while in breakaway mode. 

1. Include one adjustable detent device mounted at the top of each breakaway panel to 
control breakaway force. 

a. Panel Closer: Factory-installed concealed hydraulic door closer. 
b. Limit Arms: Limit swing to 90 degrees, spring loaded with adjustable friction 

damping. 

D. Manual Opening for Power-Assist and Low-Energy Doors: Provide hardware that, in a power 
failure, allows door to open with a manual force as stipulated in "Performance Requirements" 
Article. 

E. Hinges: 

1. Center-Pivot Sets: BHMA A156.4, Grade 1, with exposed parts of cast-aluminum alloy. 
2. Offset Pivots: BHMA A156.4, Grade 1, with exposed parts of cast-aluminum alloy. 
3. Butt Hinges: BHMA A156.1, Grade 1, five-knuckle, 4-1/2-by-4-inch ball-bearing butts. 
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a. Provide nonremovable pins at hinges exposed on outside of door. 
b. Provide nonferrous hinges for doors exposed to weather. 
c. Provide three hinges at each leaf for doors up to 36 inches wide and 80 inches tall; 

provide four hinges at each leaf for wider or taller doors. 

4. Continuous-Geared Hinges: BHMA A156.26, Grade 1. 

F. Deadlocks: Deadbolt operated by exterior cylinder and interior thumb turn, with minimum 1-
inch-long throw bolt; BHMA A156.5, Grade 1. 

1. Cylinders: BHMA A156.5, Grade 1, six-pin mortise type. 

a. Keying:  Integrate into building master key system. 
b. Keys:  Three for each cylinder. 

2. Deadbolts: Laminated-steel hook, mortise type, BHMA A156.5, Grade 1. 
3. Two-Point Locking for Swinging Doors: Mechanism in stile of active door leaf that 

automatically extends second lockbolt into header. 

G. Push Bars: As selected by Architect from manufacturer's full range of full-door-width, single 
push bars. 

H. Pull Handles: As selected by Architect from manufacturer's full range of pull handles and 
plates. 

I. Thresholds: BHMA A156.21, extruded-aluminum raised thresholds; with beveled edges with a 
slope of not more than 1:2 and a maximum height of 1/2 inch. Provide cutouts as required for 
door operating hardware. 

J. Weather Stripping: Replaceable components. 

1. Sliding Type: AAMA 701/702, made of wool, polypropylene, or nylon woven pile with 
nylon-fabric or aluminum-strip backing. 

2. Compression Type: Made of ASTM D2000 molded neoprene or ASTM D2287 molded 
PVC. 

3. Weather Sweeps: Nylon brush sweep mounted to underside of door bottom. 

K. Finger Guards: Collapsible neoprene or PVC gasket. 

2.8 ACCESSORIES 

A. Guide Rails: 

1. Anodized aluminum, fabricated from bars or tubing, minimum 30 inches high, and 
finished to match doors unless otherwise indicated; positioned and projecting from face 
of door jamb for distance as indicated, but not less than that required by BHMA A156.10 
for type of door and direction of travel; with filler panel. 

a. Filler Panel: Expanded aluminum mesh. 
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1) Orient expanded aluminum mesh with long dimension of diamonds parallel 
to top rail. 

2) Color:  As selected by Architect from manufacturer's full range. 

b. Provide intermediate rail in guide rail suitable for supporting photoelectric beams. 
c. Mounting:  Jamb and floor. 
d. Aluminum Finish:  Class I, color anodic finish. 

1) Color:  As selected by Architect from full range of industry colors and color 
densities. 

2.9 FABRICATION 

A. General: Factory fabricate automatic entrance components to designs, sizes, and thicknesses 
indicated and to comply with indicated standards. 

1. Form aluminum shapes before finishing. 
2. Weld in concealed locations to greatest extent possible to minimize distortion or 

discoloration of finish. Remove weld spatter and welding oxides from exposed surfaces 
by descaling or grinding. 

3. Use concealed fasteners to greatest extent possible. Where exposed fasteners are 
required, use countersunk Phillips flat-head machine screws, finished to match framing. 

a. Where fasteners are subject to loosening or turning out from thermal and structural 
movements, wind loads, or vibration, use self-locking devices. 

b. Reinforce members as required to receive fastener threads. 

4. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or by applying sealant or tape recommended by 
manufacturer for this purpose. 

B. Framing: Provide automatic entrances as prefabricated assemblies. Complete fabrication, 
assembly, finishing, hardware application, and other work before shipment to Project site. 

1. Fabricate tubular and channel frame assemblies with welded or mechanical joints. 
Provide subframes and reinforcement as required for a complete system to support 
required loads. 

2. Perform fabrication operations in manner that prevents damage to exposed finish 
surfaces. 

3. Form profiles that are sharp, straight, and free of defects or deformations. 
4. Provide components with concealed fasteners and anchor and connection devices. 
5. Fabricate components with accurately fitted joints, with ends coped or mitered to produce 

hairline joints free of burrs and distortion. 
6. Fabricate exterior components to drain water passing joints, condensation occurring 

within framing members, and moisture migrating within system to exterior. Provide 
anchorage and alignment brackets for concealed support of assembly from building 
structure. 

7. Allow for thermal expansion of exterior units. 
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C. Doors: Factory fabricated and assembled in profiles indicated. Reinforce as required to support 
imposed loads and for installing hardware. 

D. Metal Cladding: Factory-fabricated and -installed metal cladding, completely covering all 
visible surfaces as part of prefabricated entrance assembly before shipment to Project site. 

1. Perform fabrication operations in manner that prevents damage to exposed finish 
surfaces. 

2. Form profiles that are sharp, straight, and free of defects or deformations. 
3. Provide components with concealed fasteners and anchor and connection devices. 
4. Fabricate components with accurately fitted joints, with ends coped or mitered to produce 

hairline joints free of burrs and distortion. 
5. Fabricate exterior components to drain water passing joints, condensation occurring 

within framing members, and moisture migrating within system to exterior. 
6. Allow for thermal expansion at exterior entrances. 

E. Door Operators: Factory fabricated and installed in headers, including adjusting and testing. 

F. Glazing: Fabricate framing with minimum glazing edge clearances for thickness and type of 
glazing indicated, in accordance with GANA's "Glazing Manual." 

G. Hardware: Factory install hardware to greatest extent possible; remove only as required for final 
finishing operation and for delivery to and installation at Project site. Cut, drill, and tap for 
factory-installed hardware before applying finishes. 

1. Provide sliding-type weather stripping, mortised into door, at perimeter of doors. 
2. Provide compression-type weather stripping at fixed stops of exterior doors. At locations 

without fixed stops, provide sliding-type weather stripping retained in adjustable strip 
mortised into door edge. 

3. Provide weather sweeps mounted to underside of door bottoms of exterior doors. 
4. Provide finger guards at each swinging-door leaf that has clearance at hinge side greater 

than 1/4 inch and less than 3/4 inch with door in any position. Anchor guards to hinge-
jamb frame. 

H. Controls: 

1. General: Factory install activation and safety devices in doors and headers as required by 
BHMA A156.10 for type of door and direction of travel. 

2. Install photoelectric beams in sides of guide rails, with dimension above finished floor 
not less than 24 inches. 

2.10 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

B. Apply organic and anodic finishes to formed metal after fabrication unless otherwise indicated. 
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C. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations 
in appearance of adjoining components are acceptable if they are within the range of approved 
Samples and are assembled or installed to minimize contrast. 

2.11 ALUMINUM FINISHES 

A. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances, header support, and other conditions affecting performance of automatic entrances. 

B. Examine roughing-in for electrical systems to verify actual locations of power connections 
before automatic entrance installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: Install automatic entrances according to manufacturer's written instructions and cited 
BHMA A156.10 for direction of pedestrian travel, including signage, controls, wiring, and 
connection to the building's power supply. 

1. Do not install damaged components. Fit frame joints to produce hairline joints free of 
burrs and distortion. Rigidly secure nonmovement joints. Seal joints watertight. 

2. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or by applying sealant or tape recommended by 
manufacturer for this purpose. 

3. Where aluminum will contact concrete or masonry, protect against corrosion by painting 
contact surfaces with bituminous coating. 

B. Entrances: Install automatic entrances plumb and true in alignment with established lines and 
grades without warp or rack of framing members and doors. Anchor securely in place. 

1. Install surface-mounted hardware using concealed fasteners to greatest extent possible. 
2. Set headers, operating brackets, and guides level and true to location with anchorage for 

permanent support. 
3. Install components to drain water passing joints, condensation occurring within framing 

members, and moisture migrating within system to exterior. 
4. Provide thresholds at exterior doors. 

C. Door Operators: Connect door operators to electrical power distribution system. 

D. Access-Control Devices: Connect access-control devices to access-control system as specified 
in Section 281300 "Access Control Software and Database Management." 
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E. Controls: Install and adjust activation and safety devices according to manufacturer's written 
instructions and cited BHMA standard for direction of pedestrian travel. Connect control wiring 
in accordance with Section 260519 "Low-Voltage Electrical Power Conductors and Cables." 

F. Guide Rails: Install rails in accordance with BHMA A156.10, including Appendix A, and 
manufacturer's written instructions unless otherwise indicated. 

G. Glazing: Install glazing as specified in Section 088000 "Glazing." 

H. Sealants: Comply with requirements specified in Section 079200 "Joint Sealants" to provide 
weathertight installation. 

1. Set thresholds, framing members, and flashings in full sealant bed. 
2. Seal perimeter of framing members with sealant. 

I. Signage: Apply signage on both sides of each door and breakaway sidelite, as required by cited 
BHMA standard for direction of pedestrian travel. 

J. Wiring within Automatic Entrance Enclosures: Bundle, lace, and train conductors to terminal 
points with no excess and without exceeding manufacturer's written limitations on bending 
radii. Provide and use lacing bars and distribution spools. 

3.3 FIELD QUALITY CONTROL 

A. Certified Inspector:  Engage a Certified Inspector to test and inspect components, assemblies, 
and installations, including connections. 

B. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative: 

1. Test and inspect each automatic entrance, using AAADM inspection forms, to determine 
compliance of installed systems with applicable BHMA standards. 

C. Automatic entrances will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.4 ADJUSTING 

A. Adjust hardware, moving parts, door operators, and controls to function smoothly, and lubricate 
as recommended by manufacturer; comply with requirements of applicable BHMA standards. 

1. Adjust exterior doors for tight closure. 

B. Readjust door operators and controls after repeated operation of completed installation 
equivalent to three days' use by normal traffic (100 to 300 cycles). 

C. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to 
two visits to Project during other-than-normal occupancy hours for this purpose. 
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3.5 CLEANING 

A. Clean glass and metal surfaces promptly after installation. Remove excess glazing and sealant 
compounds, dirt, and other substances. Repair damaged finish to match original finish. 

1. Comply with requirements in Section 088000 "Glazing" for cleaning and maintaining 
glass. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain automatic entrances. 

END OF SECTION 084229.33 
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SECTION 088000 - GLAZING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Glass products. 
2. Insulating glass. 
3. Glazing sealants. 
4. Glazing tapes. 
5. Opaque glazing film. 
6. Miscellaneous glazing materials. 

B. Related Requirements: 
1. Section 084126 "All-Glass Entrances and Storefronts." 
2. Section 088813 "Fire-Rated Glazing." 

1.2 DEFINITIONS 

A. Glass Manufacturers: Firms that produce primary glass, fabricated glass, or both, as defined in 
referenced glazing publications. 

B. Glass Thicknesses: Indicated by thickness designations in millimeters in accordance with 
ASTM C1036. 

C. IBC: International Building Code. 

D. Interspace: Space between lites of an insulating-glass unit. 

1.3 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and 
face clearances, and adequate sealant thicknesses, with reasonable tolerances to achieve proper 
safety margins for glazing retention under each design load case, load case combination, and 
service condition. 

1. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

2. Review temporary protection requirements for glazing during and after installation. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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B. Glass Samples: For each type of the following products; 12 inches square. 
1. Laminated glass. 
2. Insulating glass. 

C. Glazing Accessory Samples: For sealants and colored spacers, in 12-inch lengths. Install sealant 
Samples between two strips of material representative in color of adjoining framing system. 

D. Glazing Schedule: List glass types and thicknesses for each size opening and location. Use same 
designations indicated on Drawings. 

E. Delegated Design Submittal: For glass indicated to comply with performance requirements and 
design criteria, including analysis data signed and sealed by qualified professional engineer 
responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturers of fabricated glass units and sealant testing agency. 

B. Product Certificates: For glass. 

C. Product Test Reports: For fabricated glass and glazing sealants, for tests performed by a 
qualified testing agency. 

1. For glazing sealants, provide test reports based on testing current sealant formulations 
within previous 36-month period. 

D. Preconstruction adhesion and compatibility test report. 

E. Sample Warranties: For special warranties. 

1.6 QUALITY ASSURANCE 

A. Fabricated-Glass Manufacturer Qualifications: A qualified manufacturer of fabricated glass 
units who is approved and certified by primary glass manufacturer. 

B. Installer Qualifications: A qualified glazing contractor for this Project who is certified under the 
North American Contractor Certification Program (NACC) for Architectural Glass & Metal 
(AG&M) contractors and who employs glazing technicians certified under the Architectural 
Glass and Metal Technician (AGMT) certification program. 

C. Glass Testing Agency Qualifications: A qualified independent testing agency accredited 
according to the NFRC CAP 1 Certification Agency Program. 

D. Sealant Testing Agency Qualifications: An independent testing agency qualified according to 
ASTM C1021 to conduct the testing indicated. 

E. Mockups: Build mockups to demonstrate aesthetic effects and to set quality standards for 
materials and execution. 
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1. Install glazing in mockups specified in Section 084113 "Aluminum-Framed Entrances 
and Storefronts" Section 081416 “Flush Wood Doors” to match glazing systems required 
for Project, including glazing methods. 

2. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.7 PRECONSTRUCTION TESTING 

A. Preconstruction Adhesion and Compatibility Testing: Test each glass product, tape sealant, 
gasket, glazing accessory, and glass-framing member for adhesion to and compatibility with 
elastomeric glazing sealants. 

1. Testing is not required if data are submitted based on previous testing of current sealant 
products and glazing materials matching those submitted. 

2. Use ASTM C1087 to determine whether priming and other specific joint-preparation 
techniques are required to obtain rapid, optimum adhesion of glazing sealants to glass, 
tape sealants, gaskets, and glazing channel substrates. 

3. Test no fewer than eight Samples of each type of material, including joint substrates, 
shims, sealant backings, secondary seals, and miscellaneous materials. 

4. Schedule enough time for testing and analyzing results to prevent delaying the Work. 
5. For materials failing tests, submit sealant manufacturer's written instructions for 

corrective measures including use of specially formulated primers. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials in accordance with manufacturer's written instructions. Prevent 
damage to glass and glazing materials from condensation, temperature changes, direct exposure 
to sun, or other causes. 

B. Comply with insulating-glass manufacturer's written instructions for venting and sealing units to 
avoid hermetic seal ruptures due to altitude change. 

1.9 FIELD CONDITIONS 

A. Environmental Limitations: Do not proceed with glazing when ambient and substrate 
temperature conditions are outside limits permitted by glazing material manufacturers and when 
glazing channel substrates are wet from rain, frost, condensation, or other causes. 

1. Do not install glazing sealants when ambient and substrate temperature conditions are 
outside limits permitted by sealant manufacturer or are below 40 deg F. 

1.10 WARRANTY 

A. Manufacturer's Special Warranty for Insulating Glass: Manufacturer agrees to replace 
insulating-glass units that deteriorate within specified warranty period. Deterioration of 
insulating glass is defined as failure of hermetic seal under normal use that is not attributed to 
glass breakage or to maintaining and cleaning insulating glass contrary to manufacturer's written 
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instructions. Evidence of failure is obstruction of vision by dust, moisture, or film on interior 
surfaces of glass. 

1. Warranty Period: 10 years from date of Substantial Completion. 

B. Manufacturer's Special Warranty for Heat-Soaked Tempered Glass: Manufacturer agrees to 
replace heat-soaked tempered glass units that spontaneously break due to nickel sulfide (NiS) 
inclusions at a rate exceeding 0.3 percent (3/1000) within specified warranty period. Coverage 
for any other cause is excluded. 

1. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Glass: Obtain glass from single source from single manufacturer. 

B. Source Limitations for Glazing Accessories: For each product and installation method, obtain 
from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. General: Installed glazing systems shall withstand normal thermal movement and wind and 
impact loads (where applicable) without failure, including loss or glass breakage attributable to 
defective manufacture, fabrication, or installation; failure of sealants or gaskets to remain 
watertight and airtight; deterioration of glazing materials; or other defects in construction. 

B. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design glazing. 

C. Structural Performance: Glazing shall withstand the following design loads within limits and 
under conditions indicated determined in accordance with the IBC and ASTM E1300: 

1. Design Wind Pressures:  Determine design wind pressures applicable to Project in 
accordance with ASCE/SEI 7, based on heights above grade indicated on Drawings. 

a. Wind Design Data: As indicated on Drawings. 
b. Basic Wind Speed: 115 mph. 
c. Importance Factor: 1.0. 
d. Exposure Category: B . 

2. Maximum Lateral Deflection: For glass supported on all four edges, limit center-of-glass 
deflection at design wind pressure to not more than 1/50 times the short-side length or 1 
inch, whichever is less. 

3. Thermal Loads: Design glazing to resist thermal stress breakage induced by differential 
temperature conditions and limited air circulation within individual glass lites and 
insulated glazing units. 
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D. Windborne-Debris-Impact Resistance: Exterior glazing shall pass ASTM E1886 missile-impact 
and cyclic-pressure tests in accordance with ASTM E1996 for Wind Zone  2 for basic 
protection. 

E. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 
16 CFR 1201, Category II. 

F. Thermal and Optical Performance Properties: Provide glass with performance properties 
specified, as indicated in manufacturer's published test data, based on procedures indicated 
below: 

1. For monolithic-glass lites, properties are based on units with lites 6 mm thick. 
2. For laminated-glass lites, properties are based on products of construction indicated. 
3. For insulating-glass units, properties are based on units of thickness indicated for overall 

unit and for each lite. 
4. U-Factors: Center-of-glazing values, in accordance with NFRC 100 and based on most 

current non-beta version of LBL's WINDOW computer program, expressed as Btu/sq. ft. 
x h x deg F. 

5. SHGC and Visible Transmittance: Center-of-glazing values, in accordance with 
NFRC 200 and based on most current non-beta version of LBL's WINDOW computer 
program. 

6. Visible Reflectance: Center-of-glazing values, in accordance with NFRC 300. 

2.3 GLASS PRODUCTS, GENERAL 

A. Glazing Publications: Comply with published recommendations of glass product manufacturers 
and organizations below unless more stringent requirements are indicated. See these 
publications for glazing terms not otherwise defined in this Section or in referenced standards. 

1. NGA Publications: "Laminated Glazing Reference Manual" and "Glazing Manual." 
2. AAMA Publications: AAMA GDSG-1, "Glass Design for Sloped Glazing," and 

AAMA TIR A7, "Sloped Glazing Guidelines." 
3. IGMA Publication for Sloped Glazing: IGMA TB-3001, "Guidelines for Sloped 

Glazing." 
4. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American Glazing 

Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use." 

B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with 
certification label of the SGCC or another certification agency acceptable to authorities having 
jurisdiction. Label shall indicate manufacturer's name, type of glass, thickness, and safety 
glazing standard with which glass complies. 

C. Insulating-Glass Certification Program: Permanently marked either on spacers or on at least one 
component lite of units with appropriate certification label of the IGCC. 

D. Thickness: Where glass thickness is indicated, it is a minimum. Provide glass that complies with 
performance requirements and is not less than thickness indicated. 

1. Minimum Glass Thickness for Exterior Lites: 6 mm. 
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2. Thickness of Tinted Glass: Provide same thickness for each tint color indicated 
throughout Project. 

E. Strength: Where annealed float glass is indicated, provide annealed float glass, heat-
strengthened float glass, or fully tempered float glass as needed to comply with "Performance 
Requirements" Article. Where heat-strengthened float glass is indicated, provide heat-
strengthened float glass or fully tempered float glass as needed to comply with "Performance 
Requirements" Article. Where fully tempered float glass is indicated, provide fully tempered 
float glass. 

2.4 GLASS PRODUCTS 

A. Fully Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A (uncoated) 
unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3. 

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion 
parallel to bottom edge of glass as installed unless otherwise indicated. 

2.5 INSULATING GLASS 

A. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass separated by a 
dehydrated interspace, qualified in accordance with ASTM E2190. 

1. Sealing System: Dual seal, with manufacturer's standard primary and secondary sealants. 
2. Perimeter Spacer: Manufacturer's standard spacer material and construction. 

a. Basis of Design Product:  Subject to compliance with requirements, provide 
Viracon, VS1-20, or approved equal. 

3. Desiccant: Molecular sieve or silica gel, or a blend of both. 

2.6 GLAZING SEALANTS 

A. General: 

1. Compatibility: Compatible with one another and with other materials they contact, 
including glass products, seals of insulating-glass units, and glazing channel substrates, 
under conditions of service and application, as demonstrated by sealant manufacturer 
based on testing and field experience. 

2. Suitability: Comply with sealant and glass manufacturers' written instructions for 
selecting glazing sealants suitable for applications indicated and for conditions existing at 
time of installation. 

3. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full 
range of industry colors. 

B. Neutral-Curing Silicone Glazing Sealant, Class 100/50: Complying with ASTM C920, Type S, 
Grade NS, Use NT. 

http://www.specagent.com/LookUp/?ulid=12680&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=12680&mf=&src=wd
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Pecora Corporation. 
b. The Dow Chemical Company. 
c. Tremco Incorporated. 
d. Or Approved Equal. 

2.7 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids elastomeric 
tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer 
rod as recommended in writing by tape and glass manufacturers for application indicated; and 
complying with ASTM C1281 and AAMA 800 for products indicated below: 

1. AAMA 804.3 tape, where indicated. 
2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 

pressure. 
3. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous 

pressure. 

B. Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated with adhesive 
on both surfaces; and complying with AAMA 800 for the following types: 

1. AAMA 810.1, Type 1, for glazing applications in which tape acts as primary sealant. 
2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with 

a full bead of liquid sealant. 

2.8 MISCELLANEOUS GLAZING MATERIALS 

A. General: Provide products of material, size, and shape complying with referenced glazing 
standard, recommended in writing by manufacturers of glass and other glazing materials for 
application indicated, and with a proven record of compatibility with surfaces contacted in 
installation. 

B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer. 

C. Setting Blocks: 

1. Silicone with Shore A durometer hardness of 85, plus or minus 5. 
2. Type recommended in writing by sealant or glass manufacturer. 

D. Spacers: 

1. Neoprene blocks or continuous extrusions of hardness required by glass manufacturer to 
maintain glass lites in place for installation indicated. 

2. Type recommended in writing by sealant or glass manufacturer. 

E. Edge Blocks: 

http://www.specagent.com/Lookup?ulid=174
http://www.specagent.com/Lookup?uid=123457195296
http://www.specagent.com/Lookup?uid=123457195293
http://www.specagent.com/Lookup?uid=123457195298
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1. Silicone with Shore A durometer hardness per manufacturer's written instructions. 
2. Type recommended in writing by sealant or glass manufacturer. 

F. Cylindrical Glazing Sealant Backing: ASTM C1330, Type O (open-cell material), of size and 
density to control glazing sealant depth and otherwise produce optimum glazing sealant 
performance. 

2.9 OPAQUE GLAZING FILM 

A. Basis of Design Product:  Subject to compliance with requirements, provide 3M, Crystal Glass 
Finishes Frosted 7725SE-324, or approved equal. 

B. Brand:  Crystal. 

C. Film Type:  Vinyl. 

D. Adhesive Type:  Pressure-sensitive. 

E. Shading Cofefficient Percentage:  0.93. 

F. Visible Light Reflectance Percentage:  12. 

G. Visible Light Transmittance Percentage:  72. 

H. Solar Heat Reflectance Percentage:  10. 

I. Solar Heat Transmittance Percentage:  64. 

J. Solar Heat Absorbance Percentage:  26. 

2.10 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face 
clearances, edge and surface conditions, and bite complying with written instructions of product 
manufacturer and referenced glazing publications, to comply with system performance 
requirements. 

1. Allow for thermal movements from ambient and surface temperature changes acting on 
glass framing members and glazing components. 

a. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges 
with slight chamfers at junctions of edges and faces. 

C. Grind smooth and polish exposed glass edges and corners. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the 
following: 

1. Manufacturing and installation tolerances, including those for size, squareness, and 
offsets at corners. 

2. Presence and functioning of weep systems. 
3. Minimum required face and edge clearances. 
4. Effective sealing between joints of glass-framing members. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean glazing channels and other framing members receiving glass immediately before glazing. 
Remove coatings not firmly bonded to substrates. 

B. Examine glazing units to locate exterior and interior surfaces. Label or mark units as needed so 
that exterior and interior surfaces are readily identifiable. Do not use materials that leave visible 
marks in the completed Work. 

3.3 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and 
other glazing materials, unless more stringent requirements are indicated, including those in 
referenced glazing publications. 

B. Protect glass edges from damage during handling and installation. Remove damaged glass from 
Project site and legally dispose of off Project site. Damaged glass includes glass with edge 
damage or other imperfections that, when installed, could weaken glass, impair performance, or 
impair appearance. 

C. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction testing. 

D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer. Set blocks in thin course of 
compatible sealant suitable for heel bead. 

E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

F. Provide spacers for glass lites where length plus width is larger than 50 inches. 

1. Locate spacers directly opposite each other on both inside and outside faces of glass. 
Install correct size and spacing to preserve required face clearances, unless gaskets and 
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glazing tapes are used that have demonstrated ability to maintain required face clearances 
and to comply with system performance requirements. 

2. Provide 1/8-inch-minimum bite of spacers on glass and use thickness equal to sealant 
width. With glazing tape, use thickness slightly less than final compressed thickness of 
tape. 

G. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways 
in glazing channel, as recommended in writing by glass manufacturer and in accordance with 
requirements in referenced glazing publications. 

H. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics. 

I. Set glass lites with proper orientation so that coatings face exterior or interior as specified. 

J. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket 
on opposite side, provide adequate anchorage so gasket cannot walk out when installation is 
subjected to movement. 

K. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by 
gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with 
sealant recommended in writing by gasket manufacturer. 

3.4 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush 
with or protrude slightly above sightline of stops. 

B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to 
make them fit opening. 

C. Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. Cover 
horizontal framing joints by applying tapes to jambs, then to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped. 
Seal joints in tapes with compatible sealant approved by tape manufacturer. 

E. Do not remove release paper from tape until right before each glazing unit is installed. 

F. Apply heel bead of elastomeric sealant. 

G. Center glass lites in openings on setting blocks, and press firmly against tape by inserting dense 
compression gaskets formed and installed to lock in place against faces of removable stops. 
Start gasket applications at corners and work toward centers of openings. 

H. Apply cap bead of elastomeric sealant over exposed edge of tape. 

3.5 GASKET GLAZING (DRY) 

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings 
exactly, with allowance for stretch during installation. 
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B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place 
with joints miter cut and bonded together at corners. 

C. Installation with Drive-in Wedge Gaskets: Center glass lites in openings on setting blocks, and 
press firmly against soft compression gasket by inserting dense compression gaskets formed and 
installed to lock in place against faces of removable stops. Start gasket applications at corners 
and work toward centers of openings. Compress gaskets to produce a weathertight seal without 
developing bending stresses in glass. Seal gasket joints with sealant recommended in writing by 
gasket manufacturer. 

D. Installation with Pressure-Glazing Stops: Center glass lites in openings on setting blocks, and 
press firmly against soft compression gasket. Install dense compression gaskets and pressure-
glazing stops, applying pressure uniformly to compression gaskets. Compress gaskets to 
produce a weathertight seal without developing bending stresses in glass. Seal gasket joints with 
sealant recommended in writing by gasket manufacturer. 

E. Install gaskets so they protrude past face of glazing stops. 

3.6 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass 
lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding 
into glass channel and blocking weep systems until sealants cure. Secure spacers or spacers and 
backings in place and in position to control depth of installed sealant relative to edge clearance 
for optimum sealant performance. 

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond 
of sealant to glass and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass. 

3.7 CLEANING AND PROTECTION 

A. Immediately after installation, remove nonpermanent labels and clean surfaces. 

B. Protect glass from contact with contaminating substances resulting from construction 
operations. Examine glass surfaces adjacent to or below exterior concrete and other masonry 
surfaces at frequent intervals during construction, but not less than once a month, for buildup of 
dirt, scum, alkaline deposits, or stains. 

1. If, despite such protection, contaminating substances do contact with glass, remove 
substances immediately as recommended in writing by glass manufacturer. Remove and 
replace glass that cannot be cleaned without damage to coatings. 

C. Remove and replace glass that is damaged during construction period. 

D. Wash glass on both exposed surfaces not more than four days before date scheduled for 
inspections that establish date of Substantial Completion. Wash glass as recommended in 
writing by glass manufacturer. 



OAKLYN SENIOR CITIZENS CENTER 

GLAZING 088000 - 12 
 

3.8 MONOLITHIC GLASS SCHEDULE 

A. Clear Glass Type:  Fully tempered float glass. 

1. Minimum Thickness: 6 mm. 
2. Safety glazing required. 

3.9 INSULATING-LAMINATED-GLASS SCHEDULE 

A. Clear Insulating, Laminated Glass Type: 

1. Basis-of-Design Product: Viracon, VS1-20. 
2. Overall Unit Thickness:  1 inch. 
3. Minimum Thickness of Outdoor Lite:  6 mm. 
4. Outdoor Lite: Clear fully tempered float glass. 
5. Interspace Content: Air. 
6. Indoor Lite: Clear laminated glass with two plies of fully tempered float glass. 

a. Minimum Thickness of Each Glass Ply: 6 mm.  

7. Winter Nighttime U-Factor: 0.47 maximum. 
8. Summer Daytime U-Factor: 0.49 maximum. 
9. SGHC: 0.70 maximum. 
10. Safety glazing required. 

END OF SECTION 088000 
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SECTION 089119 - FIXED LOUVERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fixed extruded-aluminum  louvers. 

B. Related Requirements: 
1. Section 099113 "Exterior Painting" for field painting exterior louvers. 
2. Section 099123 "Interior Painting" for field painting interior louvers. 

1.3 DEFINITIONS 

A. Louver Terminology: Definitions of terms for metal louvers contained in AMCA 501 apply to 
this Section unless otherwise defined in this Section or in referenced standards. 

B. Horizontal Louver: Louver with horizontal blades (i.e., the axis of the blades are horizontal). 

C. Vertical Louver: Louver with vertical blades (i.e., the axis of the blades are vertical). 

D. Drainable-Blade Louver: Louver with blades having gutters that collect water and drain it to 
channels in jambs and mullions, which carry it to bottom of unit and away from opening. 

E. Wind-Driven-Rain-Resistant Louver: Louver that provides specified wind-driven-rain 
performance, as determined by testing according to AMCA 500-L. 

F. Windborne-Debris-Impact-Resistant Louver: Louver that provides specified windborne-debris-
impact resistance, as determined by testing according to AMCA 540. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. For louvers specified to bear AMCA seal, include printed catalog pages showing 
specified models with appropriate AMCA Certified Ratings Seals. 

B. Shop Drawings: For louvers and accessories. Include plans, elevations, sections, details, and 
attachments to other work. Show frame profiles and blade profiles, angles, and spacing. 
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1. Show weep paths, gaskets, flashings, sealants, and other means of preventing water 
intrusion. 

2. Show mullion profiles and locations. 

C. Samples: For each type of metal finish required. 

D. Delegated-Design Submittal: For louvers indicated to comply with structural performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: Based on evaluation of comprehensive tests performed according to 
AMCA 500-L by a qualified testing agency or by manufacturer and witnessed by a qualified 
testing agency, for each type of louver and showing compliance with performance requirements 
specified. 

B. Windborne-debris-impact-resistance test reports. 

C. Sample Warranties: For manufacturer's special warranties. 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 
2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 
3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel." 

1.7 FIELD CONDITIONS 

A. Field Measurements: Verify actual dimensions of openings by field measurements before 
fabrication. 

1.8 WARRANTY 

A. Special Finish Warranty: Manufacturer agrees to repair or replace components on which 
finishes fail in materials or workmanship within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Warranty Period:  10 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain fixed louvers from single source from a single manufacturer where 
indicated to be of same type, design, or factory-applied color finish. 

2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design louvers, including comprehensive engineering analysis by a qualified 
professional engineer, using structural performance requirements and design criteria indicated. 

B. Structural Performance: Louvers shall withstand the effects of gravity loads and the following 
loads and stresses within limits and under conditions indicated without permanent deformation 
of louver components, noise or metal fatigue caused by louver-blade rattle or flutter, or 
permanent damage to fasteners and anchors. Wind pressures shall be considered to act normal 
to the face of the building. 

1. Wind Loads: Determine loads based on pressures as indicated on Drawings. 

C. Windborne-Debris-Impact Resistance: Louvers located within 30 feet of grade shall pass basic 
protection, when tested according to AMCA 540. 

D. Louver Performance Ratings: Provide louvers complying with requirements specified, as 
demonstrated by testing manufacturer's stock units identical to those provided, except for length 
and width according to AMCA 500-L. 

E. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes. 

1. Temperature Change (Range): 120 deg F, ambient; 180 deg F, material surfaces. 

F. SMACNA Standard: Comply with recommendations in SMACNA's "Architectural Sheet Metal 
Manual" for fabrication, construction details, and installation procedures. 

2.3 FIXED EXTRUDED-ALUMINUM LOUVERS 

A. Horizontal Drainable-Blade Louver: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Airline Louvers; a division of Mestek, Inc. 
b. Greenheck Fan Corporation. 
c. Ruskin Company. 
d. Or Approved Equal. 

2. Louver Depth: 4 inches. 
3. Frame and Blade Nominal Thickness: Not less than 0.080 inch. 
4. Mullion Type: Exposed. 

http://www.specagent.com/Lookup?ulid=7059
http://www.specagent.com/Lookup?uid=123457121995
http://www.specagent.com/Lookup?uid=123457121981
http://www.specagent.com/Lookup?uid=123457121989
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5. Louver Performance Ratings: 

a. Free Area: Not less than 8.0 sq. ft. for 48-inch-wide by 48-inch-high louver. 
b. Point of Beginning Water Penetration: Not less than 1000 fpm. 
c. Air Performance: Not more than 0.10-inch wg static pressure drop at 700-fpm free-

area exhaust velocity. 

6. AMCA Seal: Mark units with AMCA Certified Ratings Seal. 

2.4 LOUVER SCREENS 

A. General: Provide screen at each exterior louver. 

1. Screen Location for Fixed Louvers: Interior face. 
2. Screening Type:  Bird screening, except where insect screening is indicated. 

B. Secure screen frames to louver frames with machine screws with heads finished to match 
louver, spaced a maximum of 6 inches from each corner and at 12 inches o.c. 

C. Louver Screen Frames: Fabricate with mitered corners to louver sizes indicated. 

1. Metal: Same type and form of metal as indicated for louver to which screens are 
attached. Reinforce extruded-aluminum screen frames at corners with clips. 

2. Finish: Same finish as louver frames to which louver screens are attached. 
3. Type: Rewirable frames with a driven spline or insert. 

D. Louver Screening for Aluminum Louvers: 

1. Bird Screening: Aluminum, 1/2-inch-square mesh, 0.063-inch wire. 
2. Bird Screening: Flattened, expanded aluminum, 3/4 by 0.050 inch thick. 
3. Insect Screening: Aluminum, 18-by-16 mesh, 0.012-inch wire. 

2.5 MATERIALS 

A. Aluminum Extrusions: ASTM B221, Alloy 6063-T5, T-52, or T6. 

B. Aluminum Sheet: ASTM B209, Alloy 3003 or 5005, with temper as required for forming, or as 
otherwise recommended by metal producer for required finish. 

C. Fasteners: Use types and sizes to suit unit installation conditions. 

1. Use tamper-resistant screws for exposed fasteners unless otherwise indicated. 
2. For fastening aluminum, use aluminum or 300 series stainless-steel fasteners. 
3. For fastening galvanized steel, use hot-dip-galvanized-steel or 300 series stainless-steel 

fasteners. 
4. For fastening stainless steel, use 300 series stainless-steel fasteners. 
5. For color-finished louvers, use fasteners with heads that match color of louvers. 

D. Postinstalled Fasteners for Concrete and Masonry: Torque-controlled expansion anchors, 
fabricated from stainless-steel components, with allowable load or strength design capacities 
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calculated according to ICC-ES AC193 and ACI 318 greater than or equal to the design load, as 
determined by testing according to ASTM E488/E488M conducted by a qualified testing 
agency. 

E. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M. 

2.6 FABRICATION 

A. Factory assemble louvers to minimize field splicing and assembly. Disassemble units as 
necessary for shipping and handling limitations. Clearly mark units for reassembly and 
coordinated installation. 

B. Vertical Assemblies: Where height of louver units exceeds fabrication and handling limitations, 
fabricate units to permit field-bolted assembly with close-fitting joints in jambs and mullions, 
reinforced with splice plates. 

1. Continuous Vertical Assemblies: Fabricate units without interrupting blade-spacing 
pattern unless horizontal mullions are indicated. 

2. Horizontal Mullions: Provide horizontal mullions at joints unless continuous vertical 
assemblies are indicated. 

C. Maintain equal louver blade spacing, including separation between blades and frames at head 
and sill, to produce uniform appearance. 

D. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances 
made for fabrication and installation tolerances, adjoining material tolerances, and perimeter 
sealant joints. 

1. Frame Type: Channel unless otherwise indicated. 

E. Include supports, anchorages, and accessories required for complete assembly. 

F. Provide vertical mullions of type and at spacings indicated, but not more than is recommended 
by manufacturer, or 72 inches o.c., whichever is less. 

1. Fully Recessed Mullions: Where indicated, provide mullions fully recessed behind louver 
blades. Where length of louver exceeds fabrication and handling limitations, fabricate 
with close-fitting blade splices designed to permit expansion and contraction. 

2. Semirecessed Mullions: Where indicated, provide mullions partly recessed behind louver 
blades, so louver blades appear continuous. Where length of louver exceeds fabrication 
and handling limitations, fabricate with interlocking split mullions and close-fitting blade 
splices designed to permit expansion and contraction. 

3. Exposed Mullions: Where indicated, provide units with exposed mullions of same width 
and depth as louver frame. Where length of louver exceeds fabrication and handling 
limitations, provide interlocking split mullions designed to permit expansion and 
contraction. 

4. Exterior Corners: Prefabricated corner units with mitered and welded blades and with 
fully recessed mullions at corners. 

G. Provide subsills made of same material as louvers or extended sills for recessed louvers. 
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H. Join frame members to each other and to fixed louver blades with fillet welds, threaded 
fasteners, or both, as standard with louver manufacturer unless otherwise indicated or size of 
louver assembly makes bolted connections between frame members necessary. 

2.7 ALUMINUM FINISHES 

A. Finish louvers after assembly. 

B. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 
1. Color:  As selected by Architect from full range of industry colors and color densities. 

C. Conversion-Coated Finish: AA-C12C42, nonetched, cleaned with inhibited chemicals, and 
chemical conversion coated with acid chromate-fluoride-phosphate. 

D. Factory-Primed Finish: AA-C12C42R1x with air-dried primer of not less than 2-mil dry film 
thickness. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and openings, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Coordinate setting drawings, diagrams, templates, instructions, and directions for installation of 
anchorages that are to be embedded in concrete or masonry construction. Coordinate delivery of 
such items to Project site. 

3.3 INSTALLATION 

A. Locate and place louvers level, plumb, and at indicated alignment with adjacent work. 

B. Use concealed anchorages where possible. Provide brass or lead washers fitted to screws where 
required to protect metal surfaces and to make a weathertight connection. 

C. Form closely fitted joints with exposed connections accurately located and secured. 

D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as 
indicated. 

E. Protect unpainted galvanized- and nonferrous-metal surfaces that are in contact with concrete, 
masonry, or dissimilar metals from corrosion and galvanic action by applying a heavy coating 
of bituminous paint or by separating surfaces with waterproof gaskets or nonmetallic flashing. 
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F. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, 
where weathertight louver joints are required. Comply with Section 079200 "Joint Sealants" for 
sealants applied during louver installation. 

3.4 ADJUSTING AND CLEANING 

A. Clean exposed louver surfaces that are not protected by temporary covering, to remove 
fingerprints and soil during construction period. Do not let soil accumulate during construction 
period. 

B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not 
harmful to finishes. Thoroughly rinse surfaces and dry. 

C. Restore louvers damaged during installation and construction, so no evidence remains of 
corrective work. If results of restoration are unsuccessful, as determined by Architect, remove 
damaged units and replace with new units. 

1. Touch up minor abrasions in finishes with air-dried coating that matches color and gloss 
of, and is compatible with, factory-applied finish coating. 

END OF SECTION 089119 
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SECTION 092216 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Non-load-bearing steel framing systems for interior partitions. 
2. Suspension systems for interior ceilings and soffits. 

B. Related Requirements: 

1. Section 054000 "Cold-Formed Metal Framing" for exterior and interior load-bearing and 
exterior non-load-bearing wall studs; floor joists; and roof rafters and ceiling joists. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of code-compliance certification for studs and tracks. 

B. Evaluation Reports: For embossed, high-strength steel studs and tracks, firestop tracks, post-
installed anchors and power-actuated fasteners, from ICC-ES or other qualified testing agency 
acceptable to authorities having jurisdiction. 

1.5 QUALITY ASSURANCE 

A. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing 
members are certified according to the product-certification program of the Certified Steel Stud 
Association, the Steel Framing Industry Association or the Steel Stud Manufacturers 
Association. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate non-
load-bearing steel framing, provide materials and construction identical to those tested in 
assembly indicated, according to ASTM E119 by an independent testing agency. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 
to those tested in assembly indicated on Drawings, according to ASTM E90 and classified 
according to ASTM E413 by an independent testing agency. 

C. Horizontal Deflection: For composite wall assemblies, limited to 1/240 of the wall height based 
on horizontal loading of 5 lbf/sq. ft.. 

2.2 FRAMING SYSTEMS 

A. Framing Members, General: Comply with ASTM C754 for conditions indicated. 

1. Steel Sheet Components: Comply with ASTM C645 requirements for steel unless 
otherwise indicated. 

2. Protective Coating:  ASTM A653/A653M, G60, hot-dip galvanized unless otherwise 
indicated. 

B. Studs and Tracks: ASTM C645. Use either conventional steel studs and tracks or embossed, 
high-strength steel studs and tracks. 

1. Steel Studs and Tracks: 

a. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1) ClarkDietrich. 
2) MarinoWARE. 
3) SCAFCO Steel Stud Company. 
4) Or Approved Equal. 

b. Minimum Base-Steel Thickness:  0.0296 inch. 
c. Depth: As indicated on Drawings. 

2. Embossed, High Strength Steel Studs and Tracks: Roll-formed and embossed with 
surface deformations to stiffen the framing members so that they are structurally 
comparable to conventional ASTM C645 steel studs and tracks. 

a. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1) ClarkDietrich. 
2) MarinoWARE. 
3) SCAFCO Steel Stud Company. 
4) Or Approved Equal. 

http://www.specagent.com/Lookup?ulid=12028
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b. Minimum Base-Steel Thickness:  0.0190 inch. 
c. Depth: As indicated on Drawings. 

C. Slip-Type Head Joints: Where indicated, provide one of the following: 

1. Clip System: Clips designed for use in head-of-wall deflection conditions that provide a 
positive attachment of studs to tracks while allowing 1-1/2-inch <Insert dimension> 
minimum vertical movement. 

a. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1) ClarkDietrich. 
2) MarinoWARE. 
3) SCAFCO Steel Stud Company. 
4) Or Approved Equal. 

2. Single Long-Leg Track System: ASTM C645 top track with 2-inch-deep flanges in 
thickness not less than indicated for studs, installed with studs friction fit into top track 
and with continuous bridging located within 12 inches of the top of studs to provide 
lateral bracing. 

3. Double-Track System: ASTM C645 top outer tracks, inside track with 2-inch-deep 
flanges in thickness not less than indicated for studs and fastened to studs, and outer track 
sized to friction-fit over inner track. 

4. Deflection Track: Steel sheet top track manufactured to prevent cracking of finishes 
applied to interior partition framing resulting from deflection of structure above; in 
thickness not less than indicated for studs and in width to accommodate depth of studs. 

a. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1) ClarkDietrich. 
2) MarinoWARE. 
3) SCAFCO Steel Stud Company. 
4) Or Approved Equal. 

D. Firestop Tracks: Top track manufactured to allow partition heads to expand and contract with 
movement of structure while maintaining continuity of fire-resistance-rated assembly indicated; 
in thickness not less than indicated for studs and in width to accommodate depth of studs. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ClarkDietrich. 
b. MarinoWARE. 
c. SCAFCO Steel Stud Company. 
d. Or Approved Equal. 

E. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated. 

http://www.specagent.com/Lookup?ulid=12031
http://www.specagent.com/Lookup?uid=123457149812
http://www.specagent.com/Lookup?uid=123457149817
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ClarkDietrich. 
b. MarinoWARE. 
c. SCAFCO Steel Stud Company. 
d. Or Approved Equal. 

2. Minimum Base-Steel Thickness:  0.0269 inch. 

F. Cold-Rolled Channel Bridging: Steel, 0.0538-inch minimum base-steel thickness, with 
minimum 1/2-inch-wide flanges. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ClarkDietrich. 
b. MarinoWARE. 
c. SCAFCO Steel Stud Company. 
d. Or Approved Equal. 

2. Depth:  1-1/2 inches. 
3. Clip Angle: Not less than 1-1/2 by 1-1/2 inches, 0.068-inch-thick, galvanized steel. 

G. Hat-Shaped, Rigid Furring Channels: ASTM C645. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ClarkDietrich. 
b. MarinoWARE. 
c. SCAFCO Steel Stud Company. 
d. Or Approved Equal. 

2. Minimum Base-Steel Thickness:  0.0296 inch. 
3. Depth: As indicated on Drawings. 

H. Cold-Rolled Furring Channels: 0.053-inch uncoated-steel thickness, with minimum 1/2-inch-
wide flanges. 

1. Depth: As indicated on Drawings. 
2. Furring Brackets: Adjustable, corrugated-edge-type steel sheet with minimum uncoated-

steel thickness of 0.0329 inch. 
3. Tie Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.062-inch-diameter 

wire, or double strand of 0.048-inch-diameter wire. 

2.3 SUSPENSION SYSTEMS 

A. Tie Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.062-inch-diameter wire, or 
double strand of 0.048-inch-diameter wire. 

B. Furring Channels (Furring Members): 

http://www.specagent.com/Lookup?ulid=12034
http://www.specagent.com/Lookup?uid=123457149844
http://www.specagent.com/Lookup?uid=123457149846
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1. Hat-Shaped, Rigid Furring Channels: ASTM C645, 7/8 inch deep. 

a. Minimum Base-Steel Thickness:  0.0329 inch. 

2.4 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding power, 
and other properties required to fasten steel members to substrates. 

B. Isolation Strip at Exterior Walls: Provide one of the following: 

1. Asphalt-Saturated Organic Felt: ASTM D226/D226M, Type I (No. 15 asphalt felt), 
nonperforated. 

2. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener 
penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, 
cast-in anchors, and structural framing, for compliance with requirements and other conditions 
affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Suspended Assemblies: Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building 
structure have been installed to receive hangers at spacing required to support the Work and that 
hangers will develop their full strength. 

1. Furnish concrete inserts and other devices indicated to other trades for installation in 
advance of time needed for coordination and construction. 

B. Coordination with Sprayed Fire-Resistive Materials: 

1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or ceiling 
tracks to surfaces indicated to receive sprayed fire-resistive materials. Where offset 
anchor plates are required, provide continuous plates fastened to building structure not 
more than 24 inches o.c. 

2. After sprayed fire-resistive materials are applied, remove them only to extent necessary 
for installation of non-load-bearing steel framing. Do not reduce thickness of fire-
resistive materials below that are required for fire-resistance ratings indicated. Protect 
adjacent fire-resistive materials from damage. 



OAKLYN SENIOR CITIZENS CENTER 

NON-STRUCTURAL METAL FRAMING 092216 - 6 
 

3.3 INSTALLATION, GENERAL 

A. Installation Standard: ASTM C754. 

1. Gypsum Plaster Assemblies: Also comply with requirements in ASTM C841 that apply 
to framing installation. 

2. Portland Cement Plaster Assemblies: Also comply with requirements in ASTM C1063 
that apply to framing installation. 

3. Gypsum Veneer Plaster Assemblies: Also comply with requirements in ASTM C844 that 
apply to framing installation. 

4. Gypsum Board Assemblies: Also comply with requirements in ASTM C840 that apply to 
framing installation. 

B. Install framing and accessories plumb, square, and true to line, with connections securely 
fastened. 

C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 
grab bars, toilet accessories, furnishings, or similar construction. 

D. Install bracing at terminations in assemblies. 

E. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members. Frame both sides of joints independently. 

3.4 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

1. Single-Layer Application:  16 inches o.c. unless otherwise indicated. 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 
walls, install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 

D. Install tracks at floors and overhead supports. Extend framing full height to structural supports 
or substrates above suspended ceilings except where partitions are indicated to terminate at 
suspended ceilings. Continue framing around ducts that penetrate partitions above ceiling. 

1. Slip-Type Head Joints: Where framing extends to overhead structural supports, install to 
produce joints at tops of framing systems that prevent axial loading of finished 
assemblies. 

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install 
track section (for cripple studs) at head and secure to jamb studs. 

a. Install two studs at each jamb unless otherwise indicated. 
b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 

clearance from jamb stud to allow for installation of control joint in finished 
assembly. 



OAKLYN SENIOR CITIZENS CENTER 

NON-STRUCTURAL METAL FRAMING 092216 - 7 
 

c. Extend jamb studs through suspended ceilings and attach to underside of overhead 
structure. 

3. Other Framed Openings: Frame openings other than door openings the same as required 
for door openings unless otherwise indicated. Install framing below sills of openings to 
match framing required above door heads. 

4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor to 
underside of solid structure. 

a. Firestop Track: Where indicated, install to maintain continuity of fire-resistance-
rated assembly indicated. 

5. Sound-Rated Partitions: Install framing to comply with sound-rated assembly indicated. 
6. Curved Partitions: 

a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs. 
b. Begin and end each arc with a stud, and space intermediate studs equally along 

arcs. On straight lengths of no fewer than two studs at ends of arcs, place studs 6 
inches o.c. 

E. Direct Furring: 

1. Screw to wood framing. 
2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, 

or powder-driven fasteners spaced 24 inches o.c. 

F. Z-Shaped Furring Members: 

1. Erect insulation, specified in Section 072100 "Thermal Insulation," vertically and hold in 
place with Z-shaped furring members spaced [24 inches] <Insert dimension> o.c. 

2. Except at exterior corners, securely attach narrow flanges of furring members to wall 
with concrete stub nails, screws designed for masonry attachment, or powder-driven 
fasteners spaced 24 inches o.c. 

3. At exterior corners, attach wide flange of furring members to wall with short flange 
extending beyond corner; on adjacent wall surface, screw-attach short flange of furring 
channel to web of attached channel. At interior corners, space second member no more 
than 12 inches from corner and cut insulation to fit. 

G. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 
1/8 inch from the plane formed by faces of adjacent framing. 

3.5 INSTALLING CEILING SUSPENSION SYSTEMS 

A. Install suspension system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 
1. Furring Channels (Furring Members):  24 inches o.c. 

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement. 
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C. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structural or suspension system. 

a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means. 

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices. 

a. Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced installation standards. 

3. Do not attach hangers to steel roof deck. 
4. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 
5. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports. 

E. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet 
measured lengthwise on each member that will receive finishes and transversely between 
parallel members that will receive finishes. 

END OF SECTION 092216 
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SECTION 092400 - CEMENT PLASTERING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Exterior vertical plasterwork (stucco). 
2. Exterior horizontal and nonvertical plasterwork (stucco). 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Show locations and installation of control and expansion joints, including 
plans, elevations, sections, details of components, and attachments to other work. 

C. Samples: For each type of factory-prepared finish coat and for each color and texture specified. 

D. Store materials inside under cover, and keep them dry and protected against damage from 
weather, moisture, direct sunlight, surface contamination, corrosion, construction traffic, and 
other causes. 

E. Samples for Initial Selection: For each type of factory-prepared finish coat and for each color 
and texture specified. 

F. Samples for Verification: For each type of factory-prepared finish coat and for each color and 
texture specified, 12 by 12 inches, and prepared on rigid backing. 

1.3 QUALITY ASSURANCE 

A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for materials and execution. 

1. Build mockups for each substrate and finish texture indicated for cement plastering, 
including accessories. 

a. Size:  100 sq. ft. in surface area. 

2. For interior plasterwork, simulate finished lighting conditions for review of mockups. 
3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 
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1.4 FIELD CONDITIONS 

A. Comply with ASTM C926 requirements. 

B. Exterior Plasterwork: 

1. Apply and cure plaster to prevent plaster drying out during curing period. Use procedures 
required by climatic conditions, including moist curing, providing coverings, and 
providing barriers to deflect sunlight and wind. 

2. Apply plaster when ambient temperature is greater than 40 deg F. 
3. Protect plaster coats from freezing for not less than 48 hours after set of plaster coat has 

occurred. 

C. Interior Plasterwork: Maintain room temperatures at greater than 40 deg F for at least 48 hours 
before plaster application, and continuously during and after application. 

1. Avoid conditions that result in plaster drying out during curing period. Distribute heat 
evenly; prevent concentrated or uneven heat on plaster. 

2. Ventilate building spaces as required to remove water in excess of that required for 
hydrating plaster in a manner that prevents drafts of air from contacting surfaces during 
plaster application and until plaster is dry. 

D. Factory-Prepared Finishes: Comply with manufacturer's written recommendations for 
environmental conditions for applying finishes. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance Ratings: Where indicated, provide cement plaster assemblies identical to those 
of assemblies tested for fire resistance according to ASTM E119 by a qualified testing agency. 

2.2 METAL LATH 

A. Expanded-Metal Lath: ASTM C847, cold-rolled carbon-steel sheet with ASTM A653/A653M, 
G60, hot-dip galvanized-zinc coating. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ClarkDietrich. 
b. MarinoWARE. 
c. Phillips Manufacturing Co. 
d. Or Approved Equal. 

2. Diamond-Mesh Lath:  Self-furring, 2.5 lb/sq. yd.. 

http://www.specagent.com/Lookup?ulid=240
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2.3 ACCESSORIES 

A. General: Comply with ASTM C1063, and coordinate depth of trim and accessories with 
thicknesses and number of plaster coats required. 

B. Metal Accessories: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ClarkDietrich. 
b. MarinoWARE. 
c. Phillips Manufacturing Co. 
d. Or Approved Equal. 

2. Foundation Weep Screed: Fabricated from hot-dip galvanized-steel sheet, 
ASTM A653/A653M, G60 zinc coating. 

3. Cornerite: Fabricated from metal lath with ASTM A653/A653M, G60, hot-dip 
galvanized-zinc coating. 

4. External- (Outside-) Corner Reinforcement: Fabricated from metal lath with 
ASTM A653/A653M, G60, hot-dip galvanized-zinc coating. 

5. Cornerbeads: Fabricated from zinc-coated (galvanized) steel. 

a. Smallnose cornerbead with expanded flanges; use unless otherwise indicated. 
b. Smallnose cornerbead with perforated flanges; use on curved corners. 
c. Smallnose cornerbead with expanded flanges reinforced by perforated stiffening 

rib; use on columns and for finishing unit masonry corners. 
d. Bullnose cornerbead, radius 3/4 inch minimum, with expanded flanges; use at 

locations indicated on Drawings. 

6. Casing Beads: Fabricated from zinc-coated (galvanized) steel; square-edged style; with 
expanded flanges. 

7. Control Joints: Fabricated from zinc-coated (galvanized) steel; one-piece-type, folded 
pair of unperforated screeds in M-shaped configuration; with perforated flanges and 
removable protective tape on plaster face of control joint. 

8. Expansion Joints: Fabricated from zinc-coated (galvanized) steel; folded pair of 
unperforated screeds in M-shaped configuration; with expanded flanges. 

9. Two-Piece Expansion Joints: Fabricated from zinc-coated (galvanized) steel; formed to 
produce slip-joint and square-edged reveal that is adjustable from 1/4 to 5/8 inch wide; 
with perforated flanges. 

2.4 MISCELLANEOUS MATERIALS 

A. Water for Mixing and Finishing Plaster: Potable and free of substances capable of affecting 
plaster set or of damaging plaster, lath, or accessories. 

B. Fiber for Base Coat: Alkaline-resistant glass or polypropylene fibers, 1/2 inch long, free of 
contaminants, manufactured for use in cement plaster. 

C. Bonding Compound: ASTM C932. 

http://www.specagent.com/Lookup?ulid=242
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D. Fasteners for Attaching Metal Lath to Substrates: ASTM C1063. 

E. Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper, not less than 0.0475-inch 
diameter unless otherwise indicated. 

2.5 PLASTER MATERIALS 

A. Portland Cement: ASTM C150/C150M, Type I. 

1. Color for Finish Coats: White. 

B. Masonry Cement: ASTM C91, Type N. 

1. Color for Finish Coats: White. 

C. Lime: ASTM C206, Type S; or ASTM C207, Type S. 

D. Sand Aggregate: ASTM C897. 

1. Color for Job-Mixed Finish Coats: White. 

E. Ready-Mixed Finish-Coat Plaster: Mill-mixed portland cement, aggregates, coloring agents, and 
proprietary ingredients. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. LaHabra Stucco Solutions; Parex USA. 
b. Omega Products International, Inc. 
c. SonoWall, BASF Corp. 
d. Or Approved Equal. 

2. Color:  As selected by Architect from manufacturer's full range. 

2.6 PLASTER MIXES 

A. General: Comply with ASTM C926 for applications indicated. 

1. Fiber Content: Add fiber to base-coat mixes after ingredients have mixed at least two 
minutes. Comply with fiber manufacturer's written instructions for fiber quantities in 
mixes, but do not exceed 1 lb of fiber/cu. yd. of cementitious materials. 

B. Base-Coat Mixes for Use over Metal Lath: Scratch and brown coats for three-coat plasterwork 
as follows: 

1. Portland Cement Mixes: 

a. Scratch Coat: For cementitious material, mix 1 part portland cement and 3/4 to 1-
1/2 parts lime. Use 2-1/2 to 4 parts aggregate per part of cementitious material. 

http://www.specagent.com/Lookup?ulid=9677
http://www.specagent.com/Lookup?uid=123457201153
http://www.specagent.com/Lookup?uid=123457201154
http://www.specagent.com/Lookup?uid=123457201157


OAKLYN SENIOR CITIZENS CENTER 

CEMENT PLASTERING 092400 - 5 
 

b. Brown Coat: For cementitious material, mix 1 part portland cement and 3/4 to 1-
1/2 parts lime. Use 3 to 5 parts aggregate per part of cementitious material, but not 
less than volume of aggregate used in scratch coat. 

2. Masonry Cement Mixes: 

a. Scratch Coat: Mix 1 part masonry cement and 2-1/2 to 4 parts aggregate. 
b. Brown Coat: Mix 1 part masonry cement and 3 to 5 parts aggregate, but not less 

than volume of aggregate used in scratch coat. 

3. Portland and Masonry Cement Mixes: 

a. Scratch Coat: For cementitious material, mix 1 part portland cement and 1 part 
masonry cement. Use 2-1/2 to 4 parts aggregate per part of cementitious material. 

b. Brown Coat: For cementitious material, mix 1 part portland cement and 1 part 
masonry cement. Use 3 to 5 parts aggregate per part of cementitious material, but 
not less than volume of aggregate used in scratch coat. 

4. Portland and Plastic Cement Mixes: 

a. Scratch Coat: For cementitious material, mix 1 part plastic cement and 1 part 
portland cement. Use 2-1/2 to 4 parts aggregate per part of cementitious material. 

b. Brown Coat: For cementitious material, mix 1 part plastic cement and 1 part 
portland cement. Use 3 to 5 parts aggregate per part of cementitious material, but 
not less than volume of aggregate used in scratch coat. 

C. Job-Mixed Finish-Coat Mixes: 

1. Portland Cement Mix: For cementitious materials, mix 1 part portland cement and 3/4 to 
1-1/2 parts lime. Use 1-1/2 to 3 parts aggregate per part of cementitious material. 

2. Masonry Cement Mix: Use 1 part masonry cement and 1-1/2 to 3 parts aggregate. 
3. Portland and Masonry Cement Mix: For cementitious materials, mix 1 part portland 

cement and 1 part masonry cement. Use 1-1/2 to 3 parts aggregate per part of 
cementitious material. 

4. Plastic Cement Mix: Use 1 part plastic cement and 1-1/2 to 3 parts aggregate. 

D. Factory-Prepared Finish-Coat Mixes: For ready-mixed finish-coat plasters and acrylic-based 
finish coatings, comply with manufacturer's written instructions. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 



OAKLYN SENIOR CITIZENS CENTER 

CEMENT PLASTERING 092400 - 6 
 

3.2 PREPARATION 

A. Protect adjacent work from soiling, spattering, moisture deterioration, and other harmful effects 
caused by plastering. 

B. Prepare smooth, solid substrates for plaster according to ASTM C926. 

3.3 INSTALLATION, GENERAL 

3.4 INSTALLING METAL LATH 

A. Metal Lath: Install according to ASTM C1063. 

1. Partition Framing and Vertical Furring: Install flat-diamond-mesh lath. 

3.5 INSTALLING ACCESSORIES 

A. Install according to ASTM C1063 and at locations indicated on Drawings. 

B. Reinforcement for External (Outside) Corners: 

1. Install lath-type, external-corner reinforcement at exterior locations. 
2. Install cornerbead at interior locations. 

C. Control Joints: Locate as approved by Architect for visual effect and as follows: 

1. As required to delineate plasterwork into areas (panels) of the following maximum sizes: 

a. Vertical Surfaces: 144 sq. ft.. 
b. Horizontal and Other Nonvertical Surfaces: 100 sq. ft.. 

2. At distances between control joints of not greater than 18 feet o.c. 
3. As required to delineate plasterwork into areas (panels) with length-to-width ratios of not 

greater than 2-1/2:1. 
4. Where control joints occur in surface of construction directly behind plaster. 
5. Where plasterwork areas change dimensions, to delineate rectangular-shaped areas 

(panels) and to relieve the stress that occurs at the corner formed by the dimension 
change. 

3.6 PLASTER APPLICATION 

A. General: Comply with ASTM C926. 

1. Do not deviate more than plus or minus 1/4 inch in 10 feet from a true plane in finished 
plaster surfaces when measured by a 10-foot straightedge placed on surface. 

2. Finish plaster flush with metal frames and other built-in metal items or accessories that 
act as a plaster ground unless otherwise indicated. Where casing bead does not terminate 
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plaster at metal frame, cut base coat free from metal frame before plaster sets and groove 
finish coat at junctures with metal. 

3. Provide plaster surfaces that are ready to receive field-applied finishes indicated. 

B. Walls; Base-Coat Mixes for Use over Metal Lath: For scratch and brown coats, for three-coat 
plasterwork with 3/4-inch total thickness, as follows: 

1. Portland cement mixes. 
2. Masonry cement mixes. 
3. Portland and masonry cement mixes. 
4. Portland and plastic cement mixes. 

C. Walls; Base-Coat Mix: For base (scratch) coat, for two-coat plasterwork and having 3/8-inch 
thickness on masonry 1/4-inch thickness on concrete, as follows: 

1. Portland cement mix. 
2. Masonry cement mix. 
3. Portland and masonry cement mix. 
4. Portland and plastic cement mix. 

D. Plaster Finish Coats: Apply to provide dash finish to match Architect's sample. 

E. Concealed Exterior Plasterwork: Where plaster application is used as a base for adhered 
finishes, omit finish coat. 

F. Concealed Interior Plasterwork: 

1. Where plaster application is concealed behind built-in cabinets, similar furnishings, and 
equipment, apply finish coat. 

2. Where plaster application is concealed above suspended ceilings and in similar locations, 
omit finish coat. 

3. Where plaster application is used as a base for adhesive application of tile and similar 
finishes, omit finish coat. 

3.7 PLASTER REPAIRS 

A. Repair or replace work to eliminate cracks, dents, blisters, buckles, crazing and check cracking, 
dry outs, efflorescence, sweat outs, and similar defects and where bond to substrate has failed. 

3.8 CLEANING AND PROTECTION 

A. Remove temporary protection and enclosure of other work after plastering is complete. 
Promptly remove plaster from door frames, windows, and other surfaces not indicated to be 
plastered. Repair floors, walls, and other surfaces stained, marred, or otherwise damaged during 
plastering. 

END OF SECTION 092400 
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SECTION 092900 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 
2. Exterior gypsum board for ceilings and soffits. 

B. Related Requirements: 

1. Section 061600 "Sheathing" for gypsum sheathing for exterior walls. 
2. Section 079219 "Acoustical Joint Sealants" for acoustical joint sealants installed in 

gypsum board assemblies. 
3. Section 092216 "Non-Structural Metal Framing" for non-structural steel framing and 

suspension systems that support gypsum board panels. 
4. Section 092613 "Gypsum Veneer Plastering" for gypsum base for veneer plaster and for 

other components of gypsum-veneer-plaster finishes. 

1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Gypsum wallboard. 
2. Gypsum board, Type X. 
3. Gypsum ceiling board. 
4. Mold-resistant gypsum board. 
5. Exterior gypsum soffit board. 
6. Interior trim. 
7. Exterior trim. 
8. Aluminum trim. 
9. Joint treatment materials. 
10. Sound-attenuation blankets. 
11. Acoustical sealant. 

B. Samples for Initial Selection: For each type of trim accessory indicated. 

C. Samples for Verification: For the following products: 

1. Trim Accessories: Full-size Sample in 12-inch-long length for each trim accessory 
indicated. 
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1.3 QUALITY ASSURANCE 

A. Mockups: Build mockups of at least 100 sq. ft. in surface area to demonstrate aesthetic effects 
and to set quality standards for materials and execution. 

1. Build mockups for the following: 

a. Each level of gypsum board finish indicated for use in exposed locations. 
b. Each texture finish indicated. 

2. Apply or install final decoration indicated, including painting and wallcoverings, on 
exposed surfaces for review of mockups. 

3. Simulate finished lighting conditions for review of mockups. 
4. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.4 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of damage. Stack 
panels flat and supported on risers on a flat platform to prevent sagging. 

1.5 FIELD CONDITIONS 

A. Environmental Limitations: Comply with ASTM C840 requirements or gypsum board 
manufacturer's written instructions, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E119 by an 
independent testing agency. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 
to those tested in assembly indicated according to ASTM E90 and classified according to 
ASTM E413 by an independent testing agency. 
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2.2 GYPSUM BOARD, GENERAL 

A. Size: Provide maximum lengths and widths available that will minimize joints in each area and 
that correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

A. Gypsum Wallboard: ASTM C1396/C1396M. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Georgia-Pacific Gypsum LLC. 
b. National Gypsum Company. 
c. USG Corporation. 
d. Or Approved Equal. 

2. Thickness: 1/2 inch. 
3. Long Edges: Tapered. 

B. Gypsum Board, Type X: ASTM C1396/C1396M. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Georgia-Pacific Gypsum LLC. 
b. National Gypsum Company. 
c. USG Corporation. 
d. Or Approved Equal. 

2. Thickness: 5/8 inch. 
3. Long Edges: Tapered. 

C. Gypsum Ceiling Board: ASTM C1396/C1396M. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Georgia-Pacific Gypsum LLC. 
b. National Gypsum Company. 
c. USG Corporation. 
d. Or Approved Equal. 

2. Thickness: 1/2 inch. 
3. Long Edges: Tapered. 

D. Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant 
core and paper surfaces. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Georgia-Pacific Gypsum LLC. 

http://www.specagent.com/Lookup?ulid=12042
http://www.specagent.com/Lookup?uid=123457201178
http://www.specagent.com/Lookup?uid=123457201179
http://www.specagent.com/Lookup?uid=123457201182
http://www.specagent.com/Lookup?ulid=12043
http://www.specagent.com/Lookup?uid=123457201191
http://www.specagent.com/Lookup?uid=123457201192
http://www.specagent.com/Lookup?uid=123457201195
http://www.specagent.com/Lookup?ulid=12045
http://www.specagent.com/Lookup?uid=123457201272
http://www.specagent.com/Lookup?uid=123457201273
http://www.specagent.com/Lookup?uid=123457201276
http://www.specagent.com/Lookup?ulid=12049
http://www.specagent.com/Lookup?uid=123457201309
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b. National Gypsum Company. 
c. USG Corporation. 
d. Or Approved Equal. 

2. Core: As indicated. 
3. Long Edges: Tapered. 
4. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 

2.4 EXTERIOR GYPSUM BOARD FOR CEILINGS AND SOFFITS 

A. Exterior Gypsum Soffit Board: ASTM C1396/C1396M, with manufacturer's standard edges. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Certainteed; SAINT-GOBAIN. 
b. Georgia-Pacific Gypsum LLC. 
c. USG Corporation. 
d. Or Approved Equal. 

2. Core:  1/2 inch, regular type. 

2.5 TRIM ACCESSORIES 

A. Interior Trim: ASTM C1047. 

1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced 
galvanized-steel sheet. 

2. Shapes: 

a. Cornerbead. 
b. Bullnose bead. 
c. LC-Bead: J-shaped; exposed long flange receives joint compound. 
d. L-Bead: L-shaped; exposed long flange receives joint compound. 
e. U-Bead: J-shaped; exposed short flange does not receive joint compound. 
f. Expansion (control) joint. 
g. Curved-Edge Cornerbead: With notched or flexible flanges. 

B. Exterior Trim: ASTM C1047. 

1. Material: Hot-dip galvanized-steel sheet, plastic, or rolled zinc. 
2. Shapes: 

a. Cornerbead. 
b. LC-Bead: J-shaped; exposed long flange receives joint compound. 
c. Expansion (Control) Joint: One-piece, rolled zinc with V-shaped slot and 

removable strip covering slot opening. 

C. Aluminum Trim: Extruded accessories of profiles and dimensions indicated. 

http://www.specagent.com/Lookup?uid=123457201310
http://www.specagent.com/Lookup?uid=123457201313
http://www.specagent.com/Lookup?ulid=12054
http://www.specagent.com/Lookup?uid=123457201317
http://www.specagent.com/Lookup?uid=123457201319
http://www.specagent.com/Lookup?uid=123457201324
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Flannery, Inc. 
b. Gordon, Inc. 
c. Tamlyn. 
d. Or Approved Equal. 

2. Aluminum: Alloy and temper with not less than the strength and durability properties of 
ASTM B221, Alloy 6063-T5. 

3. Finish: Corrosion-resistant primer compatible with joint compound and finish materials 
specified. 

2.6 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C475/C475M. 

B. Joint Tape: 

1. Interior Gypsum Board: Paper. 
2. Exterior Gypsum Soffit Board: Paper. 
3. Glass-Mat Gypsum Sheathing Board: 10-by-10 glass mesh. 
4. Tile Backing Panels: As recommended by panel manufacturer. 

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible 
with other compounds applied on previous or for successive coats. 

1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface areas, 
use setting-type taping compound. 

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and 
trim flanges, use drying-type, all-purpose compound. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat: For second coat, use drying-type, all-purpose compound. 
4. Finish Coat: For third coat, use drying-type, all-purpose compound. 
5. Skim Coat: For final coat of Level 5 finish, use drying-type, all-purpose compound. 

D. Joint Compound for Exterior Applications: 

1. Exterior Gypsum Soffit Board: Use setting-type taping compound and setting-type, 
sandable topping compound. 

2. Glass-Mat Gypsum Sheathing Board: As recommended by sheathing board manufacturer. 

2.7 AUXILIARY MATERIALS 

A. Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written instructions. 

B. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum 
panels to continuous substrate. 

http://www.specagent.com/Lookup?ulid=12059
http://www.specagent.com/Lookup?uid=123457201249
http://www.specagent.com/Lookup?uid=123457201247
http://www.specagent.com/Lookup?uid=123457201250
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C. Steel Drill Screws: ASTM C1002 unless otherwise indicated. 

1. Use screws complying with ASTM C954 for fastening panels to steel members from 
0.033 to 0.112 inch thick. 

D. Sound-Attenuation Blankets: ASTM C665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag 
wool, or rock wool. 

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly. 

E. Acoustical Sealant: As specified in Section 079219 "Acoustical Joint Sealants." 

F. Thermal Insulation: As specified in Section 072100 "Thermal Insulation." 

G. Vapor Retarder: As specified in Section 072600 "Vapor Retarders." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and support framing, with 
Installer present, for compliance with requirements and other conditions affecting performance 
of the Work. 

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 
damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION AND FINISHING OF PANELS, GENERAL 

A. Comply with ASTM C840. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid 
abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels 
not less than one framing member. 

C. Install panels with face side out. Butt panels together for a light contact at edges and ends with 
not more than 1/16 inch of open space between panels. Do not force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where intermediate 
supports or gypsum board back-blocking is provided behind end joints. Do not place tapered 
edges against cut edges or ends. Stagger vertical joints on opposite sides of partitions. Do not 
make joints other than control joints at corners of framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum panels. 
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F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, 
etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 
3. Where partitions intersect structural members projecting below underside of floor/roof 

slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 
1/4- to 3/8-inch-wide joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments. Provide 1/4- to 1/2-inch-wide spaces at these locations and trim edges with edge 
trim where edges of panels are exposed. Seal joints between edges and abutting structural 
surfaces with acoustical sealant. 

H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to 
open (unsupported) edges of stud flanges first. 

I. Wood Framing: Install gypsum panels over wood framing, with floating internal corner 
construction. Do not attach gypsum panels across the flat grain of wide-dimension lumber, 
including floor joists and headers. Float gypsum panels over these members or provide control 
joints to counteract wood shrinkage. 

J. STC-Rated Assemblies: Seal construction at perimeters, behind control joints, and at openings 
and penetrations with a continuous bead of acoustical sealant. Install acoustical sealant at both 
faces of partitions at perimeters and through penetrations. Comply with ASTM C919 and with 
manufacturer's written instructions for locating edge trim and closing off sound-flanking paths 
around or through assemblies, including sealing partitions above acoustical ceilings. 

K. Install sound attenuation blankets before installing gypsum panels unless blankets are readily 
installed after panels have been installed on one side. 

3.3 INSTALLATION OF INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Wallboard Type: As indicated on Drawings. 
2. Type X:  Where required for fire-resistance-rated assembly. 
3. Ceiling Type:  Ceiling surfaces. 
4. Mold-Resistant Type: As indicated on Drawings. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to greatest 
extent possible and at right angles to framing unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing) unless 
otherwise indicated or required by fire-resistance-rated assembly, and minimize end 
joints. 
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a. Stagger abutting end joints not less than one framing member in alternate courses 
of panels. 

b. At stairwells and other high walls, install panels horizontally unless otherwise 
indicated or required by fire-resistance-rated assembly. 

3. On Z-shaped furring members, apply gypsum panels vertically (parallel to framing) with 
no end joints. Locate edge joints over furring members. 

4. Fastening Methods: Apply gypsum panels to supports with steel drill screws. 

C. Multilayer Application: 

1. On ceilings, apply gypsum board indicated for base layers before applying base layers on 
walls/partitions; apply face layers in same sequence. Apply base layers at right angles to 
framing members and offset face-layer joints one framing member, 16 inches minimum, 
from parallel base-layer joints, unless otherwise indicated or required by fire-resistance-
rated assembly. 

2. On partitions/walls, apply gypsum board indicated for base layers and face layers 
vertically (parallel to framing) with joints of base layers located over stud or furring 
member and face-layer joints offset at least one stud or furring member with base-layer 
joints unless otherwise indicated or required by fire-resistance-rated assembly. Stagger 
joints on opposite sides of partitions. 

3. On Z-shaped furring members, apply base layer vertically (parallel to framing) and face 
layer either vertically (parallel to framing) or horizontally (perpendicular to framing) with 
vertical joints offset at least one furring member. Locate edge joints of base layer over 
furring members. 

4. Fastening Methods: Fasten base layers and face layers separately to supports with screws. 

D. Laminating to Substrate: Where gypsum panels are indicated as directly adhered to a substrate 
(other than studs, joists, furring members, or base layer of gypsum board), comply with gypsum 
board manufacturer's written instructions and temporarily brace or fasten gypsum panels until 
fastening adhesive has set. 

E. Curved Surfaces: 

1. Install panels horizontally (perpendicular to supports) and unbroken, to extent possible, 
across curved surface plus 12-inch-long straight sections at ends of curves and tangent to 
them. 

2. For double-layer construction, fasten base layer to studs with screws 16 inches o.c. 
Center gypsum board face layer over joints in base layer, and fasten to studs with screws 
spaced 12 inches o.c. 

3.4 INSTALLATION OF EXTERIOR GYPSUM PANELS FOR CEILINGS AND SOFFITS 

A. Apply panels perpendicular to supports, with end joints staggered and located over supports. 

1. Install with 1/4-inch open space where panels abut other construction or structural 
penetrations. 

2. Fasten with corrosion-resistant screws. 
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3.5 INSTALLATION OF TRIM ACCESSORIES 

A. General: For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels. Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Control Joints: Install control joints according to ASTM C840 and in specific locations 
approved by Architect for visual effect. 

C. Interior Trim: Install in the following locations: 

1. Cornerbead: Use at outside corners unless otherwise indicated. 
2. Bullnose Bead: Use at outside corners. 
3. LC-Bead: Use at exposed panel edges. 
4. L-Bead: Use where indicated. 
5. U-Bead: Use at exposed panel edges. 
6. Curved-Edge Cornerbead: Use at curved openings. 

D. Exterior Trim: Install in the following locations: 

1. Cornerbead: Use at outside corners. 
2. LC-Bead: Use at exposed panel edges. 

E. Aluminum Trim: Install in locations indicated on Drawings. 

3.6 FINISHING GYPSUM BOARD 

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for 
decoration. Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 
intended to receive tape. 

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 
ASTM C840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 4: At panel surfaces that will be exposed to view unless otherwise indicated. 

a. Primer and its application to surfaces are specified in Section 099123 "Interior 
Painting." 

E. Glass-Mat Gypsum Sheathing Board: Finish according to manufacturer's written instructions for 
use as exposed soffit board. 

F. Glass-Mat Faced Panels: Finish according to manufacturer's written instructions. 
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3.7 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other 
non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged during drywall 
application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 092900 



OAKLYN SENIOR CITIZENS CENTER 

EXTERIOR PAINTING 099113 - 1 
 

SECTION 099113 - EXTERIOR PAINTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Primers. 
2. Finish coatings. 

B. Related Requirements: 

1. Section 051200 "Structural Steel Framing" for shop priming of metal substrates. 
2. Section 055000 "Metal Fabrications" for shop priming metal fabrications. 
3. Section 055213 "Pipe and Tube Railings" for shop paintingpipe and tube railings. 
4. Section 099300 "Staining and Transparent Finishing" for surface preparation and 

application of wood stains and transparent finishes on exterior wood substrates. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include preparation requirements and application instructions. 
2. Indicate VOC content. 

B. Samples: For each type of topcoat product. 

C. Samples for Initial Selection: For each type of topcoat product. 

D. Samples for Verification: For each type of paint system and each color and gloss of topcoat. 

1. Submit Samples on rigid backing, 8 inches square. 
2. Apply coats on Samples in steps to show each coat required for system. 
3. Label each coat of each Sample. 
4. Label each Sample for location and application area. 

E. Product Schedule: Use same designations indicated on Drawings and in the Exterior Painting 
Schedule to cross-reference paint systems specified in this Section. Include color designations. 



OAKLYN SENIOR CITIZENS CENTER 

EXTERIOR PAINTING 099113 - 2 
 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Paint Products:  5 percent, but not less than 1 gal. of each material and color applied. 

1.5 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to 
verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set 
quality standards for materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of 
each paint system. 

a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft.. 
b. Other Items: Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 
additional colors selected by Architect at no added cost to Owner. 

3. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F. 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.7 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F. 

B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at 
temperatures less than 5 deg F above the dew point; or to damp or wet surfaces. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain each paint product from single source from single manufacturer. 

2.2 PAINT PRODUCTS, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by topcoat 
manufacturer for use in paint system and on substrate indicated. 

B. VOC Content of Field-Applied Interior Paints and Coatings:  Provide products that comply with 
the following limits for VOC content, exclusive of colorants added to a tint base, when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24); these requirements do not 
apply to paints and coatings that are applied in a fabrication or finishing shop: 
1. Paints, Coatings, and Primers:  VOC content of not more than 150 g/L. 
2. Primers, Sealers, and Undercoaters:  VOC content of not more than 200 g/L. 

C. Colors:  As selected by Architect from manufacturer's full range.  

2.3 PRIMERS 

A. Exterior, Alkali-Resistant, Water-Based Primer: Pigmented, water-based primer formulated for 
use on alkaline surfaces, such as exterior plaster, vertical concrete, and masonry. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Sherwin-
Williams Company (The); Loxon Concrete & Masonry Primer, A24W08300 or approved 
equal. 

B. Exterior, Latex Wood Primer: White, waterborne-emulsion primer formulated for resistance to 
extractive bleeding, mold, and microbials; for hiding stains; and for use on exterior wood 
subject to extractive bleeding. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Sherwin-
Williams Company (The); Exterior Latex Wood Primer, B42W08141 or approved equal. 

2.4 FINISH COATINGS 

A. Exterior Latex Paint, Low Sheen: Water-based, pigmented coating; formulated for alkali, mold, 
microbial, and water resistance and for use on exterior surfaces, such as portland cement plaster, 
concrete, and primed wood. 

http://www.arcomnet.com/sustainable_design.aspx?topic=210
http://www.arcomnet.com/sustainable_design.aspx?topic=210
http://www.specagent.com/LookUp/?ulid=13987&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=13987&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=13989&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=13989&mf=&src=wd
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1. Basis-of-Design Product:  Subject to compliance with requirements, provide Sherwin-
Williams Company (The); A-100 Exterior Acrylic Latex, A82W00151 or approved 
equal. 

2. Gloss and Sheen Level:  Manufacturer's standard low-sheen finish. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter 
as follows: 

1. Concrete: 12 percent. 
2. Fiber-Cement Board: 12 percent. 
3. Masonry (Clay and Concrete Masonry Units): 12 percent. 
4. Wood: 15 percent. 
5. Portland Cement Plaster: 12 percent. 
6. Gypsum Board: 12 percent. 

C. Portland Cement Plaster Substrates: Verify that plaster is fully cured. 

D. Exterior Gypsum Board Substrates: Verify that finishing compound is dry and sanded smooth. 

E. Verify suitability of substrates, including surface conditions and compatibility, with finishes and 
primers. 

F. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions applicable to substrates and paint systems 
indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are 
not to be painted. If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 
reinstall items that were removed. Remove surface-applied protection. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 
and incompatible paints and encapsulants. 

http://www.specagent.com/LookUp/?ulid=14004&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=14004&mf=&src=wd
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1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 
coat as required to produce paint systems specified in this Section. 

D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do 
not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that 
permitted in manufacturer's written instructions. 

E. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture content 
or alkalinity of surfaces or mortar joints exceeds that permitted in manufacturer's written 
instructions. 

F. Steel Substrates: Remove rust, loose mill scale, and shop primer if any. Clean using methods 
recommended in writing by paint manufacturer  but not less than the following: 

1. SSPC-SP 2. 
2. SSPC-SP 3. 

G. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop 
paint is abraded. Paint exposed areas with the same material as used for shop priming to comply 
with SSPC-PA 1 for touching up shop-primed surfaces. 

H. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by 
mechanical methods to produce clean, lightly etched surfaces that promote adhesion of 
subsequently applied paints. 

I. Aluminum Substrates: Remove loose surface oxidation. 

J. Wood Substrates: 

1. Scrape and clean knots. Before applying primer, apply coat of knot sealer recommended 
in writing by topcoat manufacturer for exterior use in paint system indicated. 

2. Sand surfaces that will be exposed to view, and remove sanding dust. 
3. Prime edges, ends, faces, undersides, and backsides of wood. 
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic 

wood filler. Sand smooth when dried. 

K. Plastic Trim Fabrication Substrates: Remove dust, dirt, and other foreign material that might 
impair bond of paints to substrates. 

3.3 INSTALLATION 

A. Apply paints in accordance with manufacturer's written instructions. 

1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable items same as similar exposed surfaces. Before final 

installation, paint surfaces behind permanently fixed items with prime coat only. 
3. Paint both sides and edges of exterior doors and entire exposed surface of exterior door 

frames. 
4. Paint entire exposed surface of window frames and sashes. 



OAKLYN SENIOR CITIZENS CENTER 

EXTERIOR PAINTING 099113 - 6 
 

5. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

6. Primers specified in the Exterior Painting Schedule may be omitted on items that are 
factory primed or factory finished if compatible with intermediate and topcoat coatings 
and acceptable to intermediate and topcoat paint manufacturers. 

B. Tint undercoats same color as topcoat, but tint each undercoat a lighter shade to facilitate 
identification of each coat if multiple coats of same material are to be applied. Provide sufficient 
difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film 
has a uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color 
breaks. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and 
inspecting agency to inspect and test paint for dry film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 
2. If test results show that dry film thickness of applied paint does not comply with paint 

manufacturer's written instructions, Contractor shall pay for testing and apply additional 
coats as needed to provide dry film thickness that complies with paint manufacturer's 
written instructions. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

1. Do not clean equipment with free-draining water and prevent solvents, thinners, cleaners, 
and other contaminants from entering into waterways, sanitary and storm drain systems, 
and ground. 

2. Dispose of contaminants in accordance with requirements of authorities having 
jurisdiction. 

3. Allow empty paint cans to dry before disposal. 
4. Collect waste paint by type and deliver to recycling or collection facility. 

B. After completing paint application, clean spattered surfaces. Remove spattered paints by 
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application. Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 
leave in an undamaged condition. 
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D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 

3.6 EXTERIOR PAINTING SCHEDULE 

A. Portland Cement Plaster Substrates: 

1. Latex System: 

a. Prime Coat:  Exterior, alkali-resistant, water-based primer. 
b. Intermediate Coat: Matching topcoat. 
c. Topcoat: Exterior latex paint, low sheen. 

B. Exterior Gypsum Board Substrates: 

1. Latex System: 

a. Prime Coat: Exterior, latex wood primer, reduced in accordance with 
manufacturer's written instructions for substrate and topcoat. 

b. Intermediate Coat: Matching topcoat. 
c. Topcoat: Exterior latex paint, low sheen. 

END OF SECTION 099113 
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SECTION 099123 - INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Primers. 
2. Water-based finish coatings. 

B. Related Requirements: 
1. Section 055000 "Metal Fabrications" for shop priming metal fabrications. 
2. Section 055213 "Pipe and Tube Railings" for shop painting pipe and tube railings. 
3. Section 099300 "Staining and Transparent Finishing" for surface preparation and the 

application of wood stains and transparent finishes on interior wood substrates. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 
instructions. 

1. Include preparation requirements and application instructions. 
2. Indicate VOC content. 

B. Samples: For each type of topcoat product. 

C. Samples for Initial Selection: For each type of topcoat product. 

D. Samples for Verification: For each type of paint system and each color and gloss of topcoat. 

1. Submit Samples on rigid backing, 8 inches square. 
2. Apply coats on Samples in steps to show each coat required for system. 
3. Label each coat of each Sample. 
4. Label each Sample for location and application area. 

E. Product Schedule: Use same designations indicated on Drawings and in the Interior Painting 
Schedule to cross-reference paint systems specified in this Section. Include color designations. 
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1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Paint Products:  5 percent, but not less than 1 gal. of each material and color applied. 

1.5 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to 
verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects 
and set quality standards for materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of 
each paint system. 

a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft.. 
b. Other Items: Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 
additional colors selected by Architect at no added cost to Owner. 

3. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F. 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.7 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F. 

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures of less than 5 
deg F above the dew point; or to damp or wet surfaces. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain each paint product from single source from single manufacturer. 

2.2 PAINT PRODUCTS, GENERAL 

A. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 
substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by topcoat 
manufacturers for use in paint system and on substrate indicated. 

B. VOC Content of Field-Applied Interior Paints and Coatings:  Provide products that comply with 
the following limits for VOC content, exclusive of colorants added to a tint base, when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24); these requirements do not 
apply to paints and coatings that are applied in a fabrication or finishing shop: 
1. Nonflat Paints, Coatings, and Primers:  VOC content of not more than 150 g/L. 
2. Shellacs, Clear:  VOC not more than 730 g/L. 
3. Nonflat Topcoat Paints:  VOC content of not more than 150 g/L. 
4. Primers, Sealers, and Undercoaters:  VOC content of not more than 200 g/L. 

C. Colors: As selected by Architect from manufacturer's full range. 

2.3 PRIMERS 

A. Interior Latex Primer Sealer: Water-based latex sealer used on new interior plaster, concrete, 
and gypsum wallboard surfaces. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Sherwin-
Williams Company (The); ProMar 200 B28W02600 or approved equal. 

2.4 WATER-BASED FINISH COATS 

A. Interior, Latex, Semigloss: Pigmented, water-based paint for use on primed/sealed interior 
plaster and gypsum board, and on primed wood and metals. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Sherwin-
Williams Company (The); Emerald K35W00451 or approved equal. 

2. Gloss Level:  Manufacturer's standard semigloss finish. 

http://www.arcomnet.com/sustainable_design.aspx?topic=211
http://www.specagent.com/Lookup?ulid=14162
http://www.specagent.com/Lookup?uid=123457179636
http://www.specagent.com/Lookup?uid=123457179636
http://www.specagent.com/LookUp/?ulid=14180&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=14180&mf=&src=wd
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter 
as follows: 

1. Concrete: 12 percent. 
2. Fiber-Cement Board: 12 percent. 
3. Masonry (Clay and CMUs): 12 percent. 
4. Wood: 15 percent. 
5. Gypsum Board: 12 percent. 
6. Plaster: 12 percent. 

C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth. 

D. Plaster Substrates: Verify that plaster is fully cured. 

E. Spray-Textured Ceiling Substrates: Verify that surfaces are dry. 

F. Verify suitability of substrates, including surface conditions and compatibility, with existing 
finishes and primers. 

G. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations applicable to substrates 
and paint systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are 
not to be painted. If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 
reinstall items that were removed. Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 
and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 
coat as required to produce paint systems indicated. 



OAKLYN SENIOR CITIZENS CENTER 

INTERIOR PAINTING 099123 - 5 
 

D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do 
not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that 
permitted in manufacturer's written instructions. 

E. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture content 
or alkalinity of surfaces or mortar joints exceeds that permitted in manufacturer's written 
instructions. 

F. Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods 
recommended in writing by paint manufacturer but not less than the following: 

1. SSPC-SP 2. 
2. SSPC-SP 3. 

G. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop 
paint is abraded. Paint exposed areas with the same material as used for shop priming to comply 
with SSPC-PA 1 for touching up shop-primed surfaces. 

H. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by 
mechanical methods to produce clean, lightly etched surfaces that promote adhesion of 
subsequently applied paints. 

I. Aluminum Substrates: Remove loose surface oxidation. 

J. Wood Substrates: 

1. Scrape and clean knots, and apply coat of knot sealer before applying primer. 
2. Sand surfaces that will be exposed to view, and dust off. 
3. Prime edges, ends, faces, undersides, and backsides of wood. 
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic 

wood filler. Sand smooth when dried. 

3.3 INSTALLATION 

A. Apply paints according to manufacturer's written instructions. 

1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces. 

Before final installation, paint surfaces behind permanently fixed equipment or furniture 
with prime coat only. 

3. Paint front and backsides of access panels, removable or hinged covers, and similar 
hinged items to match exposed surfaces. 

4. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

5. Primers specified in painting schedules may be omitted on items that are factory primed 
or factory finished if acceptable to topcoat manufacturers. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 
same material are to be applied. Tint undercoats to match color of topcoat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat. 
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C. If undercoats or other conditions show through topcoat, apply additional coats until cured film 
has a uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color 
breaks. 

3.4 FIELD QUALITY CONTROL 

A. Dry-Film Thickness Testing: Owner may engage the services of a qualified testing and 
inspecting agency to inspect and test paint for dry-film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 
2. If test results show that dry-film thickness of applied paint does not comply with paint 

manufacturer's written recommendations, Contractor shall pay for testing and apply 
additional coats as needed to provide dry-film thickness that complies with paint 
manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

1. Do not clean equipment with free-draining water and prevent solvents, thinners, cleaners, 
and other contaminants from entering into waterways, sanitary and storm drain systems, 
and ground. 

2. Dispose of contaminants in accordance with requirements of authorities having 
jurisdiction. 

3. Allow empty paint cans to dry before disposal. 
4. Collect waste paint by type and deliver to recycling or collection facility. 

B. After completing paint application, clean spattered surfaces. Remove spattered paints by 
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application. Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 
leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 

3.6 INTERIOR PAINTING SCHEDULE 

A. Finish Carpentry: Wood trim. 

1. Latex over Latex Primer System: 

a. Prime Coat: Interior latex primer for wood. 
b. Intermediate Coat: Matching topcoat. 
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c. Topcoat: Interior, latex, semigloss. 

B. Gypsum Board and Plaster Substrates: 

1. Latex over Latex Sealer System: 

a. Prime Coat: Interior latex primer sealer. 
b. Intermediate Coat: Matching topcoat. 
c. Topcoat: Interior, latex, semigloss. 

END OF SECTION 099123 
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SECTION 107000 – PREFABRICATED ALUMINUM CANOPY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Prefabricated aluminum canopy 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for shelters. 

B. Shop Drawings: For canopy. 

1. Include plans, elevations, sections, and attachment details. 

2. Provide installation procedures. 

C. Samples for Initial Selection: Manufacturer's standard color sheets, showing full range of 
available colors for each type of exposed finish. 

D. Samples for Verification: Actual sample of finished products for each type of exposed finish. 

1. Size:  Manufacturers' standard size. 

1.3 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: 

1. Research Reports: For anchors, from ICC-ES. 

B. Sample warranties. 

1.4 WARRANTY 

1. Warranty Period:  Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Canopy to withstand the following loads and stresses within limits and 
under conditions indicated in accordance with ASCE/SEI 7: 

1. Design Loads:  As indicated on Drawings. 

B. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes. Base calculations on surface temperatures of materials due to both solar heat gain and 
nighttime-sky heat loss. 

1. Temperature Change:  120 deg F, ambient; 180 deg F, material surfaces. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

2.2 PREFABRICATED ALUMINMUM CANOPY 

A. Manufacturer 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Architectural 
Fabrication, Inc., Helios Canopy or approved equal. 

2.3 MATERIALS 

A. Framing:  Gutter fascia, tubes, angles: 6063-T5 alloy extruded aluminum. 

B. Decking: 6063-T6 or 6063-T5 alloy extruded aluminum. 

C. Hanger Rods: Zinc plated steel and powder coat. 

D. Connections: Wall plates and canopy mounting brackets are to be aluminum. 

E. Hardware and Fasteners:  Nuts, bolts, washers, clevis pins, screws, anchors and pipe spacers to 
be zinc plated or galvanized steel required to suit application and per pre-engineered canopy 
load requirements. 

F. Flashing:  Shall be minimum 0.040-inch aluminum, fabricated to prevent leakage and sealed 
with silicone sealant in clear or color match. 

G. Finish:  Powder coat finish per ASTM D 3451, complying with finish manufacturer’s written 
instructions for surface preparation including treatment, application, baking and minimum dry 
film thickness. Color to be selected by Architect from the manufacturer’s full range. 

http://www.specagent.com/Lookup?ulid=7176
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for electrical system to verify actual locations of connections before 
shelter installation. 

C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of 
the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install canopies in accordance with manufacturer's written instructions. 

B. Locate and place canopies level, plumb and at indicated alignment with adjacent work. 

C. Use concealed anchors where possible. 

D. Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by applying 
a coating of bituminous paint or elastomeric coating on surfaces that will be in contact with 
concrete, masonry, or dissimilar metals. 

E. After completing installation, inspect exposed finishes and repair damaged finishes. Repair 
damaged finishes so no evidence remains of corrective work. 

END OF SECTION 107000 
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SECTION 124813 - ENTRANCE FLOOR MATS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Roll-up rail mats. 
2. Recessed frames. 

1.3 COORDINATION 

A. Coordinate size and location of recesses in concrete to receive floor mats and frames. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for floor mats and frames. 

B. Shop Drawings: 

1. Items penetrating floor mats and frames, including door control devices. 
2. Divisions between mat sections. 
3. Perimeter floor moldings and frames. 
4. Custom Graphics: Scale drawing indicating colors. 

C. Samples: For the following products, in manufacturer's standard sizes: 

1. Floor Mat: Assembled sections of floor mat. 
2. Tread Rail: Sample of each type and color. 
3. Frame Members: Sample of each type and color. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For floor mats and frames to include in maintenance manuals. 
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PART 2 - PRODUCTS 

2.1 ENTRANCE FLOOR MATS AND FRAMES, GENERAL 

A. Structural Performance: Provide roll-up rail mats and frames capable of withstanding the 
following loads and stresses within limits and under conditions indicated: 

1. Uniform floor load of 300 lbf/sq. ft.. 
2. Wheel load of 350 lb per wheel. 

B. Accessibility Standard: Comply with applicable provisions in the DOJ's "2010 ADA Standards 
for Accessible Design" and ICC A117.1. 

2.2 ROLL-UP RAIL MATS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Amarco Products. 
2. C/S Group. 
3. Reese Enterprises, Inc. 
4. Or Approved Equal. 

B. Roll-up, Aluminum-Rail Hinged Mats: Extruded-aluminum tread rails 1-1/2 inches wide by 3/8 
inch thick, sitting on continuous vinyl cushions. 

1. Tread Inserts:  Mineral abrasive particles bonded to or embedded in vinyl. 
2. Colors, Textures, and Patterns of Inserts:  As selected by Architect from full range of 

industry colors. 
3. Rail Color:  As selected by Architect from full range of industry colors and color 

densities. 
4. Hinges:  Aluminum. 
5. Mat Size: . 

2.3 FRAMES 

A. Recessed Frames: Manufacturer's standard extrusion. 

1. Extruded Aluminum: ASTM B221, Alloy 6061-T6 or Alloy 6063-T5, T6, or T52. 

a. Color:  As selected by Architect from full range of industry colors and color 
densities. 

2. Architectural Bronze: ASTM B455, Alloy UNS No. C38500. 

http://www.specagent.com/Lookup?ulid=5441
http://www.specagent.com/Lookup?uid=123457056985
http://www.specagent.com/Lookup?uid=123457056979
http://www.specagent.com/Lookup?uid=123457056984
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2.4 CONCRETE FILL AND GROUT MATERIALS 

A. Provide concrete fill and grout equivalent in strength to cast-in-place concrete slabs for recessed 
mats and frames. Use aggregate no larger than one-third fill thickness. 

2.5 FABRICATION 

A. Floor Mats: Shop fabricate units to greatest extent possible in sizes indicated. Unless otherwise 
indicated, provide single unit for each mat installation; do not exceed manufacturer's 
recommended maximum sizes for units that are removed for maintenance and cleaning. Where 
joints in mats are necessary, space symmetrically and away from normal traffic lanes. Miter 
corner joints in framing elements with hairline joints or provide prefabricated corner units 
without joints. 

B. Recessed Frames: As indicated, for permanent recessed installation, complete with corner pins 
or reinforcement and anchorage devices. 

1. Fabricate edge-frame members in single lengths or, where frame dimensions exceed 
maximum available lengths, provide minimum number of pieces possible, with hairline 
joints equally spaced and pieces spliced together by straight connecting pins. 

C. Coat concealed surfaces of aluminum frames that contact cementitious material with 
manufacturer's standard protective coating. 

2.6 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker. 

a. Run grain of directional finishes with long dimension of each piece. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and floor conditions for compliance with requirements for location, sizes, 
minimum recess depth,  and other conditions affecting installation of floor mats and frames. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install recessed mat frames and mats to comply with manufacturer's written instructions so that 
tops of mats will be flush with adjoining finished flooring. Set mats with tops at height 
recommended by manufacturer for most effective cleaning action; coordinate tops of mat 
surfaces with bottoms of doors that swing across mats to provide clearance between door and 
mat. 
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1. Install necessary shims, spacers, and anchorages for proper location, and secure 
attachment of frames. 

2. Install grout and fill around frames and, if required to set mat tops at proper elevations, in 
recesses under mats. Finish grout and fill smooth and level. 

3. Delay setting mats until construction traffic has ended. 

3.3 PROTECTION 

A. After completing frame installation and concrete work, provide temporary filler of plywood or 
fiberboard in recesses and cover frames with plywood protective flooring. Maintain protection 
until construction traffic has ended and Project is near Substantial Completion. 

END OF SECTION 124813 
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SECTION 142400 - HYDRAULIC ELEVATOR 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Hydraulic Limited Use Limited Application Elevator. 

1.2 RELATED SECTIONS 

A. Section 042200 Concrete Unit Masonry. 

B. Section 055000 Metal Fabrications. 

C. Section 061053 Miscellaneous Rough Carpentry. 

D. Section 096519 Resilient Tile Flooring. 

1.3 REFERENCES 

A. ASME A17.1 / CSA B-44 – Section 5.2 Safety Code for Elevators and Escalators, Limited-
Use/Limited Application Elevators. 

B. NFPA 70 – National Electric Code. 

C. ADAAG – Americans with Disabilities Act, Architectural Guidelines. 

1.4 ACTION SUBMITTALS 

A. Product Data: Include capacities, sizes, performances, operations, safety features, finishes, and 
similar information. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and large-scale details indicating service at each 
landing; machine room layout; coordination with building structure; relationships with 
other construction; and locations of equipment. 

2. Indicate maximum dynamic and static loads imposed on building structure at points of 
support as well as maximum and average power demands. 

C. Samples: For finishes involving color selection. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Certificates: For elevator equipment, accessories, and components, from 
manufacturer. 

B. Manufacturer Certificates: Signed by elevator manufacturer, certifying that hoistway, pit, and 
machine room layout and dimensions, as shown on Drawings, and electrical service including 
standby-power, as shown and specified, are adequate for elevator system being provided. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For elevators to include in emergency, operation, and 
maintenance manuals. 

B. Inspection and Acceptance Certificates and Operating Permits: As required by authorities 
having jurisdiction for normal, unrestricted elevator use. 

C. Continuing Maintenance Proposal: Submit a continuing maintenance proposal from Installer to 
Owner, in the form of a standard two-year period maintenance agreement, starting on date 
initial maintenance service is concluded. State services, obligations, conditions, and terms for 
agreement period and for future renewal options. 

1.7 WARRANTY 

A. Manufacturer's Special Warranty: Manufacturer agrees to repair, restore, or replace elevator 
work that fails in materials or workmanship within specified warranty period. 

1. Warranty Period: Two (2) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 ELEVATOR MANUFACTURERS 

A. Basis-of-Design Product: “Elvoron LU/LA Elevator” as manufactured by Garaventa Lift or 
approved equal.  

2.2 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with ASME A17.1/CSA B44. 

B. Accessibility Requirements: Comply with Section 407 in the United States Access Board's 
ADA-ABA Accessibility Guidelines and with ICC A117.1. 

C. Seismic Performance: Elevator system shall withstand the effects of earthquake motions in 
compliance with ASME A17.1/CSA B44. 



OAKLYN SENIOR CITIZENS CENTER 

HYDRAULIC ELEVATOR 142400 - 3 

2.3 ELEVATOR 

A. Elevator System, General: Manufacturer's standard elevator systems. Unless otherwise 
indicated, manufacturers' standard components shall be used, as included in standard elevator 
systems and as required for complete system. 

B. Elevator Description: 
1. Rated Load: 1,400 lb. 
2. Travel:  

a. 128 inches  
3. Stops:  

a. 3 stops. 
4. Car Size:  Maximum 18 sq. ft.. 

a. Style 2:  48 inches by 54 inches with sliding doors at each end. 
5. Rated Speed: 30 fpm. 
6. Pit Depth:  Minimum 14 inches required. 
7. Travel Range:  25-feet. 
8. Overhead Clearance:  135-inches. 
9. Drive System:  1:2 Cable Hydraulic. 

a. Heavy-duty car sling with roller guide shoes running on 8-lb. per foot steel T-rails. 
b. Submersible pump and motor. 
c. Factory pre-set and tested 2-speed valve. 

10. Controls:  Fully automatic push button operation.   
a. Manufacturer’s PLC controller. 
b. Integrated self-diagnostics. 
c. Digital floor indicator in car. 
d. Automatic car lighting upon entry. 
e. Illuminated push buttons. 
f. Arrival gong. 

 
11. Power Supply: 

a. Elevator:  208-VAC 3-phase with optional 208-VAC 1-phae. 
b. Ligting:  110-VAC 1-phase, 15-Amps. 

12. Car and Hoistway Doors:  36” x 80” Two-speed horizontal sliding hoistway and car 
doors. 

13. Safety Features:   
a. Emergency battery lowering system. 
b. Emergency manual lowering valve. 
c. Safety brake system automatic bi-directional floor leveling. 
d. Stop keyswitch and alarm button in car. 
e. Car operator with integral gate switch. 
f. Final limit switch. 
g. Overspeed valve. 
h. Low oil protection timer circuit. 

14. Standard features:   
a. Braille markings. 
b. Car direction lantern with audio-visual signals. 
c. Full-height photo-electric door sensors. 

15. Code Compliance:   
ME A17.1/CSA B-44, Section B-44, LU/LA Elevators, ADA compliant. 
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16. Option:  Provide phone monitoring. 
17. Car Enclosures: 

a. Inside Height: Not less than 90-inchesto underside of ceiling. 
b. Front Walls:  Manufacturer’s Laminate Panel Sections; color as selected by 

Architect. 
c. Wall Trim:  Manufacturer’s standard; color as selected by Architect. 
d. Entrance Door and Car Door:  Two-speed horizontal skidding landing entrances 

and car doors.  Car doors finish to match car wall trim.  Landing entrance doors are 
primed. 

e. Ceiling:  Manufacturer’s standard ceiling. 
f. Lighting:  Four (4) recessed fixtures that utilize low-voltage LED lamps.  Lamps 

illuminate automatically when doors open. 
g. Handrail:  One (1) brushed stainless steel handrail on the control wall. 
h. Floor prepared to receive resilient flooring (specified in Section 096500 "Resilient 

Flooring"). 

18. Hall Fixtures: Satin stainless steel, ASTM A480/A480M, No. 4 finish. 
19. Additional Requirements: 

a. Provide inspection certificate in each car, mounted under acrylic cover with frame 
made from satin stainless steel, ASTM A480/A480M, No. 4 finish. 

b. Provide hooks for protective pads in cars and two complete set(s) of full-height 
protective pads. 

2.4 SYSTEMS AND COMPONENTS 

A. Pump Units: Positive-displacement type with a maximum of 10 percent variation between no 
load and full load and with minimum pulsations. 

1. Pump shall be [submersible type with submersible squirrel-cage induction motor, and 
shall be suspended inside oil tank from vibration isolation mounts] [or] [shall be tank-
top-mounted type with fan-cooled, squirrel-cage induction motor, and shall be mounted 
on oil tank with vibration isolation mounts and enclosed in prime-painted steel enclosure 
lined with 1-inch-thick, glass-fiber insulation board]. 

2. Motor shall have [wye-delta] [or] [solid-state] starting. 
3. Motor shall have variable-voltage, variable-frequency control. 

B. Hydraulic Silencers: System shall have hydraulic silencer containing pulsation-absorbing 
material in blowout-proof housing at pump unit. 

C. Piping: Size, type, and weight of piping as recommended by elevator manufacturer, with 
flexible connectors to minimize sound and vibration transmissions from power unit. 

1. Cylinder units shall be connected with dielectric couplings. 
2. Casing for Underground Piping: Schedule 40 PVC pipe complying with ASTM D1785, 

joined with PVC fittings complying with ASTM D2466 and solvent cement complying 
with ASTM D2564. 
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D. Hydraulic Fluid: Elevator manufacturer's standard fire-resistant fluid with additives as needed to 
prevent oxidation of fluid, corrosion of cylinder and other components, and other adverse 
effects. 

E. Hydraulic Fluid: Nontoxic, biodegradable, fire-resistant fluid, made from vegetable oil with 
antioxidant, anticorrosive, antifoaming, and metal-passivating additives, that is approved by 
elevator manufacturer for use with elevator equipment. 

F. Protective Cylinder Casing: PVC or HDPE pipe casing complying with 
ASME A17.1/CSA B44, of sufficient size to provide not less than 1-inch clearance from 
cylinder and extending above pit floor. Casing shall have means of monitoring effectiveness to 
comply with ASME A17.1/CSA B44. 

G. Guides: Roller guides or sliding guides with guide-rail lubricators. Provide guides at top and 
bottom of car frame. 

2.5 OPERATION SYSTEMS 

A. Provide manufacturer's standard microprocessor operation system as required to provide type of 
operation indicated. 

B. Auxiliary Operations: 

1. Single-Car Standby-Power Operation: On activation of standby power, car is returned to 
a designated floor and parked with doors open. Car can be manually put in service on 
standby power, either for return operation or for regular operation, by switches in control 
panel located at fire command station. Manual operation causes automatic operation to 
cease. 

2. Single-Car Battery-Powered Lowering: When power fails, car is lowered to the lowest 
floor, opens its doors, and shuts down. System includes rechargeable battery and 
automatic recharging system. 

3. Group Standby-Power Operation: On activation of standby power, cars are returned to 
lowest floor and parked with doors open. If a car cannot be returned, it is removed from 
the system. One car is selected for service on standby power by a switch located at fire 
command station. 

4. Group Battery-Powered Lowering: When power fails, cars are lowered to the lowest 
floor, open their doors, and shut down. System includes rechargeable battery and 
automatic recharging system. 

5. Off-Peak Operation: During periods of low traffic, half of the elevators in a group shall 
be taken out of service and switched to low-power mode. 

6. Independent Service: Keyswitch in car-control station removes car from group operation 
and allows it to respond only to car calls. 

7. Automatic Operation of Lights and Fan: When elevator is stopped and unoccupied with 
doors closed, lighting, ventilation fan, and cab displays are de-energized after 5 minutes 
and are re-energized before car doors open. 

C. Security Features: Security features shall not affect emergency firefighters' service. 

1. Keyswitch Operation: Push buttons are activated and deactivated by security keyswitches 
at car-control stations. 
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2.6 DOOR-REOPENING DEVICES 

A. Infrared Array: Provide door-reopening device with uniform array of 36 or more 
microprocessor-controlled, infrared light beams projecting across car entrance. Interruption of 
one or more light beams shall cause doors to stop and reopen. 

B. Nudging Feature: After car doors are prevented from closing for predetermined adjustable time, 
through activating door-reopening device, a loud buzzer shall sound and doors shall begin to 
close at reduced kinetic energy. 

2.7 CAR ENCLOSURES 

A. Provide [enameled- or powder-coated-steel car enclosures to receive removable] [steel-framed 
car enclosures with nonremovable] wall panels, with [removable ]car roof, access doors, power 
door operators, and ventilation. 

1. Provide standard railings complying with ASME A17.1/CSA B44 on car tops where 
required by ASME A17.1/CSA B44. 

B. Materials and Finishes: Manufacturer's standards, but not less than the following: 

1. Enameled- or Powder-Coated-Steel Wall Panels: Flush, formed-metal construction; 
fabricated from cold-rolled steel sheet. Provide with factory-applied enamel or powder-
coat finish; colors as selected by Architect from manufacturer's full range. 

2. Plastic-Laminate Wall Panels: Plastic laminate adhesively applied to manufacturer's 
standard formed metal panels with plastic-laminate panel backing and manufacturer's 
standard protective edge trim. Panels have a flame-spread index of 25 or less, when tested 
according to ASTM E84. Plastic-laminate color, texture, and pattern as selected by 
Architect from elevator manufacturer's full range. 

3. Enameled- or Powder-Coated-Steel Doors: Flush, hollow-metal construction; fabricated 
from cold-rolled steel sheet. Provide with factory-applied enamel or powder-coat finish; 
colors as selected by Architect from manufacturer's full range. 

4. Stainless Steel Doors: Flush, hollow-metal construction; fabricated [from stainless steel 
sheet or by laminating stainless steel sheet to exposed faces and edges of enameled- or 
powder-coated-steel doors using adhesive that fully bonds metal to metal without 
telegraphing or oil-canning. 

5. Sight Guards: Provide sight guards on car doors. 
6. Sills: Extruded or machined metal, with grooved surface, 1/4 inch thick. 
7. Luminous Ceiling: Fluorescent light fixtures and ceiling panels of translucent acrylic or 

other permanent rigid plastic. 
8. Light Fixture Efficiency: Not less than 35 lumens/W. 
9. Ventilation Fan Efficiency: Not less than 3.0 cfm/W. 

2.8 HOISTWAY ENTRANCES 

A. Hoistway Entrance Assemblies: Manufacturer's standard horizontal-sliding, door-and-frame 
hoistway entrances complete with track systems, hardware, sills, and accessories. Frame size 
and profile shall accommodate hoistway wall construction. 
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1. Where gypsum board wall construction is indicated, frames shall be self-supporting with 
reinforced head sections. 

B. Fire-Rated Hoistway Entrance Assemblies: Door-and-frame assemblies shall comply with 
NFPA 80 and be listed and labeled by a testing and inspecting agency acceptable to authorities 
having jurisdiction based on testing at as close-to-neutral pressure as possible according to 
NFPA 252 or UL 10B. 

1. Fire-Protection Rating: 1 hour with 30-minute temperature rise of 450 deg F. 

C. Materials and Fabrication: Manufacturer's standards, but not less than the following: 

1. Enameled- or Powder-Coated-Steel Frames: Formed from cold- or hot-rolled steel sheet. 
Provide with factory-applied enamel or powder-coat finish; colors as selected by 
Architect from manufacturer's full range. 

2. Stainless Steel Frames: Formed from stainless steel sheet. 
3. Star of Life Symbol: Identify emergency elevators with star of life symbol, not less than 3 

inches high, on both jambs of hoistway door frames. 
4. Enameled- or Powder-Coated-Steel Doors: Flush, hollow-metal construction; fabricated 

from cold-rolled steel sheet. Provide with factory-applied enamel or powder-coat finish; 
colors as selected by Architect from manufacturer's full range. 

5. Sight Guards: Provide sight guards on doors matching door edges. 
6. Sills: Extruded or machined metal, with grooved surface, 1/4 inch thick. 
7. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous 

grout complying with ASTM C1107/C1107M. 

2.9 SIGNAL EQUIPMENT 

A. Provide hall-call and car-call buttons that light when activated and remain lit until call has been 
fulfilled. Provide[ vandal-resistant] buttons and lighted elements illuminated with LEDs. 

B. Car-Control Stations: Provide manufacturer's standard recessed or semirecessed car-control 
stations. Mount in return panel adjacent to car door unless otherwise indicated. 

1. Provide "No Smoking" sign matching car-control station, either integral with car-control 
station or mounted adjacent to it, with text and graphics as required by authorities having 
jurisdiction. 

C. Emergency Communication System: Two-way voice communication system, with visible 
signal, which dials preprogrammed number of monitoring station and does not require handset 
use. System is contained in flush-mounted cabinet, with identification, instructions for use, and 
battery backup power supply. 

D. Car Position Indicator: Provide illuminated, digital-type car position indicator, located above 
car door or above car-control station. Also, provide audible signal to indicate to passengers that 
car is either stopping at or passing each of the floors served. Include travel direction arrows if 
not provided in car-control station. 

E. Hall Push-Button Stations: Provide hall push-button station at each landing as indicated. 
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F. Hall Lanterns: Units with illuminated arrows; however, provide single arrow at terminal 
landings. Provide[ one of] the following: 

1. Manufacturer's standard wall-mounted units, for mounting above entrance frames. 
2. Units mounted in both jambs of entrance frame for each elevator. 

G. Hall Annunciator: With each hall lantern, provide audible signals indicating car arrival and 
direction of travel. Signals sound once for up and twice for down. 

H. Standby-Power Elevator Selector Switches: Provide switches, as required by 
ASME A17.1/CSA B44, where indicated. Adjacent to switches, provide illuminated signal that 
indicates when normal power supply has failed. For each elevator, provide illuminated signals 
that indicate when they are operational and when they are at the designated emergency return 
level with doors open. 

I. Fire-Command-Center Annunciator Panel: Provide panel containing illuminated position 
indicators for each elevator, clearly labeled with elevator designation; include illuminated signal 
that indicates when elevator is operational and when it is at the designated emergency return 
level with doors open. Provide standby-power elevator selector switch(es), as required by 
ASME A17.1/CSA B44, adjacent to position indicators. Provide illuminated signal that 
indicates when normal power supply has failed. 

J. Emergency Pictorial Signs: Fabricate from materials matching hall push-button stations, with 
text and graphics as required by authorities having jurisdiction, indicating that in case of fire, 
elevators are out of service and exits should be used instead. Provide one sign at each hall push-
button station unless otherwise indicated. 

2.10 FINISH MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, commercial steel, Type B, exposed, matte 
finish. 

B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, commercial steel, Type B, pickled. 

C. Stainless Steel Sheet: ASTM A240/A240M, Type 304. 

D. Stainless Steel Bars: ASTM A276, Type 304. 

E. Stainless Steel Tubing: ASTM A554, Grade MT 304. 

F. Aluminum Extrusions: ASTM B221, Alloy 6063. 

G. Plastic Laminate: High-pressure type complying with NEMA LD 3, Type HGS or Type HGL. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Excavation for Cylinder: Drill well hole in elevator pit to accommodate installation of cylinder; 
comply with applicable requirements in Section 312000 "Earth Moving." 

B. Provide waterproof well casing as necessary to retain well-hole walls. 

C. Install cylinder in protective casing within well hole. Before installing protective casing, remove 
water and debris from well hole[ and provide permanent waterproof seal at bottom of well 
casing]. 

1. Align cylinder and fill space around protective casing with fine sand. 

D. Install cylinder plumb and accurately centered for elevator car position and travel. Anchor 
securely in place, supported at pit floor. Seal between [well] [protective] casing and pit floor 
with 4 inches of nonshrink, nonmetallic grout. 

E. Install cylinder plumb and accurately centered for elevator car position and travel. Anchor 
securely in place, supported at pit floor and braced at intervals as needed to maintain alignment. 
Anchor cylinder guides at spacing needed to maintain alignment and avoid overstressing guides. 

F. Sound Isolation: Mount rotating and vibrating equipment on vibration-isolating mounts to 
minimize vibration transmission to structure and structure-borne noise due to elevator system. 

G. Lubricate operating parts of systems as recommended by manufacturers. 

H. Leveling Tolerance: 1/4 inch, up or down, regardless of load and travel direction. 

I. Set sills flush with finished floor surface at landing. Fill space under sill solidly with nonshrink, 
nonmetallic grout. 

J. Locate hall signal equipment for elevators as follows unless otherwise indicated: 

1. For groups of elevators, locate hall push-button stations between two elevators at center 
of group or at location most convenient for approaching passengers. 

2. Place hall lanterns either above or beside each hoistway entrance. 
3. Mount hall lanterns at a minimum of 72 inches above finished floor. 

3.2 FIELD QUALITY CONTROL 

A. Acceptance Testing: On completion of elevator installation and before permitting elevator use 
(either temporary or permanent), perform acceptance tests as required and recommended by 
ASME A17.1/CSA B44 and by governing regulations and agencies. 
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3.3 PROTECTION 

A. Temporary Use: Comply with the following requirements for elevator used for construction 
purposes: 

1. Provide car with temporary enclosure, either within finished car or in place of finished 
car, to protect finishes from damage. 

2. Provide other protective coverings, barriers, devices, signs, and procedures as needed to 
protect elevator and elevator equipment. 

3. Engage elevator Installer to provide full maintenance service. 
4. Engage elevator Installer to restore damaged work, if any, so no evidence remains of 

correction. Return items that cannot be refinished in the field to the shop, make required 
repairs and refinish entire unit, or provide new units as required. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
operate, adjust, and maintain elevator. 

3.5 MAINTENANCE 

A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall 
include 24 months' full maintenance by skilled employees of elevator Installer. Include monthly 
preventive maintenance, repair or replacement of worn or defective components, lubrication, 
cleaning, and adjusting as required for proper elevator operation. Parts and supplies shall be 
manufacturer's authorized replacement parts and supplies. 

END OF SECTION 142400 
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SECTION 220501 - CONSTRUCTION ADMINISTRATION FOR MECHANICAL WORK

PART 1 - GENERAL

1.1 GENERAL

A. This Section contains requirements for Construction Administration of Mechanical work.
These requirements are in addition to any requirements listed elsewhere in the Contract
Documents.  Where conflicts exist between this section and other sections, the more stringent
requirement shall apply

1.2 REQUESTS FOR INFORMATION

A. Requests For Information (RFI) are questions posed by the Contractor intended to resolve
vagueness and conflicts during construction.

B. To submit a RFI, the Contractor must fill out the Request For Information form found in
Appendix A of this specification section.  Only RFI written on this enclosed form will be
acknowledged.

C. Prior to submitting a RFI, the Contractor must thoroughly review the Construction
Documents and Specifications and forward the RFI only if the issue in question cannot be
resolved.  The RFI form should not be used for a clearly noted item or standard construction
method which should be known by the Contractor, the Engineer may back charge the
Contractor.

1.3 EQUIPMENT MANUFACTURER LIST

A. Within ten (10) business days of the contract award date, the Contractor shall submit a list of
equipment manufacturers, for the engineer's review and approval, that he intends to use on
this project.

1.4 SUBSTITUTIONS

A. Substitutions for specified equipment must include a detailed comparison checklist
identifying all pertinent similarities and differences between the two items.  Substituted items
without a comparison checklist will not be considered.

1. Where substituted items affect other trades, this Contractor is responsible for adjusting
the installation as required to accommodate the substitution.  This includes, but is not
limited to, changes in Architectural, Structural, Mechanical, Electrical, Plumbing and
Fire Protection Systems.  This Contractor will pay for all associated costs.

B. Incomplete submittals will be returned rejected.
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1.5 SERVICE INTERRUPTION SCHEDULE

A. Within ten (10) business days of the contract award date, the Contractor shall submit a
Schedule of Shutdowns of equipment and/or systems for Owner and Engineer review.

B. The Contractor shall notify the Owner and Engineer in writing at least five (5) business days
prior to each equipment and/or system shutdown.

PART 2 - PRODUCTS - Not Used.

PART 3 - EXECUTION - Not Used.

END OF SECTION 220501
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Appendix A

Construction Administration Forms
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REQUEST FOR INFORMATION RFI ID  (by Arch/Engr) ___________

Project ID:  21015.00.07 Project Name:  Oaklyn Senior Citizens Center Project Location:  Oaklyn, NJ

Requestor’s Information

Name  _______________________________________________ Phone #  _________________________

Firm Name  ___________________________________________ Date of Request  __________________

Proposed Reviewer’s Name (optional)  ________________________________________________________

Certification by Requestor

I certify that I have thoroughly reviewed the Documents and am unable to reconcile this issue. I
acknowledge that if the issue is easily reconcilable by reviewing the Documents or is asking direction on
standard construction methods that should be known by the Contractor, the Professionals can backcharge
the Requestor for the effort involved in the review and response.

        X_________________________________________  date ___________
RFI Classification

Related RFI ID’s  ___________             Urgency  (typical response within 5 business days)  __________ days

If urgency requires a fast turnaround, state why faster than normal response is needed:

Which Disciplines are involved with this RFI?  __________________________________________________

Which Drawing ID’s & which Specification Sections are involved?  _________________________________

Request

Request Title (30 characters or less, used as an abbreviated title in RFI Log)

Request Description:

Possible Solutions:

Engineer’s Response:

c See Attached Sketch c See Attached Description c See Comments Above
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SECTION 220517 - SLEEVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Sleeves.
2. Sleeve-seal systems.
3. Grout.
4. Silicone sealants.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

PART 2 - PRODUCTS

2.1 SLEEVES

A. Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop collar.

B. Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, anticorrosion coated or
galvanized, with plain ends and integral welded waterstop collar.

C. Galvanized-Steel Sheet Sleeves: 0.0239-inch (0.6-mm) minimum thickness; round tube closed
with welded longitudinal joint.

2.2 GROUT

A. Description: Non-shrink, for interior and exterior sealing openings in non-fire-rated walls or
floors.

B. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

C. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.
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D. Packaging: Premixed and factory packaged.

2.3 SILICONE SEALANTS

A. Silicone, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 percent
movement capability, nontraffic-use, neutral-curing silicone joint sealant, ASTM C920, Type S,
Grade NS, Class 25, Use NT.

PART 3 - EXECUTION

3.1 SLEEVE INSTALLATION

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to
provide 1-inch (25-mm) annular clear space between piping and concrete slabs and walls.

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls
are constructed.

1. Cut sleeves to length for mounting flush with both surfaces.

2. Using grout or silicone sealant, seal the space outside of sleeves in slabs and walls
without sleeve-seal system.

D. Install sleeves for pipes passing through interior partitions.

1. Cut sleeves to length for mounting flush with both surfaces.
2. Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular clear space

between sleeve and pipe or pipe insulation.
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants

appropriate for size, depth, and location of joint.

E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier
Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with fire- and smoke-stop materials. Comply with
requirements for firestopping and fill materials specified in Section 078413 "Penetration
Firestopping."

3.2 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Leak Test: After allowing for a full cure, test sleeves for leaks. Repair leaks and retest
until no leaks exist.

B. Sleeves will be considered defective if they do not pass tests and inspections.
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C. Prepare test and inspection reports.

3.3 SLEEVE SCHEDULE

A. Use sleeves and sleeve seals for the following piping-penetration applications:

1. Concrete Slabs above Grade:

a. Piping Smaller Than NPS 6 (DN 150): Steel pipe sleeves.

2. Interior Partitions:

a. Piping Smaller Than NPS 6 (DN 150): Steel pipe sleeves.

END OF SECTION 220517
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SECTION 220518 - ESCUTCHEONS FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Escutcheons.
2. Floor plates.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 ESCUTCHEONS

A. One-Piece, Steel Type: With polished, chrome-plated finish and setscrew fastener.

B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped steel with polished, chrome-plated
finish and spring-clip fasteners.

C. One-Piece, Stamped-Steel Type: With polished, chrome-plated finish and spring-clip fasteners.

D. Split-Plate, Stamped-Steel Type: With polished, chrome-plated finish; concealed and exposed-
rivet hinge; and spring-clip fasteners.

2.2 FLOOR PLATES

A. Split Floor Plates: Cast brass with concealed hinge.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors.

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping
and with OD that completely covers opening.

1. Escutcheons for New Piping:
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a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep pattern.
b. Chrome-Plated Piping: One-piece steel with polished, chrome-plated finish.
c. Insulated Piping: One-piece stamped steel or split-plate, stamped steel with

concealed hinge with polished, chrome-plated finish.
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece steel

with polished, chrome-plated finish.
e. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece steel with

polished, chrome-plated finish.

2. Escutcheons for Existing Piping to Remain:

a. Chrome-Plated Piping: Split-casting, stamped steel with concealed or exposed-
rivet hinge with polished, chrome-plated finish.

b. Insulated Piping: Split-plate, stamped steel with concealed or exposed-rivet hinge
with polished, chrome-plated finish

c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-plate,
stamped steel with concealed or exposed-rivet hinge with polished, chrome-plated
finish.

d. Bare Piping at Ceiling Penetrations in Finished Spaces: Split-plate, stamped steel
with concealed or exposed-rivet hinge with polished, chrome-plated finish.

C. Install floor plates for piping penetrations of equipment-room floors.

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD
that completely covers opening.

1. New Piping and Relocated Existing Piping: Split floor plate.
2. Existing Piping: Split floor plate.

3.2 FIELD QUALITY CONTROL

A. Using new materials, replace broken and damaged escutcheons and floor plates.

END OF SECTION 220518
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SECTION 220523.12 - BALL VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Brass ball valves.
2. Bronze ball valves.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of valve.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Standards:

1. Domestic water valves intended to convey or dispense water for human consumption
must comply with the SDWA, requirements of authorities having jurisdiction, and
NSF 61 and NSF 372, or must be certified to be in compliance with NSF 61 and NSF 372
(by an ANSI-accredited third-party certification body) that the weighted average lead
content at wetted surfaces is less than or equal to 0.25 percent.

B. ASME Compliance:

1. ASME B1.20.1 for threads for threaded end valves.
2. ASME B16.1 for flanges on iron valves.
3. ASME B16.5 for flanges on steel valves.
4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
5. ASME B16.18 for cast copper solder-joint connections.
6. ASME B16.22 for wrought copper and copper alloy solder-joint connections.
7. ASME B16.34 for flanged and threaded end connections

C. Provide bronze valves made with dezincification-resistant materials. Bronze valves made with
copper alloy (brass) containing more than 15 percent zinc are not permitted.

D. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

E. Valve Sizes: Same as upstream piping unless otherwise indicated.

F. Valve Actuator Type:
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1. Gear Actuator: For quarter-turn valves NPS 4 (DN 100) and larger.
2. Hand Lever: For quarter-turn valves smaller than NPS 4 (DN 100).

G. Valves in Insulated Piping:

1. Provide 2-inch (50-mm) extended neck stems.
2. Extended operating handles with nonthermal-conductive covering material and protective

sleeves that allow operation of valves without breaking vapor seals or disturbing
insulation.

3. Memory stops that are fully adjustable after insulation is applied.

2.2 BRASS BALL VALVES

A. Brass Ball Valves, One Piece, Threaded Ends:
1. Standard: MSS SP-110, MSS SP-145.
2. CWP Rating: 400 psig (2760 kPa).
3. Body Design: One piece.
4. Body Material: Forged brass or bronze.
5. Ends: Threaded.
6. Seats: PTFE.
7. Stem: Brass or stainless steel.
8. Ball: Chrome-plated brass or stainless steel.
9. Port: Reduced.

B. Brass Ball Valves, Two Piece with Full Port and Brass Trim, Threaded or Soldered Ends:
1. Standard: MSS SP-110; MSS SP-145.
2. CWP Rating: 600 psig (4140 kPa).
3. Body Design: Two piece.
4. Body Material: Forged brass.
5. Ends: Threaded or soldered.
6. Seats: PTFE.
7. Stem: Brass.
8. Ball: Chrome-plated brass.
9. Port: Full.

2.3 BRONZE BALL VALVES

A. Bronze Ball Valves, One Piece with Bronze Trim, Threaded Ends:
1. Standard: MSS SP-110; MSS SP-145.
2. CWP Rating: 400 psig (2760 kPa).
3. Body Design: One piece.
4. Body Material: Bronze.
5. Ends: Threaded.
6. Seats: PTFE.
7. Stem: Bronze.
8. Ball: Chrome-plated brass.
9. Port: Reduced.
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B. Bronze Ball Valves, Two Piece with Full Port, and Bronze or Brass Trim, Threaded or Soldered
Ends:
1. Standard: MSS SP-110; MSS SP-145.
2. CWP Rating: 600 psig (4140 kPa).
3. Body Design: Two piece.
4. Body Material: Bronze.
5. Ends: Threaded or soldered.
6. Seats: PTFE.
7. Stem: Bronze or brass.
8. Ball: Chrome-plated brass.
9. Port: Full.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and
handling.

B. Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

C. Examine threads on valve and mating pipe for form and cleanliness.

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is
suitable for service, and that it is free from defects and damage.

E. Do not attempt to repair defective valves; replace with new valves. Remove defective valves
from site.

3.2 INSTALLATION OF VALVES

A. Install valves with unions or flanges at each piece of equipment arranged to allow space for
service, maintenance, and equipment removal without system shutdown.

B. Provide support to piping adjacent to valves such that no force is imposed upon valves.

C. Locate valves for easy access.

D. For valves in horizontal piping, install valves with stem at or above center of pipe.

E. Install valves in position to allow full valve actuation movement.

F. Valve Tags: Comply with requirements in Section 220553 "Identification for Plumbing Piping
and Equipment" for valve tags and schedules.
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G. Adhere to manufacturer's written installation instructions. When soldering or brazing valves, do
not heat valves above maximum permitted temperature. Do not use solder with melting point
temperature above valve manufacturer's recommended maximum.

H. Adjust or replace valve packing after piping systems have been tested and put into service, but
before final adjusting and balancing. Replace valves exhibiting leakage.

3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valves with specified CWP ratings are unavailable, provide the same types of valves with
higher CWP ratings.

B. Select valves with the following end connections:

1. For Copper Tubing, NPS 2 (DN 50) and Smaller: Threaded ends except where solder-
joint valve-end option is indicated in valve schedules below.

2. For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends except where
threaded valve-end option is indicated in valve schedules below.

3. For Steel Piping, NPS 2 (DN 50) and Smaller: Threaded ends.
4. For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends except where

threaded valve-end option is indicated in valve schedules below.

3.4 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE

A. Pipe NPS 2 (DN 50) and Smaller:

1. Brass ball valve, one piece. Provide with threaded-joint ends.
2. Bronze ball valve, one piece with bronze trim. Provide with threaded-joint ends.
3. Brass ball valves, two-piece with full port, and brass trim. Provide with threaded or

solder-joint ends.
4. Bronze ball valves, two-piece with full port, and bronze or brass trim. Provide with

threaded or solder-joint ends.
5. Bronze ball valves, two piece with regular port, and [bronze] [stainless steel] trim.

B. Pipe NPS 2-1/2 (DN 65) and Larger:

1. Steel and Iron Valves, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): May be provided with
threaded ends instead of flanged ends.

2. Steel ball valves, Class 150 with full port.
3. Iron ball valves, Class 150.

END OF SECTION 220523.12
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SECTION 220523.14 - CHECK VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Bronze, swing check valves.
2. Iron, swing check valves.
3. Iron, swing check valves with closure control.

1.2 ACTION SUBMITTALS

A. Product data.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Standards:

1. Domestic water piping check valves intended to convey or dispense water for human
consumption are to comply with the U.S. Safe Drinking Water Act (SDWA),
requirements of authorities having jurisdiction, and NSF 61/NSF 372, or to be certified in
compliance with NSF 61/NSF 372 by an American National Standards Institute (ANSI)-
accredited third-party certification body that the weighted average lead content at wetted
surfaces is less than or equal to 0.25 percent.

B. ASME Compliance:

1. ASME B1.20.1 for threads for threaded end valves.
2. ASME B16.1 for flanges on iron valves.
3. ASME B16.5 for flanges for metric standard piping.
4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
5. ASME B16.18 for cast-copper solder joint.
6. ASME B16.22 for wrought copper solder joint.

C. AWWA Compliance: Comply with AWWA C606 for groove-end connections.

D. Provide bronze valves made with dezincification-resistant materials. Bronze valves made with
copper alloy (brass) containing more than 15 percent zinc are unacceptable.

E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.
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F. Valve Sizes: Same as upstream piping unless otherwise indicated.

G. Valve Bypass and Drain Connections: MSS SP-45.

2.2 BRONZE SWING CHECK VALVES

A. Bronze, Swing Check Valves with Bronze Disc, Class 125:
1. Description:

a. Standard: MSS SP-80, Type 3.
b. CWP Rating: 200 psig (1380 kPa).
c. Body Design: Horizontal flow.
d. Body Material: ASTM B62, bronze.
e. Ends: Threaded or soldered. See valve schedule articles.
f. Disc: Bronze.

B. Bronze, Swing Check Valves with Nonmetallic Disc, Class 125:
1. Description:

a. Standard: MSS SP-80, Type 4.
b. CWP Rating: 200 psig (1380 kPa).
c. Body Design: Horizontal flow.
d. Body Material: ASTM B62, bronze.
e. Ends: Threaded or soldered. See valve schedule articles.
f. Disc: PTFE.

2.3 IRON, SWING CHECK VALVES

A. Iron, Swing Check Valves with Metal Seats, Class 125:
1. Description:

a. Standard: MSS SP-71, Type I.
b. CWP Rating: 200 psig (1380 kPa).
c. Body Design: Clear or full waterway.
d. Body Material: ASTM A126, gray iron with bolted bonnet.
e. Ends: Flange or threaded. See valve schedule articles.
f. Trim: Bronze.
g. Gasket: Asbestos free.

B. Iron, Swing Check Valves with Nonmetallic-to-Metal Seats, Class 125:
1. Description:

a. Standard: MSS SP-71, Type I.
b. CWP Rating: 200 psig (1380 kPa).
c. Body Design: Clear or full waterway.
d. Body Material: ASTM A126, gray iron with bolted bonnet.
e. Ends: Flange or threaded. See valve schedule articles.
f. Trim: Composition.
g. Seat Ring: Bronze.
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h. Disc Holder: Bronze.
i. Disc: PTFE.
j. Gasket: Asbestos free.

2.4 IRON, SWING CHECK VALVES WITH CLOSURE CONTROL

A. Iron, Swing Check Valves with Lever and Weight-Closure Control, Class 125:
1. Description:

a. Standard: MSS SP-71, Type I.
b. CWP Rating: 200 psig (1380 kPa).
c. Body Design: Clear or full waterway.
d. Body Material: ASTM A126, gray iron with bolted bonnet.
e. Ends: Flange or threaded. See valve schedule articles.
f. Trim: Bronze.
g. Gasket: Asbestos free.
h. Closure Control: Factory-installed exterior lever and weight.

PART 3 - EXECUTION

3.1 INSTALLATION OF VALVES

A. Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

B. Provide support of piping adjacent to valves such that no force is imposed upon valves.

C. Locate valves for easy access and where not blocked by equipment, other piping, or building
components.

D. Install valves so that stems are horizontal or slope upward from centerline of pipe.

E. Install valves in position that does not project into aisles or block access to other equipment.

F. Install valves in position to allow full stem and manual operator movement.

G. Verify that joints of each valve have been properly installed and sealed to assure there is no
leakage or damage.

H. Check Valves: Install check valves for proper direction of flow.

1. Swing Check Valves: In horizontal position with hinge pin level.

I. Install valve tags. Comply with requirements in Section 220553 "Identification for Plumbing
Piping and Equipment" for valve tags and schedules.

J. Adhere to manufacturer's installation instructions. When soldering or brazing valves, do not
heat valves above maximum permitted temperature. Do not use solder with melting point
temperature above valve manufacturer's recommended maximum.
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3.2 ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested and put into service but
before final adjusting and balancing. Replace valves if persistent leaking occurs.

3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valve applications are not indicated, use the following:

1. Pump-Discharge Check Valves:

a. NPS 2 (DN 50) and Smaller: Bronze, swing check valves with bronze or
nonmetallic disc.

b. NPS 2-1/2 (DN 65) and Larger for Domestic Water: Iron, swing check valves with
lever and weight or spring; or iron, center-guided, metal-seat or resilient-seat check
valves.

c. NPS 2-1/2 (DN 65) and Larger for Sanitary Waste and Storm Drainage: Iron,
swing check valves with lever and weight or spring.

B. If valves with specified CWP ratings are unavailable, the same types of valves with higher CWP
ratings may be substituted.

C. End Connections:

1. For Copper Tubing, NPS 2 (DN 50) and Smaller: Threaded, soldered, or press-end
connections.

2. For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flange or threaded.
3. For Steel Piping, NPS 2 (DN 50) and Smaller: Threaded.
4. For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flange or threaded.

3.4 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE

A. Pipe NPS 2 (DN 50) and Smaller:

1. Bronze, swing check valves with bronze disc, Class 125, with soldered or threaded end
connections.

B. Pipe NPS 2-1/2 (DN 65) and Larger:

1. Iron, swing check valves with nonmetallic-to-metal seats, Class 125, with threaded or
flange end connections.

END OF SECTION 220523.14
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SECTION 220523.15 - GATE VALVES FOR PLUMBING PIPING.

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Bronze gate valves.
2. Iron gate valves.

1.2 ACTION SUBMITTALS

A. Product data.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Standards:

1. Domestic water piping check valves intended to convey or dispense water for human
consumption are to comply with the U.S. Safe Drinking Water Act (SDWA),
requirements of authorities having jurisdiction, and NSF 61 and NSF 372, or to be
certified in compliance with NSF 61 and NSF 372 by an American National Standards
Institute (ANSI)-accredited third-party certification body that the weighted average lead
content at wetted surfaces is less than or equal to 0.25 percent.

B. ASME Compliance:

1. ASME B1.20.1 for threads for threaded end valves.
2. ASME B16.1 for flanges on iron valves.
3. ASME B16.5 for flanges on metric standard piping.
4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
5. ASME B16.18 for cast-copper solder joint.
6. ASME B16.22 for wrought copper solder joint.

C. AWWA Compliance: AWWA C606 for groove-end connections.

D. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

E. Valve Sizes: Same as upstream piping unless otherwise indicated.

F. Valves in Insulated Piping: With 2-inch (50-mm) stem extensions.
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G. Valve Bypass and Drain Connections: MSS SP-45.

2.2 BRONZE GATE VALVES

A. Bronze Gate Valves, NRS, Class 125:
1. Description:

a. Standard: MSS SP-80, Type 1.
b. CWP Rating: 200 psig (1380 kPa).
c. Body Material: Bronze with integral seat and screw-in bonnet.
d. Ends: Threaded or solder joint.
e. Stem: Bronze.
f. Disc: Solid wedge; bronze.
g. Packing: Asbestos free.
h. Handwheel: Malleable iron, bronze, or aluminum.

2.3 IRON GATE VALVES

A. Iron Gate Valves, NRS, Class 150:
1. Description:

a. Standard: MSS SP-70, Type I.
b. CWP Rating: 200 psig (1380 kPa).
c. Body Material: Gray iron with bolted bonnet.
d. Ends: Flange.
e. Trim: Bronze.
f. Disc: Solid wedge.
g. Packing and Gasket: Asbestos free.

PART 3 - EXECUTION

3.1 INSTALLATION OF VALVES

A. Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

B. Provide support of piping adjacent to valves such that no force is imposed upon valves.

C. Locate valves for easy access and where not blocked by equipment, other piping, or building
components.

D. Install valves so that stems are horizontal or slope upward from centerline of pipe.

E. Install valves in position that does not project into aisles or block access to other equipment.

F. Install valves in position to allow full manual operator movement.
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G. Verify that joints of each valve have been properly installed and sealed to assure there is no
leakage or damage.

H. Install valve tags. Comply with requirements in Section 220553 "Identification for Plumbing
Piping and Equipment" for valve tags and schedules.

I. Adhere to manufacturer's installation instructions. When soldering or brazing valves, do not
heat valves above maximum permitted temperature. Do not use solder with melting point
temperature above valve manufacturer's recommended maximum.

3.2 ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested and put into service but
before final adjusting and balancing. Replace valves if persistent leaking occurs.

3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. Use gate valves for shutoff service only.

B. If valves with specified CWP ratings are unavailable, the same types of valves with higher CWP
ratings may be substituted.

C. End Connections:

1. For Copper Tubing, NPS 2 (DN 50) and Smaller: Threaded, soldered, or press-end
connections.

2. For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flange or threaded.
3. For Steel Piping, NPS 2 (DN 50) and Smaller: Threaded.
4. For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flange or threaded.

3.4 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE

A. Pipe NPS 2 (DN 50) and Smaller:

1. Bronze gate valves, NRS, Class 125 with soldered or threaded ends.

B. Pipe NPS 2-1/2 (DN 65) and Larger: Iron gate valves, NRS, Class 125 with flange ends.

END OF SECTION 220523.15
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Metal pipe hangers and supports.
2. Thermal hanger-shield inserts.
3. Fastener systems.
4. Equipment supports.

B. Related Requirements:

1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates for trapeze
hangers for pipe and equipment supports.

2. Section 220548.13 "Vibration Controls for Plumbing Piping and Equipment" for
vibration isolation devices.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and
installation details and include calculations.

1.3 INFORMATIONAL SUBMITTALS

A. Welding certificates.

1.4 QUALITY ASSURANCE

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M.

B. Pipe Welding Qualifications: Qualify procedures and operators according to "2015 ASME
Boiler and Pressure Vessel Code, Section IX."
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design equipment supports.

2.2 METAL PIPE HANGERS AND SUPPORTS

A. Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pre-galvanized, hot-dip galvanized, or electro-galvanized.
3. Nonmetallic Coatings: Plastic coated or epoxy powder coated.
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to

support bearing surface of piping.
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

B. Copper Pipe and Tube Hangers:

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated
components.

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.

2.3 THERMAL HANGER-SHIELD INSERTS

A. Insulation-Insert Material for Cold Piping: ASTM C552, Type II cellular glass with 100-psig
(688-kPa)or ASTM C591, Type VI, Grade 1 polyisocyanurate with 125-psig (862-kPa)]
minimum compressive strength and vapor barrier.

B. Insulation-Insert Material for Hot Piping: ASTM C552, Type II cellular glass with 100-psig
(688-kPa)] [or] [ASTM C591, Type VI, Grade 1 polyisocyanurate with 125-psig (862-kPa)]
minimum compressive strength.

C. For Clamped Systems: Insert and shield shall cover entire circumference of pipe.

D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

E. Insert Length: Extend 2 inches (50 mm) beyond sheet metal shield for piping operating below
ambient air temperature.

2.4 FASTENER SYSTEMS

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened Portland cement concrete,
with pull-out, tension, and shear capacities appropriate for supported loads and building
materials where used.
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B. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened Portland
cement concrete, with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.
1. Indoor Applications: Zinc-coated steel.

2.5 PIPE-POSITIONING SYSTEMS

A. Description: IAPMO PS 42 positioning system composed of metal brackets, clips, and straps for
positioning piping in pipe spaces; for plumbing fixtures in commercial applications.

2.6 EQUIPMENT SUPPORTS

A. Description: Welded, shop- or field-fabricated equipment support made from structural-carbon-
steel shapes.

2.7 MATERIALS

A. Aluminum: ASTM B221 (ASTM B221M).

B. Carbon Steel: ASTM A1011/A1011M.

C. Structural Steel: ASTM A36/A36M carbon-steel plates, shapes, and bars; black and galvanized.

D. Stainless Steel: ASTM A240/A240M.

E. Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, non-
shrink and nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Non-staining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

PART 3 - EXECUTION

3.1 APPLICATION

A. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
materials and installation, for penetrations through fire-rated walls, ceilings, and assemblies.

B. Strength of Support Assemblies: Where not indicated, select sizes of components, so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 200 lb (90 kg).
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3.2 HANGER AND SUPPORT INSTALLATION

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps,
and attachments as required to properly support piping from building structure.

B. Thermal Hanger-Shield Installation: Install in pipe hanger or shield for insulated piping.

C. Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches (100 mm) thick in concrete, after concrete is placed and completely cured.
Use operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete, after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

D. Pipe-Positioning-System Installation: Install support devices to make rigid supply and waste
piping connections to each plumbing fixture.

E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

F. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

G. Install hangers and supports to allow controlled thermal movement of piping systems, to permit
freedom of movement between pipe anchors, and to facilitate action of expansion joints,
expansion loops, expansion bends, and similar units.

H. Install lateral bracing with pipe hangers and supports to prevent swaying.

I. Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 (DN 65)
and larger and at changes in direction of piping. Install concrete inserts before concrete is
placed; fasten inserts to forms, and install reinforcing bars through openings at top of inserts.

J. Load Distribution: Install hangers and supports, so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

K. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

L. Insulated Piping:

1. Attach clamps and spacers to piping.

a. Piping Operating Above Ambient Air Temperature: Clamp may project through
insulation.

b. Piping Operating Below Ambient Air Temperature: Use thermal hanger-shield
insert with clamp sized to match OD of insert.

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services
piping.
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2. Install MSS SP-58, Type 39 protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.

a. Option: Thermal hanger-shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 (DN 100) and larger if pipe is installed on rollers.

3. Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and 0.048 inch
(1.22 mm) thick.

4. Thermal Hanger Shields: Install with insulation of same thickness as piping insulation.

3.3 EQUIPMENT SUPPORTS

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

B. Grouting: Place grout under supports for equipment, and make bearing surface smooth.

C. Provide lateral bracing, to prevent swaying, for equipment supports.

3.4 METAL FABRICATIONS

A. Cut, drill, and fit miscellaneous metal fabrications for equipment supports.

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work.

3.5 ADJUSTING

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 mm).

3.6 PAINTING

A. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded, shop-
painted areas on miscellaneous metal are specified in Section 099123 "Interior Painting."

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and apply
galvanizing-repair paint to comply with ASTM A780/A780M.
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3.7 HANGER AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in
piping system Sections.

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will
not have field-applied finishes.

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

E. Use carbon-steel pipe hangers and supports and attachments for general service applications.

F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.

G. Use padded hangers for piping that is subject to scratching.

H. Use thermal hanger-shield inserts for insulated piping and tubing.

I. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 to NPS 4 (DN 15 to DN 100).

2. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of
pipes NPS 3/4 to NPS 4 (DN 20 to DN 100), requiring clamp flexibility and up to 4
inches (100 mm) of insulation.

3. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to NPS 4
(DN 15 to DN 100) if little or no insulation is required.

4. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4 (DN 15 to
DN 100), to allow off-center closure for hanger installation before pipe erection.

5. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 4 (DN 15 to DN 100).

J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 4 (DN 24 to DN 100).

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4
to NPS 4 (DN 20 to DN 100) if longer ends are required for riser clamps.

K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) piping

installations.
2. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of

building attachments.
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3. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F (49 to 232 deg C) piping
installations.

L. Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel or Malleable-Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
5. C-Clamps (MSS Type 23): For structural shapes.
6. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to

flange edge.
7. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
8. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-

beams for heavy loads.
9. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to

structural steel.
10. Welded-Steel Brackets: For support of pipes from below or for suspending from above

by using clip and rod. Use one of the following for indicated loads:

a. Light (MSS Type 31): 750 lb (340 kg).
b. Medium (MSS Type 32): 1500 lb (680 kg).
c. Heavy (MSS Type 33): 3000 lb (1360 kg).

11. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

M. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer
to prevent crushing insulation.

3. Thermal Hanger-Shield Inserts: For supporting insulated pipe.

N. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:
1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-

1/4 inches (32 mm).
2. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal

expansion in piping systems.
3. Variable-Spring Hangers (MSS Type 51): Preset to indicated load, and limit variability

factor to 25 percent to allow expansion and contraction of piping system from hanger.
4. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load, and limit

variability factor to 25 percent to allow expansion and contraction of piping system from
base support.
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O. Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.

P. Use pipe-positioning systems in pipe spaces behind plumbing fixtures to support supply and
waste piping for plumbing fixtures.

END OF SECTION 220529
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Copper tube and fittings.
2. Piping joining materials.
3. Transition fittings.
4. Dielectric fittings.

1.2 INFORMATIONAL SUBMITTALS

A. System purging and disinfecting activities report.

B. Field quality-control reports.

PART 2 - PRODUCTS

2.1 PIPING MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.

B. Potable-water piping and components shall comply with NSF 14, NSF 61, and NSF 372.

2.2 COPPER TUBE AND FITTINGS

A. Drawn-Temper Copper Tube: ASTM B88, Type L (ASTM B88M, Type B) and ASTM B88,
Type M (ASTM B88M, Type C).

B. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.

C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, pressure fittings.

D. Cast Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces and solder-joint or threaded ends.

E. Wrought Copper Unions: ASME B16.22.
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2.3 PIPING JOINING MATERIALS

A. Solder Filler Metals: ASTM B32, lead-free alloys.

B. Flux: ASTM B813, water flushable.

2.4 TRANSITION FITTINGS

A. General Requirements:

1. Same size as pipes to be joined.
2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system
fitting.

2.5 DIELECTRIC FITTINGS

A. General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be joined.

B. Dielectric Unions:
1. Standard: ASSE 1079.
2. Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 deg C).
3. End Connections: Solder-joint copper alloy and threaded ferrous.

PART 3 - EXECUTION

3.1 PIPING APPLICATIONS

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used
in applications below unless otherwise indicated.

B. Unions may be used for aboveground piping joints unless otherwise indicated.

C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper
tubing.

D. Aboveground domestic water piping, NPS 2-1/2 (DN 65) and smaller shall be the following:
1. Hard copper tube, ASTM B88, Type L (ASTM B88M, Type B) or ASTM B88, Type M

(ASTM B88M, Type C); cast- or wrought-copper, solder-joint fittings; and soldered
joints.
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3.2 INSTALLATION OF PIPING

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic
water piping. Indicated locations and arrangements are used to size pipe and calculate friction
loss, expansion, and other design considerations. Install piping as indicated unless deviations to
layout are approved on coordination drawings.

B. Install valves according to the following:

1. Section 220523.12 "Ball Valves for Plumbing Piping."
2. Section 220523.14 "Check Valves for Plumbing Piping."
3. Section 220523.15 "Gate Valves for Plumbing Piping."

C. Install domestic water piping level without pitch for horizontal piping and plumb for vertical
piping.

D. Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.

E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and
coordinate with other services occupying that space.

G. Install piping to permit valve servicing.

H. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher
than the system pressure rating used in applications below unless otherwise indicated.

I. Install piping free of sags and bends.

J. Install fittings for changes in direction and branch connections.

K. Install unions in copper tubing at final connection to each piece of equipment, machine, and
specialty.

L. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

M. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

3.3 JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before
assembly.
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C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or

damaged.

D. Soldered Joints for Copper Tubing: Apply ASTM B813, water-flushable flux to end of tube.
Join copper tube and fittings according to ASTM B828 or CDA's "Copper Tube Handbook."

E. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of
both piping systems.

3.4 INSTALLATION OF DIELECTRIC FITTINGS

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

B. Dielectric Fittings for NPS 2 (DN 50)] and Smaller: Use dielectric nipples or unions.

C. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric nipples.

3.5 INSTALLATION OF HANGERS AND SUPPORTS

A. Comply with requirements for hangers, supports, and anchor devices in Section 220529
"Hangers and Supports for Plumbing Piping and Equipment."

B. Install hangers for copper tubing and piping, with maximum horizontal spacing and minimum
rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities having
jurisdiction requirements, whichever are most stringent.

C. Support horizontal piping within 12 inches (300 mm) of each fitting.

D. Support vertical runs of copper tubing and piping to comply with MSS SP-58, locally enforced
codes, and authorities having jurisdiction requirements, whichever are most stringent.

3.6 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. When installing piping adjacent to equipment and machines, allow space for service and
maintenance.

C. Connect domestic water piping to water-service piping with shutoff valve; extend and connect
to the following:
1. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not

smaller than sizes of water heater connections.
2. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller

than that required by plumbing code.
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3.7 IDENTIFICATION

A. Identify system components. Comply with requirements for identification materials and
installation in Section 220553 "Identification for Plumbing Piping and Equipment."

3.8 ADJUSTING

A. Perform the following adjustments before operation:

1. Close drain valves, hydrants, and hose bibbs.
2. Open shutoff valves to fully open position.
3. Open throttling valves to proper setting.
4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping
to provide hot-water flow in each branch.

b. Adjust calibrated balancing valves to flows indicated.

5. Remove plugs used during testing of piping and for temporary sealing of piping during
installation.

6. Remove and clean strainer screens. Close drain valves and replace drain plugs.
7. Remove filter cartridges from housings and verify that cartridges are as specified for

application where used and are clean and ready for use.
8. Check plumbing specialties and verify proper settings, adjustments, and operation.

3.9 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Piping Inspections:

a. Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.

b. During installation, notify authorities having jurisdiction at least one day before
inspection must be made. Perform tests specified below in presence of authorities
having jurisdiction:

1) Roughing-in Inspection: Arrange for inspection of piping before concealing
or closing in after roughing in and before setting fixtures.

2) Final Inspection: Arrange for authorities having jurisdiction to observe tests
specified in "Piping Tests" Subparagraph below and to ensure compliance
with requirements.

c. Reinspection: If authorities having jurisdiction find that piping will not pass tests
or inspections, make required corrections and arrange for reinspection.

d. Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.

2. Piping Tests:
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a. Fill domestic water piping. Check components to determine that they are not air
bound and that piping is full of water.

b. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit a
separate report for each test, complete with diagram of portion of piping tested.

c. Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved. Expose work that was covered
or concealed before it was tested.

d. Cap and subject piping to static water pressure of 50 psig (345 kPa) above
operating pressure, without exceeding pressure rating of piping system materials.
Isolate test source and allow it to stand for four hours. Leaks and loss in test
pressure constitute defects that must be repaired.

e. Repair leaks and defects with new materials, and retest piping or portion thereof
until satisfactory results are obtained.

f. Prepare reports for tests and for corrective action required.

B. Domestic water piping will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

3.10 CLEANING

A. Clean and disinfect potable domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if
methods are not prescribed, use procedures described in either AWWA C651 or
AWWA C652 or follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not appear at
outlets.

b. Fill and isolate system according to the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm
(50 mg/L) of chlorine. Isolate with valves and allow to stand for 24 hours.

c. Flush system with clean, potable water until no chlorine is in water coming from
system after the standing time.

d. Repeat procedures if biological examination shows contamination.
e. Submit water samples in sterile bottles to authorities having jurisdiction.

B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-
sample approvals from authorities having jurisdiction.

C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

END OF SECTION 221116
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Vacuum breakers.
2. Water pressure-reducing valves.
3. Balancing valves.
4. Temperature-actuated, water mixing valves.
5. Drain valves.
6. Water-hammer arresters.
7. Trap-seal primer device.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For domestic water piping specialties.

1. Include diagrams for power, signal, and control wiring.

1.3 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES

A. Domestic water piping specialties intended to convey or dispense water for human consumption
are to comply with the SDWA, requirements of authorities having jurisdiction, and NSF 61 and
NSF 372, or to be certified in compliance with NSF 61 and NSF 372 by an American National
Standards Institute (ANSI)-accredited third-party certification body that the weighted average
lead content at wetted surfaces is less than or equal to 0.25 percent.

2.2 PERFORMANCE REQUIREMENTS

A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig (860 kPa) unless
otherwise indicated.
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2.3 VACUUM BREAKERS

A. Pipe-Applied, Atmospheric-Type Vacuum:
Standard: ASSE 1001.

1. Size: NPS 1/4 to NPS 3 (DN 8 to DN 80), as required to match connected piping.
2. Body: Bronze.
3. Inlet and Outlet Connections: Threaded.
4. Finish: Rough bronze.

2.4 BALANCING VALVES

A. Memory-Stop Balancing Valves:
1. Standard: MSS SP-110 for two-piece, copper-alloy ball valves.
2. Pressure Rating: 400-psig (2760-kPa) minimum CWP.
3. Size: NPS 2 (DN 50) or smaller.
4. Body: Copper alloy.
5. Port: Standard or full port.
6. Ball: Chrome-plated brass or stainless steel.
7. Seats and Seals: Replaceable.
8. End Connections: Solder joint or threaded.
9. Handle: Vinyl-covered steel with memory-setting device.

2.5 TEMPERATURE-ACTUATED, WATER MIXING VALVES

A. Water-Temperature Limiting Devices:
1. Standard: ASSE 1070.
2. Pressure Rating: 125 psig (860 kPa).
3. Type: Thermostatically controlled, water mixing valve.
4. Material: Bronze body with corrosion-resistant interior components.
5. Connections: Threaded inlets and outlet.
6. Accessories: Check stops on hot- and cold-water supplies, and adjustable, temperature-

control handle.
7. Tempered-Water Setting: 110 deg F (43 deg C).
8. Valve Finish: Rough bronze.

2.6 WATER-HAMMER ARRESTERS

A. Water-Hammer Arresters:
1. Standard: ASSE 1010 or PDI-WH 201.
2. Type: Metal bellows or Piston.
3. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.

2.7 TRAP-SEAL PRIMER DEVICE

A. Supply-Type, Trap-Seal Primer Device:
1. Standard: ASSE 1018.
2. Pressure Rating: 125 psig (860 kPa) minimum.
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3. Body: Bronze.
4. Inlet and Outlet Connections: NPS 1/2 (DN 15) threaded, union, or solder joint.
5. Gravity Drain Outlet Connection: NPS 1/2 (DN 15) threaded or solder joint.
6. Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not

chrome finished.

PART 3 - EXECUTION

3.1 INSTALLATION OF PIPING SPECIALTIES

A. Balancing Valves: Install in locations where they can easily be adjusted. Set at indicated design
flow rates.

B. Temperature-Actuated, Water Mixing Valves: Install with check stops or shutoff valves on
inlets and with shutoff valve on outlet.

1. Install cabinet-type units recessed in or surface mounted on wall as specified.

C. Supply-Type, Trap-Seal Primer Device: Install with outlet piping pitched down toward drain
trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust valve
for proper flow.

3.2 PIPING CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. When installing piping specialties adjacent to equipment and machines, allow space for service
and maintenance.

3.3 ELECTRICAL CONNECTIONS

A. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors
and Cables."

B. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical
Systems."

C. Install electrical devices furnished by manufacturer, but not factory mounted, in accordance
with NFPA 70 and NECA 1.

3.4 CONTROL CONNECTIONS

A. Connect control wiring in accordance with Section 260523 "Control-Voltage Electrical Power
Cables."
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3.5 ADJUSTING

A. Set field-adjustable flow set points of balancing valves.

B. Set field-adjustable temperature set points of temperature-actuated, water mixing valves.

END OF SECTION 221119



OAKLYN SENIOR CITIZENS CENTER

SANITARY WASTE AND VENT PIPING 221316 - 1

SECTION 221316 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Hub-and-spigot, cast-iron soil pipe and fittings.
2. Hubless, cast-iron soil pipe and fittings.
3. PVC pipe and fittings.
4. Specialty pipe fittings.

1.2 ACTION SUBMITTALS

A. Product data.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.4 WARRANTY

A. Listed manufacturers to provide labeling and warranty of their respective products.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Components and installation are capable of withstanding the following minimum working
pressure unless otherwise indicated:

1. Soil, Waste, and Vent Piping: 10 ft. head of water (30 kPa head of water).

2.2 PIPING MATERIALS

A. Piping materials to bear label, stamp, or other markings of specified testing agency.

B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.
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2.3 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS

A. Pipe and Fittings:

1. Marked with CISPI collective trademark.
2. ASTM A74, service cast iron.

B. Gaskets: ASTM C564, rubber.

C. Caulking Materials: ASTM B29, pure lead and oakum or hemp fiber.

2.4 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS

A. Pipe and Fittings:

1. Marked with CISPI collective trademark.
2. ASTM A888 or CISPI 301.

B. CISPI, Hubless-Piping Couplings:
1. Standards: ASTM C1277 and CISPI 310.
2. Description: Stainless steel corrugated shield with stainless steel bands and tightening

devices; and ASTM C564, rubber sleeve with integral, center pipe stop.

2.5 PVC PIPE AND FITTINGS

A. Comply with NSF 14 for plastic piping components. Include "NSF-dwv" marking for plastic
drain, waste, and vent piping and "NSF-sewer" marking for plastic sewer piping.

B. Solid-Wall PVC Pipe: ASTM D2665 drain, waste, and vent.

C. PVC Socket Fittings: ASTM D2665, made in accordance with ASTM D3311, drain, waste, and
vent patterns and to fit Schedule 40 pipe.

D. Adhesive Primer: ASTM F656.

E. Solvent Cement: ASTM D2564.

2.6 SPECIALTY PIPE FITTINGS

A. Transition Couplings:

1. General Requirements: Fitting or device for joining piping with small differences in ODs
or of different materials. Include end connections of same size as and compatible with
pipes to be joined.

2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping
system fitting.

3. Unshielded, Nonpressure Transition Couplings:
a. Standard: ASTM C1173.



OAKLYN SENIOR CITIZENS CENTER

SANITARY WASTE AND VENT PIPING 221316 - 3

b. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear
ring and corrosion-resistant-metal tension band and tightening mechanism on each
end.

c. End Connections: Same size as and compatible with pipes to be joined.
d. Sleeve Materials:

1) For Cast-Iron Soil Pipes: ASTM C564, rubber.
2) For Plastic Pipes: ASTM F477, elastomeric seal or ASTM D5926 PVC.
3) For Dissimilar Pipes: ASTM D5926 PVC or other material compatible with

pipe materials being joined.

4. Shielded, Nonpressure Transition Couplings:
a. Standard: ASTM C1460.
b. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant

outer shield and corrosion-resistant-metal tension band and tightening mechanism
on each end.

c. End Connections: Same size as and compatible with pipes to be joined.

PART 3 - EXECUTION

3.1 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems.

1. Indicated locations and arrangements were used to size pipe and calculate friction loss,
expansion, pump sizing, and other design considerations.

2. Install piping as indicated unless deviations to layout are approved on coordination
drawings.

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

E. Install piping to permit valve servicing.

F. Install piping at indicated slopes.

G. Install piping free of sags and bends.

H. Install fittings for changes in direction and branch connections.

I. Install piping to allow application of insulation.
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J. Make changes in direction for soil and waste drainage and vent piping using appropriate
branches, bends, and long-sweep bends.

1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in
direction of flow is from horizontal to vertical.

2. Use long-turn, double Y-branch, and 1/8-bend fittings if two fixtures are installed back to
back or side by side with common drain pipe.

a. Straight tees, elbows, and crosses may be used on vent lines.

3. Do not change direction of flow more than 90 degrees.
4. Use proper size of standard increasers and reducers if pipes of different sizes are

connected.

a. Reducing size of waste piping in direction of flow is prohibited.

K. Lay buried building waste piping beginning at low point of each system.

1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place
hub ends of piping upstream.

2. Install required gaskets according to manufacturer's written instructions for use of
lubricants, cements, and other installation requirements.

3. Maintain swab in piping and pull past each joint as completed.

L. Install soil and waste and vent piping at the following minimum slopes unless otherwise
indicated:
1. Horizontal Sanitary Waste Piping: Two percent downward in direction of flow.
2. Vent Piping: One percent down toward vertical fixture vent or toward vent stack.

M. Install cast-iron soil piping in accordance with CISPI's "Cast Iron Soil Pipe and Fittings
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

N. Install aboveground PVC piping in accordance with ASTM D2665.

O. Install underground PVC piping in accordance with ASTM D2321.

P. Plumbing Specialties:

1. Install drains in sanitary waste gravity-flow piping.

a. Comply with requirements for drains specified in Section 221319 "Sanitary Waste
Piping Specialties."

Q. Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

R. Install sleeves for piping penetrations of walls, ceilings, and floors.

1. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve
Seals for Plumbing Piping."

S. Install escutcheons for piping penetrations of walls, ceilings, and floors.
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1. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for
Plumbing Piping."

3.2 JOINT CONSTRUCTION

A. Hub-and-Spigot, Cast-Iron Soil Piping Gasketed Joints: Join in accordance with CISPI's "Cast
Iron Soil Pipe and Fittings Handbook" for compression joints.

B. Hub-and-Spigot, Cast-Iron Soil Piping Caulked Joints: Join in accordance with CISPI's "Cast
Iron Soil Pipe and Fittings Handbook" for lead-and-oakum caulked joints.

C. Hubless, Cast-Iron Soil Piping Coupled Joints:

1. Join hubless, cast-iron soil piping in accordance with CISPI 310 and CISPI's "Cast Iron
Soil Pipe and Fittings Handbook" for hubless-piping coupling joints.

D. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe
and fittings in accordance with the following:

1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent
cements.

2. PVC Piping: Join in accordance with ASTM D2855 and ASTM D2665 appendixes.

3.3 SPECIALTY PIPE FITTING INSTALLATION

A. Transition Couplings:

1. Install transition couplings at joints of piping with small differences in ODs.
2. In Waste Drainage Piping: Shielded, nonpressure transition couplings.

3.4 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join
dissimilar piping materials.

C. Connect waste and vent piping to the following:

1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required
by plumbing code.

2. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not smaller
than required by plumbing code.

3. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover
flush with floor.

4. Comply with requirements for cleanouts and drains specified in Section 221319 "Sanitary
Waste Piping Specialties."

5. Equipment: Connect waste piping as indicated.
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a. Provide shutoff valve if indicated and union for each connection.
b. Use flanges instead of unions for connections NPS 2-1/2 (DN 65) and larger.

D. Where installing piping adjacent to equipment, allow space for service and maintenance of
equipment.

E. Make connections in accordance with the following unless otherwise indicated:

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final
connection to each piece of equipment.

2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at
final connection to each piece of equipment.

3.5 FIELD QUALITY CONTROL

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection
must be made. Perform tests specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in
after roughing-in and before setting fixtures.

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to
observe tests specified below and to ensure compliance with requirements.

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection,
make required corrections and arrange for reinspection.

C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

D. Test sanitary waste and vent piping in accordance with procedures of authorities having
jurisdiction or, in absence of published procedures, as follows:

1. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired.

a. If testing is performed in segments, submit separate report for each test, complete
with diagram of portion of piping tested.

2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and vent
piping until it has been tested and approved.

a. Expose work that was covered or concealed before it was tested.

3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside leaders
on completion of roughing-in.

a. Close openings in piping system and fill with water to point of overflow, but not
less than 10 ft. head of water (30 kPa head of water).

b. From 15 minutes before inspection starts to completion of inspection, water level
must not drop.

c. Inspect joints for leaks.
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4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled
with water, test connections and prove they are gastight and watertight.

a. Plug vent-stack openings on roof and building drains where they leave building.
Introduce air into piping system equal to pressure of 1 inch wg (250 Pa).

b. Use U-tube or manometer inserted in trap of water closet to measure this pressure.
c. Air pressure must remain constant without introducing additional air throughout

period of inspection.
d. Inspect plumbing fixture connections for gas and water leaks.

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until
satisfactory results are obtained.

6. Prepare reports for tests and required corrective action.

3.6 CLEANING AND PROTECTION

A. Clean interior of piping. Remove dirt and debris as work progresses.

B. Protect sanitary waste and vent piping during remainder of construction period to avoid
clogging with dirt and debris and to prevent damage from traffic and construction work.

C. Place plugs in ends of uncompleted piping at end of day and when work stops.

D. Repair damage to adjacent materials caused by waste and vent piping installation.

3.7 PIPING SCHEDULE

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.

B. Aboveground, soil and waste piping NPS 4 (DN 100) and smaller are to be any of the
following, as allowed by the Authority Having Jurisdiction:

1. Service Class cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless, cast-iron soil pipe and fittings[ and hubless, single-stack aerator fittings; CISPI

hubless-piping couplings; and coupled joints.

C. Aboveground, vent piping NPS 4 (DN 100) and smaller is to be any of the following, as
allowed by the Authority Having Jurisdiction:

1. Service cast iron, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled

joints.
3. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
4. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.

D. Underground, soil, waste, and vent piping NPS 4 (DN 100) and smaller are to be any of the
following, as allowed by the Authority Having Jurisdiction:

1. Service cast-iron soil piping; and gasketed and caulked joints.
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2. Hubless, cast-iron soil pipe and fittings; CISPI cast-iron hubless-piping couplings; and
coupled joints.

3. Solid-wall Cellular-core PVC pipe, PVC socket fittings, and solvent-cemented joints.
4. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.

END OF SECTION 221316
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SECTION 221319.13 - SANITARY DRAINS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Floor drains.

1.2 DEFINITIONS

A. ABS: Acrylonitrile-butadiene styrene.

B. FRP: Fiberglass-reinforced plastic.

C. HDPE: High-density polyethylene.

D. PE: Polyethylene.

E. PP: Polypropylene.

F. PVC: Polyvinyl chloride.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 DRAIN ASSEMBLIES

A. Sanitary drains shall bear label, stamp, or other markings of specified testing agency.

2.2 FLOOR DRAINS

A. Cast-Iron Floor Drains: See Plumbing Fixture Schedule on P-002
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Install floor drains at low points of surface areas to be drained. Set grates of drains flush with
finished floor, unless otherwise indicated.

1. Position floor drains for easy access and maintenance.
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.
3. Set with grates depressed according to the following drainage area radii:

a. Radius, 30 Inches (750 mm) or Less: Equivalent to 1 percent slope, but not less
than 1/4-inch (6.35-mm) total depression.

4. Install floor-drain flashing collar or flange, so no leakage occurs between drain and
adjoining flooring.

a. Maintain integrity of waterproof membranes where penetrated.

5. Install individual traps for floor drains connected to sanitary building drain, unless
otherwise indicated.

3.2 CONNECTIONS

A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping
installation requirements. Drawings indicate general arrangement of piping, fittings, and
specialties.

B. Install piping adjacent to equipment to allow service and maintenance.

3.3 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and
to prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 221319.13
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SECTION 223300 - ELECTRIC, DOMESTIC-WATER HEATERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Commercial, light-duty, storage, electric, domestic-water heaters.
2. Domestic-water heater accessories.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings:

1. Include diagrams for power, signal, and control wiring.

1.3 INFORMATIONAL SUBMITTALS

A. Product Certificates: For each type of commercial, electric, domestic-water heater.

B. Domestic-Water Heater Labeling: Certified and labeled by testing agency acceptable to
authorities having jurisdiction.

C. Source quality-control reports.

D. Field quality-control reports.

E. Sample warranty.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.5 COORDINATION

A. Coordinate sizes and locations of concrete bases with actual equipment provided.

1.6 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of electric, domestic-
water heaters that fail in materials or workmanship within specified warranty period.
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1. Warranty Periods: From date of Substantial Completion.

a. Commercial, Light-Duty, Storage, Electric, Domestic-Water Heaters:

1) Storage Tank: Three years.
2) Controls and Other Components: Two years.

b. Expansion Tanks: Five years.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
an NRTL, and marked for intended location and use.

B. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1.

C. ASME Compliance: Where ASME-code construction is indicated, fabricate and label
commercial, domestic-water heater storage tanks to comply with ASME Boiler and Pressure
Vessel Code: Section VIII, Division 1.

D. NSF Compliance: Fabricate and label equipment components that will be in contact with
potable water to comply with NSF 61 and NSF 372.

2.2 COMMERCIAL, ELECTRIC, DOMESTIC-WATER HEATERS

A. Commercial, Light-Duty, Storage, Electric, Domestic-Water Heaters:
1. Standard: UL 174.
2. Storage-Tank Construction: Steel, vertical arrangement.

a. Tappings: ASME B1.20.1 pipe thread.
b. Pressure Rating: 150 psig (1035 kPa).
c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-

water tank linings, including extending lining material into tappings.

3. Factory-Installed, Storage-Tank Appurtenances:

a. Anode Rod: Replaceable magnesium.
b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
c. Drain Valve: Corrosion-resistant metal with hose-end connection.
d. Insulation: Comply with ASHRAE/IES 90.1.
e. Jacket: Steel with enameled finish or high-impact composite material.
f. Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water

outlet.
g. Heating Elements: Electric, screw-in immersion type.
h. Temperature Control: Adjustable thermostat.
i. Safety Control: High-temperature-limit cutoff device or system.
j. Relief Valve: ASME rated and stamped for combination temperature-and-pressure

relief valves. Include relieving capacity at least as great as heat input, and include
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pressure setting less than working-pressure rating of domestic-water heater. Select
relief valve with sensing element that extends into storage tank.

B. Capacity and Characteristics: See Plumbing Fixture Schedule on Sheet P-002

2.3 DOMESTIC-WATER HEATER ACCESSORIES

A. Domestic-Water Expansion Tanks:
1. Description: Steel pressure-rated tank constructed with welded joints and factory-

installed, butyl-rubber diaphragm. Include air precharge to minimum system-operating
pressure at tank.

2. Construction:

a. Tappings: Factory-fabricated steel, welded to tank before testing and labeling.
Include ASME B1.20.1 pipe thread.

b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-
water tank linings, including extending finish into and through tank fittings and
outlets.

c. Air-Charging Valve: Factory installed.

B. Drain Pans: Corrosion-resistant metal with raised edge. Include dimensions not less than base of
domestic water heater, and include drain outlet not less than NPS 3/4 (DN 20) with
ASME B1.20.1 pipe threads.

C. Piping-Type Heat Traps: Field-fabricated piping arrangement in accordance with
ASHRAE/IES 90.1.

D. Heat-Trap Fittings: ASHRAE/IES 90.1.

E. Pressure-Reducing Valves: ASSE 1003 for water. Set at 25-psig- (172.5-kPa-) maximum outlet
pressure unless otherwise indicated.

F. Combination Temperature-and-Pressure Relief Valves: ASME rated and stamped. Include
relieving capacity at least as great as heat input, and include pressure setting less than working-
pressure rating of domestic-water heater. Select relief valves with sensing element that extends
into storage tank.

G. Pressure Relief Valves: ASME rated and stamped. Include pressure setting less than working-
pressure rating of domestic-water heater.

H. Vacuum Relief Valves: ANSI Z21.22/CSA 4.4.

I. Shock Absorbers: ASSE 1010 or PDI-WH 201, Size A water hammer arrester.

J. Domestic-Water Heater Mounting Brackets: Manufacturer's factory-fabricated steel bracket for
wall mounting, capable of supporting domestic-water heater and water.
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2.4 SOURCE QUALITY CONTROL

A. Factory Tests: Test and inspect domestic-water heaters specified to be ASME-code
construction, in accordance with ASME Boiler and Pressure Vessel Code.

B. Electric, domestic-water heaters will be considered defective if they do not pass tests and
inspections.

C. Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 DOMESTIC-WATER HEATER INSTALLATION

A. Install electric, domestic-water heaters level and plumb, in accordance with layout drawings,
original design, and referenced standards. Maintain manufacturer's recommended clearances.
Arrange units so controls and devices needing service are accessible.

1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters and on
domestic-hot-water outlet piping. Comply with requirements for shutoff valves specified
in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly
Valves for Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing Piping."

B. Install combination temperature-and-pressure relief valves in top portion of storage tanks. Use
relief valves with sensing elements that extend into tanks. Extend domestic-water heater relief-
valve outlet, with drain piping same as domestic-water piping in continuous downward pitch,
and discharge by positive air gap onto closest floor drain.

C. Install combination temperature-and-pressure relief valves in water piping for electric,
domestic-water heaters without storage. Extend domestic-water heater relief-valve outlet, with
drain piping same as domestic-water piping in continuous downward pitch, and discharge by
positive air gap onto closest floor drain.

D. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or
over floor drains. Install hose-end drain valves at low points in water piping for electric,
domestic-water heaters that do not have tank drains. Comply with requirements for hose-end
drain valves specified in Section 221119 "Domestic Water Piping Specialties."

E. Install piping-type heat traps on inlet and outlet piping of electric, domestic-water heater storage
tanks without integral or fitting-type heat traps.

F. Fill electric, domestic-water heaters with water.

G. Charge domestic-water expansion tanks with air to required system pressure.

H. Install dielectric fittings in all locations where piping of dissimilar metals is to be joined. The
wetted surface of the dielectric fitting contacted by potable water shall contain less than 0.25
percent of lead by weight.
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3.2 PIPING CONNECTIONS

A. Comply with requirements for piping specified in Section 221116 "Domestic Water Piping."
Drawings indicate general arrangement of piping, fittings, and specialties.

B. Where installing piping adjacent to electric, domestic-water heaters, allow space for service and
maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters.

3.3 FIELD QUALITY CONTROL

A. Perform tests and inspections with the assistance of a factory-authorized service representative.

B. Tests and Inspections:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.

2. Operational Test: After electrical circuitry has been energized, start units to confirm
proper operation.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

C. Electric, domestic-water heaters will be considered defective if they do not pass tests and
inspections.

D. Prepare test and inspection reports.

3.4 DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain commercial, electric,
domestic-water heaters. Training shall be a minimum of one hour.

END OF SECTION 223300
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SECTION 230518 - ESCUTCHEONS FOR HVAC PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Escutcheons.
2. Floor plates.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 ESCUTCHEONS

A. One-Piece, Steel Type: With polished, chrome-plated finish and setscrew fastener.

B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped steel with polished, chrome-plated
finish and spring-clip fasteners.

C. One-Piece, Stamped-Steel Type: With polished, chrome-plated finish and spring-clip fasteners.

D. Split-Plate, Stamped-Steel Type: With polished, chrome-plated finish; concealed and exposed-
rivet hinge; and spring-clip fasteners.

2.2 FLOOR PLATES

A. Split Floor Plates: Steel with concealed hinge.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors.

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with
OD that completely covers opening.

1. Escutcheons for New Piping and Relocated Existing Piping:
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a. Piping with Fitting or Sleeve Protruding from Wall: One-piece deep pattern.
b. Chrome-Plated Piping: One-piece steel or split-plate steel with polished, chrome-

plated finish.
c. Insulated Piping: One-piece stamped steel or split-plate, stamped steel with

exposed-rivet hinge with polished, chrome-plated finish.
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece stamped

steel or split-plate, stamped steel with concealed hinge with polished, chrome-
plated finish.

e. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece stamped steel or
split-plate, stamped steel with concealed hinge with polished, chrome-plated finish.

2. Escutcheons for Existing Piping to Remain:

a. Chrome-Plated Piping: Split-plate, stamped steel with concealed or exposed-rivet
hinge with polished, chrome-plated finish.

b. Insulated Piping: Split-plate, stamped steel with concealed or exposed-rivet hinge
with polished, chrome-plated finish.

c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-plate,
stamped steel with concealed hinge with polished, chrome-plated finish.

d. Bare Piping at Ceiling Penetrations in Finished Spaces: Split-plate, stamped steel
with concealed hinge with polished, chrome-plated finish.

C. Install floor plates for piping penetrations of equipment-room floors.

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD
that completely covers opening.

1. New Piping and Relocated Existing Piping: Split floor plate.
2. Existing Piping to Remain: Split floor plate.

3.2 FIELD QUALITY CONTROL

A. Using new materials, replace broken and damaged escutcheons and floor plates.

END OF SECTION 230518
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Metal pipe hangers and supports.
2. Thermal-hanger shield inserts.
3. Fastener systems.
4. Equipment supports.

B. Related Requirements:

1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates for equipment
supports.

2. Section 230548.13 "Vibration Controls for HVAC" for vibration isolation devices.
3. Section 233113 "Metal Ducts" for duct hangers and supports.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and
installation details and include calculations for the following; include Product Data for
components:
1. Equipment supports.

1.3 INFORMATIONAL SUBMITTALS

A. Welding certificates.

1.4 QUALITY ASSURANCE

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design trapeze pipe hangers and equipment supports.
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2.2 METAL PIPE HANGERS AND SUPPORTS

A. Copper Pipe and Tube Hangers:

1. Description: MSS SP-58, Types 1 through 58, copper-plated steel, factory-fabricated
components.

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-plated steel.

2.3 THERMAL-HANGER SHIELD INSERTS

A. Insulation-Insert Material for Cold Piping: ASTM C552, Type II cellular glass with 100-psig
(688-kPa)or ASTM C591, Type VI, Grade 1 polyisocyanurate with 125-psig (862-kPa)]
minimum compressive strength and vapor barrier.

B. Insulation-Insert Material for Hot Piping: ASTM C552, Type II cellular glass with 100-psig
(688-kPa)] [or] [ASTM C591, Type VI, Grade 1 polyisocyanurate with 125-psig (862-kPa)]
minimum compressive strength.

C. For Clamped Systems: Insert and shield shall cover entire circumference of pipe.

D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

E. Insert Length: Extend 2 inches (50 mm) beyond sheet metal shield for piping operating below
ambient air temperature.

2.4 FASTENER SYSTEMS

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened Portland cement concrete
with pull-out, tension, and shear capacities appropriate for supported loads and building
materials where used.

B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in
hardened Portland cement concrete; with pull-out, tension, and shear capacities appropriate for
supported loads and building materials where used.

2.5 EQUIPMENT SUPPORTS

A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes.

2.6 MATERIALS

A. Aluminum: ASTM B221 (ASTM B221M).

B. Carbon Steel: ASTM A1011/A1011M.

C. Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; black and galvanized.
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D. Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, non-
shrink and nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Non-staining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

PART 3 - EXECUTION

3.1 APPLICATION

A. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.

B. Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 200 lb (90 kg).

3.2 HANGER AND SUPPORT INSTALLATION

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps,
and attachments as required to properly support piping from the building structure.

B. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

C. Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches (100 mm) thick in concrete after concrete is placed and completely cured.
Use operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

D. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

E. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

F. Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

G. Install lateral bracing with pipe hangers and supports to prevent swaying.

H. Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, and larger and at changes in direction of piping. Install
concrete inserts before concrete is placed; fasten inserts to forms and install reinforcing bars
through openings at top of inserts.
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I. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

J. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

K. Insulated Piping:

1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield
insert with clamp sized to match OD of insert.

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services
piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.

3. Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and 0.048 inch
(1.22 mm) thick.

4. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

3.3 EQUIPMENT SUPPORTS

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

B. Grouting: Place grout under supports for equipment and make bearing surface smooth.

C. Provide lateral bracing, to prevent swaying, for equipment supports.

3.4 METAL FABRICATIONS

A. Cut, drill, and fit miscellaneous metal fabrications for equipment supports.

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the
following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
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4. Finish welds at exposed connections so no roughness shows after finishing and so
contours of welded surfaces match adjacent contours.

3.5 ADJUSTING

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 mm).

3.6 PAINTING

A. Touchup: Comply with requirements in Section 099113 "Exterior Painting" and Section 099123
"Interior Painting" for cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint on miscellaneous metal.

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A780/A780M.

3.7 HANGER AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in
piping system Sections.

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will
not have field-applied finish.

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

E. Use carbon-steel pipe hangers and supports and attachments for general service applications.

F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.

G. Use padded hangers for piping that is subject to scratching.

H. Use thermal-hanger shield inserts for insulated piping and tubing.

I. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 to NPS 2 (DN 15 to DN 50).

2. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of
pipes NPS 3/4 to NPS 4 (DN 20 to DN 100), requiring clamp flexibility and up to 4
inches (100 mm) of insulation.
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3. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4 (DN 15 to
DN 100), to allow off-center closure for hanger installation before pipe erection.

4. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of
noninsulated, stationary pipes NPS 3/4 to NPS 4 (DN 20 to DN 100).

J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 4 (DN 24 to DN 100).

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4
to NPS 4 (DN 20 to DN 100) if longer ends are required for riser clamps.

K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) piping

installations.
2. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of

building attachments.
3. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F (49 to 232 deg C) piping

installations.

L. Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are

considerable and rod sizes are large.
6. C-Clamps (MSS Type 23): For structural shapes.
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to

flange edge.
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-

beams for heavy loads.
10. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to

structural steel.
11. Welded-Steel Brackets: For support of pipes from below or for suspending from above

by using clip and rod. Use one of the following for indicated loads:

a. Light (MSS Type 31): 750 lb (340 kg).
b. Medium (MSS Type 32): 1500 lb (680 kg).
c. Heavy (MSS Type 33): 3000 lb (1360 kg).

12. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
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M. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer
to prevent crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

N. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:
1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-

1/4 inches (32 mm).
2. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit

variability factor to 25 percent to allow expansion and contraction of piping system from
base support.

O. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.

P. Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.

END OF SECTION 230529
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Equipment labels.

1.2 ACTION SUBMITTALS

A. Product Data: None.

PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS

A. Plastic Labels for Equipment:
1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,

1/8 inch (3.2 mm) thick, with predrilled holes for attachment hardware.
2. Letter and Background Color: As indicated for specific application under Part 3.
3. Maximum Temperature: Able to withstand temperatures of up to 160 deg F (71 deg C).
4. Minimum Label Size: Length and width vary for required label content, but not less than

2-1/2 by 3/4 inch (64 by 19 mm).
5. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than

24 inches (600 mm), 1/2 inch (13 mm) for viewing distances of up to 72 inches (1830
mm), and proportionately larger lettering for greater viewing distances. Include
secondary lettering two-thirds to three-fourths the size of principal lettering.

6. Fasteners: Stainless steel rivets or self-tapping screws.
7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), and the
Specification Section number and title where equipment is specified.

PART 3 - EXECUTION

3.1 PREPARATION

A. Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well
as dirt, oil, grease, release agents, and other substances that could impair bond of identification
devices.
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3.2 INSTALLATION, GENERAL REQUIREMENTS

A. Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

B. Coordinate installation of identifying devices with locations of access panels and doors.

C. Install identifying devices before installing acoustical ceilings and similar concealment.

D. Locate identifying devices so that they are readily visible from the point of normal approach.

3.3 INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS

A. Permanently fasten labels on each item of mechanical equipment.

B. Sign and Label Colors:

1. White letters on an ANSI Z535.1 safety-blue background.

C. Locate equipment labels where accessible and visible.

END OF SECTION 230553
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Testing, Adjusting, and Balancing of Air Systems:

a. Constant-volume air systems.
b. Variable-air-volume systems.

2. Testing, Adjusting, and Balancing of Hydronic Piping Systems:

a. Constant-flow hydronic systems.
b. Variable-flow hydronic systems.

3. Testing, adjusting, and balancing of fuel oil systems for HVAC.
4. Testing, adjusting, and balancing of existing HVAC systems and equipment.
5. Duct leakage tests verification.
6. HVAC-control system verification.

1.2 DEFINITIONS

A. AABC: Associated Air Balance Council.

B. TAB: Testing, adjusting, and balancing.

C. TABB: Testing, Adjusting, and Balancing Bureau.

D. TAB Specialist: An independent entity meeting qualifications to perform TAB work.

E. TDH: Total dynamic head.

1.3 INFORMATIONAL SUBMITTALS

A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit documentation
that the TAB specialist and this Project's TAB team members meet the qualifications specified
in "Quality Assurance" Article.

B. Examination Report: Submit a summary report of the examination review required in
"Examination" Article.

C. Certified TAB reports.

D. Sample report forms.
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E. Instrument calibration reports, to include the following:

1. Instrument type and make.
2. Serial number.
3. Application.
4. Dates of use.
5. Dates of calibration.

1.4 QUALITY ASSURANCE

A. TAB Specialists Qualifications, Certified by AABC:

1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.
2. TAB Technician: Employee of the TAB specialist and certified by AABC.

B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in
ASHRAE 111, Section 4, "Instrumentation."

C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1,
Section 6.7.2.3 - "System Balancing."

D. Code and AHJ Compliance: TAB is required to comply with governing codes and requirements
of authorities having jurisdiction.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems designs that may preclude proper TAB of systems and equipment.

B. Examine installed systems for balancing devices, such as test ports, gauge cocks, thermometer
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify
that locations of these balancing devices are applicable for intended purpose and are accessible.

C. Examine the approved submittals for HVAC systems and equipment.

D. Examine design data, including HVAC system descriptions, statements of design assumptions
for environmental conditions and systems output, and statements of philosophies and
assumptions about HVAC system and equipment controls.

E. Examine equipment performance data, including fan curves.

1. Relate performance data to Project conditions and requirements, including system effects
that can create undesired or unpredicted conditions that cause reduced capacities in all or
part of a system.
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2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when
installed under conditions different from the conditions used to rate equipment
performance. To calculate system effects for air systems, use tables and charts found in
AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct Design."
Compare results with the design data and installed conditions.

F. Examine system and equipment installations and verify that field quality-control testing,
cleaning, and adjusting specified in individual Sections have been performed.

G. Examine test reports specified in individual system and equipment Sections.

H. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight,
filters are clean, and equipment with functioning controls is ready for operation.

I. Examine operating safety interlocks and controls on HVAC equipment.

J. Examine control dampers for proper installation for their intended function of isolating,
throttling, diverting, or mixing air flows.

K. Report deficiencies discovered before and during performance of TAB procedures. Observe and
record system reactions to changes in conditions. Record default set points if different from
indicated values.

3.2 PREPARATION

A. Prepare a TAB plan that includes the following:

1. Equipment and systems to be tested.
2. Strategies and step-by-step procedures for balancing the systems.
3. Instrumentation to be used.
4. Sample forms with specific identification for all equipment.

B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness
for TAB work. Include, at a minimum, the following:

1. Airside:

a. Verify that leakage and pressure tests on air distribution systems have been
satisfactorily completed.

b. Duct systems are complete with terminals installed.
c. Volume, smoke, and fire dampers are open and functional.
d. Clean filters are installed.
e. Fans are operating, free of vibration, and rotating in correct direction.
f. Automatic temperature-control systems are operational.
g. Ceilings are installed.
h. Windows and doors are installed.
i. Suitable access to balancing devices and equipment is provided.
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3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING

A. Perform testing and balancing procedures on each system in accordance with the procedures
contained in AABC's "National Standards for Total System Balance and in this Section.

B. Cut insulation, ducts, pipes, and equipment casings for installation of test probes to the
minimum extent necessary for TAB procedures.

1. After testing and balancing, install test ports and duct access doors that comply with
requirements in Section 233300 "Air Duct Accessories."

2. Install and join new insulation that matches removed materials. Restore insulation,
coverings, vapor barrier, and finish in accordance with Section 230713 "Duct Insulation,"
Section 230716 "HVAC Equipment Insulation," and Section 230719 "HVAC Piping
Insulation."

C. Mark equipment and balancing devices, including damper-control positions, valve position
indicators, fan-speed-control levers, and similar controls and devices, with paint or other
suitable, permanent identification material to show final settings.

D. Take and report testing and balancing measurements in inch-pound (IP) units.

3.4 TESTING, ADJUSTING, AND BALANCING OF HVAC EQUIPMENT

A. Test, adjust, and balance HVAC equipment indicated on Drawings, including, but not limited
to, the following:

1. Motors.
2. Fans and ventilators
3. Terminal units.
4. Condensing units.
5. Air-handling units.

3.5 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

B. Prepare schematic diagrams of systems' Record drawings duct layouts.

C. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.

D. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air
dampers through the supply-fan discharge and mixing dampers.

E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.

F. Verify that motor starters are equipped with properly sized thermal protection.

G. Check dampers for proper position to achieve desired airflow path.
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H. Check for airflow blockages.

I. Check condensate drains for proper connections and functioning.

J. Check for proper sealing of air-handling-unit components.

3.6 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by
fan manufacturer.

1. Measure total airflow.

a. Set outside-air, return-air, and relief-air dampers for proper position that simulates
minimum outdoor-air conditions.

b. Where duct conditions allow, measure airflow by main Pitot-tube traverse. If
necessary, perform multiple Pitot-tube traverses close to the fan and prior to any
outlets, to obtain total airflow.

c. Where duct conditions are unsuitable for Pitot-tube traverse measurements, a coil
traverse may be acceptable.

2. Measure fan static pressures as follows:

a. Measure static pressure directly at the fan outlet or through the flexible connection.
b. Measure static pressure directly at the fan inlet or through the flexible connection.
c. Measure static pressure across each component that makes up the air-handling

system.
d. Report artificial loading of filters at the time static pressures are measured.

3. Review Contractor-prepared shop drawings and Record drawings to determine variations
in design static pressures versus actual static pressures. Calculate actual system-effect
factors. Recommend adjustments to accommodate actual conditions.

4. Obtain approval from Architect for adjustment of fan speed higher or lower than
indicated speed. Comply with requirements in HVAC Sections for air-handling units for
adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit
performance.

5. Do not make fan-speed adjustments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor
amperage to ensure that no overload occurs. Measure amperage in full-cooling, full-
heating, economizer, and any other operating mode to determine the maximum required
brake horsepower.

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated
airflows.

1. Measure airflow of submain and branch ducts.
2. Adjust submain and branch duct volume dampers for specified airflow.
3. Re-measure each submain and branch duct after all have been adjusted.
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C. Adjust air inlets and outlets for each space to indicated airflows.

1. Set airflow patterns of adjustable outlets for proper distribution without drafts.
2. Measure inlets and outlets airflow.
3. Adjust each inlet and outlet for specified airflow.
4. Re-measure each inlet and outlet after they have been adjusted.

D. Verify final system conditions.

1. Re-measure and confirm that minimum outdoor, return, and relief airflows are within
design. Readjust to design if necessary.

2. Re-measure and confirm that total airflow is within design.
3. Re-measure all final fan operating data, speed, volts, amps, and static profile.
4. Mark all final settings.
5. Test system in economizer mode. Verify proper operation and adjust if necessary.
6. Measure and record all operating data.
7. Record final fan-performance data.

3.7 PROCEDURES FOR MOTORS

A. Motors 1/2 HP and Larger: Test at final balanced conditions and record the following data:

1. Manufacturer's name, model number, and serial number.
2. Motor horsepower rating.
3. Motor rpm.
4. Phase and hertz.
5. Nameplate and measured voltage, each phase.
6. Nameplate and measured amperage, each phase.
7. Starter size and thermal-protection-element rating.
8. Service factor and frame size.

B. Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to prove
proper operation.

3.8 PROCEDURES FOR AIR-COOLED CONDENSING UNITS

A. Verify proper rotation of fan(s).

B. Measure and record entering- and leaving-air temperatures.

C. Measure and record entering and leaving refrigerant pressures.

D. Measure and record operating data of compressor(s), fan(s), and motors.

3.9 DUCT LEAKAGE TESTS

A. Witness the duct leakage testing performed by Installer.

B. Verify that proper test methods are used and that leakage rates are within specified limits.
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C. Report deficiencies observed.

3.10 HVAC CONTROLS VERIFICATION

A. In conjunction with system balancing, perform the following:

1. Verify HVAC control system is operating within the design limitations.
2. Confirm that the sequences of operation are in compliance with Contract Documents.
3. Verify that controllers are calibrated and function as intended.
4. Verify that controller set points are as indicated.
5. Verify the operation of lockout or interlock systems.
6. Verify the operation of valve and damper actuators.
7. Verify that controlled devices are properly installed and connected to correct controller.
8. Verify that controlled devices travel freely and are in position indicated by controller:

open, closed, or modulating.
9. Verify location and installation of sensors to ensure that they sense only intended

temperature, humidity, or pressure.

B. Reporting: Include a summary of verifications performed, remaining deficiencies, and
variations from indicated conditions.

3.11 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS

A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.

1. Measure and record the operating speed, airflow, and static pressure of each fan and
equipment with fan(s).

2. Measure motor voltage and amperage. Compare the values to motor nameplate
information.

3. Check the refrigerant charge.
4. Check the condition of filters.
5. Check the condition of coils.
6. Check the operation of the drain pan and condensate-drain trap.
7. Check bearings and other lubricated parts for proper lubrication.
8. Report on the operating condition of the equipment and the results of the measurements

taken. Report deficiencies.

B. TAB After Construction: Before performing testing and balancing of renovated existing
systems, inspect existing equipment that is to remain and be reused to verify that existing
equipment has been cleaned and refurbished in accordance with renovation scope indicated by
Contract Documents. Verify the following:

1. New filters are installed.
2. Coils are clean and fins combed.
3. Drain pans are clean.
4. Fans are clean.
5. Bearings and other parts are properly lubricated.
6. Deficiencies noted in the preconstruction report are corrected.
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C. Perform testing and balancing of existing systems to the extent that existing systems are
affected by the renovation work.

1. Compare the indicated airflow of the renovated work to the measured fan airflows, and
determine the new fan speed and the face velocity of filters and coils.

2. Verify that the indicated airflows of the renovated work result in filter and coil face
velocities and fan speeds that are within the acceptable limits defined by equipment
manufacturer.

3. If calculations increase or decrease the airflow rates s by more than 10 percent, make
equipment adjustments to achieve the calculated rates. If increase or decrease is 10
percent or less, equipment adjustments are not required.

4. Balance each air outlet.

3.12 TOLERANCES

A. Set HVAC system's airflow rates and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent. If
design value is less than 100 cfm (47 L/s), within 10 cfm (4.7 L/s).

2. Air Outlets and Inlets: 10 percent. If design value is less than 100 cfm (47 L/s), within 10
cfm (4.7 L/s).

B. Maintaining pressure relationships as designed shall have priority over the tolerances specified
above.

3.13 PROGRESS REPORTING

A. Initial Construction-Phase Report: Based on examination of the Contract Documents as
specified in "Examination" Article, prepare a report on the adequacy of design for system-
balancing devices. Recommend changes and additions to system-balancing devices, to facilitate
proper performance measuring and balancing. Recommend changes and additions to HVAC
systems and general construction to allow access for performance-measuring and -balancing
devices.

B. Status Reports: Prepare monthly progress reports to describe completed procedures, procedures
in progress, and scheduled procedures. Include a list of deficiencies and problems found in
systems being tested and balanced. Prepare a separate report for each system and each building
floor for systems serving multiple floors.

3.14 FINAL REPORT

A. General: Prepare a certified written report; tabulate and divide the report into separate sections
for tested systems and balanced systems.

1. Include a certification sheet at the front of the report's binder, signed and sealed by the
certified testing and balancing engineer.

2. Include a list of instruments used for procedures, along with proof of calibration.
3. Certify validity and accuracy of field data.
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B. Final Report Contents: In addition to certified field-report data, include the following:

1. Fan curves.
2. Manufacturers' test data.
3. Field test reports prepared by system and equipment installers.

4. Other information relative to equipment performance; do not include Shop Drawings and
Product Data.

C. General Report Data: In addition to form titles and entries, include the following data:

1. Title page.
2. Name and address of the TAB specialist.
3. Project name.
4. Project location.
5. Architect's name and address.
6. Engineer's name and address.
7. Contractor's name and address.
8. Report date.
9. Signature of TAB supervisor who certifies the report.
10. Table of Contents with the total number of pages defined for each section of the report.

Number each page in the report.
11. Summary of contents, including the following:

a. Indicated versus final performance.
b. Notable characteristics of systems.
c. Description of system operation sequence if it varies from the Contract

Documents.

12. Nomenclature sheets for each item of equipment.
13. Data for terminal units, including manufacturer's name, type, size, and fittings.
14. Notes to explain why certain final data in the body of reports vary from indicated values.
15. Test conditions for fans performance forms, including the following:

a. Settings for outdoor-, return-, and exhaust-air dampers.
b. Conditions of filters.
c. Cooling coil, wet- and dry-bulb conditions.
d. Heating coil, dry-bulb conditions.
e. Face and bypass damper settings at coils.
f. Fan drive settings, including settings and percentage of maximum pitch diameter.
g. Settings for pressure controller(s).
h. Other system operating conditions that affect performance.

D. System Diagrams: Include schematic layouts of air distribution systems. Present each system
with single-line diagram and include the following:

1. Quantities of outdoor, supply, return, and exhaust airflows.
2. Duct, outlet, and inlet sizes.
3. Terminal units.
4. Balancing stations.
5. Position of balancing devices.
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E. Air-Handling-Unit Test Reports: For air-handling units, include the following:

1. Unit Data:

a. Unit identification.
b. Location.
c. Make and type.
d. Model number and unit size.
e. Manufacturer's serial number.
f. Unit arrangement and class.
g. Discharge arrangement.
h. Sheave make, size in inches (mm), and bore.
i. Center-to-center dimensions of sheave and amount of adjustments in inches (mm).
j. Number, make, and size of belts.
k. Number, type, and size of filters.

2. Motor Data:

a. Motor make, and frame type and size.
b. Horsepower and speed.
c. Volts, phase, and hertz.
d. Full-load amperage and service factor.
e. Sheave make, size in inches (mm), and bore.
f. Center-to-center dimensions of sheave and amount of adjustments in inches (mm).

3. Test Data (Indicated and Actual Values):

a. Total airflow rate in cfm (L/s).
b. Total system static pressure in inches wg (Pa).
c. Fan speed.
d. Inlet and discharge static pressure in inches wg (Pa).
e. For each filter bank, filter static-pressure differential in inches wg (Pa).
f. Preheat-coil static-pressure differential in inches wg (Pa).
g. Cooling-coil static-pressure differential in inches wg (Pa).
h. Heating-coil static-pressure differential in inches wg (Pa).
i. List for each internal component with pressure-drop, static-pressure differential in

inches wg (Pa).
j. Outdoor airflow in cfm (L/s).
k. Return airflow in cfm (L/s).
l. Outdoor-air damper position.
m. Return-air damper position.

F. Apparatus-Coil Test Reports:

1. Coil Data:

a. System identification.
b. Location.
c. Coil type.
d. Number of rows.
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e. Fin spacing in fins per inch (mm) o.c.
f. Make and model number.
g. Face area in sq. ft. (sq. m).
h. Tube size in NPS (DN).
i. Tube and fin materials.
j. Circuiting arrangement.

2. Test Data (Indicated and Actual Values):

a. Airflow rate in cfm (L/s).
b. Average face velocity in fpm (m/s).
c. Air pressure drop in inches wg (Pa).
d. Outdoor-air, wet- and dry-bulb temperatures in deg F (deg C).
e. Return-air, wet- and dry-bulb temperatures in deg F (deg C).
f. Entering-air, wet- and dry-bulb temperatures in deg F (deg C).
g. Leaving-air, wet- and dry-bulb temperatures in deg F (deg C).
h. Inlet steam pressure in psig (kPa).

G. Electric-Coil Test Reports: For electric furnaces, duct coils, and electric coils installed in
central-station air-handling units, include the following:

1. Unit Data:

a. System identification.
b. Location.
c. Coil identification.
d. Capacity in Btu/h (kW).
e. Number of stages.
f. Connected volts, phase, and hertz.
g. Rated amperage.
h. Airflow rate in cfm (L/s).
i. Face area in sq. ft. (sq. m).
j. Minimum face velocity in fpm (m/s).

2. Test Data (Indicated and Actual Values):

a. Heat output in Btu/h (kW).
b. Airflow rate in cfm (L/s).
c. Air velocity in fpm (m/s).
d. Entering-air temperature in deg F (deg C).
e. Leaving-air temperature in deg F (deg C).
f. Voltage at each connection.
g. Amperage for each phase.

H. Fan Test Reports: For supply, return, and exhaust fans, include the following:

1. Fan Data:

a. System identification.
b. Location.
c. Make and type.
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d. Model number and size.
e. Manufacturer's serial number.
f. Arrangement and class.
g. Sheave make, size in inches (mm), and bore.
h. Center-to-center dimensions of sheave and amount of adjustments in inches (mm).

2. Motor Data:

a. Motor make, and frame type and size.
b. Horsepower and speed.
c. Volts, phase, and hertz.
d. Full-load amperage and service factor.
e. Sheave make, size in inches (mm), and bore.
f. Center-to-center dimensions of sheave and amount of adjustments in inches (mm).
g. Number, make, and size of belts.

3. Test Data (Indicated and Actual Values):

a. Total airflow rate in cfm (L/s).
b. Total system static pressure in inches wg (Pa).
c. Fan speed.
d. Discharge static pressure in inches wg (Pa).
e. Suction static pressure in inches wg (Pa).

I. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid
representing the duct cross-section and record the following:

1. Report Data:

a. System fan and air-handling-unit number.
b. Location and zone.
c. Traverse air temperature in deg F (deg C).
d. Duct static pressure in inches wg (Pa).
e. Duct size in inches (mm).
f. Duct area in sq. ft. (sq. m).
g. Indicated airflow rate in cfm (L/s).
h. Indicated velocity in fpm (m/s).
i. Actual airflow rate in cfm (L/s).
j. Actual average velocity in fpm (m/s).
k. Barometric pressure in psig (Pa).

J. Air-Terminal-Device Reports:

1. Unit Data:

a. System and air-handling unit identification.
b. Location and zone.
c. Apparatus used for test.
d. Area served.
e. Make.
f. Number from system diagram.
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g. Type and model number.
h. Size.
i. Effective area in sq. ft. (sq. m).

2. Test Data (Indicated and Actual Values):

a. Airflow rate in cfm (L/s).
b. Air velocity in fpm (m/s).
c. Preliminary airflow rate as needed in cfm (L/s).
d. Preliminary velocity as needed in fpm (m/s).
e. Final airflow rate in cfm (L/s).
f. Final velocity in fpm (m/s).
g. Space temperature in deg F (deg C).

3.15 VERIFICATION OF TAB REPORT

A. The TAB specialist's test and balance engineer shall conduct the inspection in the presence of
Construction Manager.

B. If rechecks yield measurements that differ from the measurements documented in the final
report by more than the tolerances allowed, the measurements shall be noted as "FAILED."

C. If the number of "FAILED" measurements is greater than 10 percent of the total measurements
checked during the final inspection, the TAB shall be considered incomplete and shall be
rejected.

D. If recheck measurements find the number of failed measurements noncompliant with
requirements indicated, proceed as follows:

1. TAB specialists shall recheck all measurements and make adjustments. Revise the final
report and balancing device settings to include all changes; resubmit the final report and
request a second final inspection. All changes shall be tracked to show changes made to
previous report.

2. If the second final inspection also fails, Owner may pursue others Contract options to
complete TAB work.

E. Prepare test and inspection reports.

3.16 ADDITIONAL TESTS

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions
are being maintained throughout and to correct unusual conditions.

B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and
winter conditions, perform additional TAB during near-peak summer and winter conditions.

END OF SECTION 230593
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SECTION 230713 - DUCT INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes insulating the following duct services:

1. Indoor, concealed supply and outdoor air.
2. Indoor, exposed supply and outdoor air.
3. Indoor, concealed return located in unconditioned space.
4. Indoor, exposed return located in unconditioned space.
5. Indoor, concealed exhaust between isolation damper and penetration of building exterior.

B. Related Sections:
1. Section 230719 "HVAC Piping Insulation."
2. Section 233113 "Metal Ducts" for duct liners.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products in accordance with ASTM E84, by a testing agency acceptable to authorities
having jurisdiction. Factory label insulation, jacket materials, adhesive, mastic, tapes, and
cement material containers with appropriate markings of applicable testing agency.

1. All Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.

2.2 INSULATION MATERIALS

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum
Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule"
articles for where insulating materials are applied.

B. Products do not contain asbestos, lead, mercury, or mercury compounds.

C. Glass-Fiber Blanket: Glass fibers bonded with a thermosetting resin; suitable for maximum use
temperature up to 450 deg F (232 deg C) in accordance with ASTM C411. Comply with
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ASTM C553, Type II, and ASTM C1290, Type I, unface. Factory-applied jacket requirements
are specified in "Factory-Applied Jackets" Article.

1. Similar to Knauf atmosphere ductwrap with ecose.

D. Glass-Fiber Board Insulation: Glass fibers bonded with a thermosetting resin; suitable for
maximum use temperature between 35 deg F (1.7 deg C) and 250 deg F (121 deg C) for
jacketed and between 35 deg F (1.7 deg C) and 450 deg F (232 deg C) for unfaced in
accordance with ASTM C411. Comply with ASTM C612, Type IA or Type IB. For duct and
plenum applications, provide insulation with factory-applied ASJ. Factory-applied jacket
requirements are specified in "Factory-Applied Jackets" Article.

2.3 FIRE-RATED INSULATION SYSTEMS

A. Fire-Rated Blanket: High-temperature, flexible, blanket insulation with FSK jacket that is tested
and certified to provide a 1-hour fire rating by an NRTL acceptable to authorities having
jurisdiction.

2.4 ADHESIVES

A. Materials are compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated unless otherwise indicated.

B. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for
bonding insulation jacket lap seams and joints.

2.5 MASTICS AND COATINGS

A. Materials shall be compatible with insulation materials, jackets, and substrates.

B. Vapor-Retarder Mastic: Water based; suitable for indoor use on below ambient services.

1. Water-Vapor Permeance: Comply with ASTM C755, Section 7.2.2, Table 2, for
insulation type and service conditions.

2. Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C).

2.6 SEALANTS

A. ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants:

1. Materials are compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
4. Color: White.
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2.7 FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C1136, Type I.

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C1136, Type I.

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C1136, Type II.

4. ASJ+: All-service jacket composed of aluminum foil reinforced with glass scrim bonded
to a kraft paper interleaving with an outer film leaving no paper exposed; complying with
ASTM C1136, Types I, II, III, IV, and VII

2.8 TAPES

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C1136.

1. Width: 3 inches (75 mm).
2. Thickness: 11.5 mils (0.29 mm).
3. Adhesion: 90 ounces force/inch (1.0 N/mm) in width.
4. Elongation: 2 percent.
5. Tensile Strength: 40 lbf/inch (7.2 N/mm) in width.
6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

PART 3 - EXECUTION

3.1 PREPARATION

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

3.2 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of ducts and fittings.

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for
each item of duct system as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, compress, or otherwise damage insulation or jacket.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.
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F. Keep insulation materials dry during application and finishing. Replace insulation materials that
get wet during storage or in the installation process before being properly covered and sealed in
accordance with the Contract Documents.

G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

H. Install insulation with least number of joints practical.

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor barriers are indicated, extend insulation on anchor

legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

K. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas of
compression in the insulation.

2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as
insulation jacket. Secure strips with adhesive and outward clinching staples along both
edges of strip, spaced 4 inches (100 mm) o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). Clean and dry surface to
receive self-sealing lap. Staple laps with outward clinching staples along edge at 4 inches
(100 mm) o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at
ends adjacent to duct flanges and fittings.

L. Cut insulation in a manner to avoid compressing insulation.

M. Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

N. Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, and seal
patches similar to butt joints.
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3.3 PENETRATIONS

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation above roof surface

and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below
top of roof flashing.

4. Seal jacket to roof flashing with flashing sealant.

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

C. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire
damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves
to match adjacent insulation and overlap duct insulation at least 2 inches (50 mm).

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
and fire-resistive joint sealers.

D. Insulation Installation at Floor Penetrations:

1. Duct: For penetrations through fire-rated assemblies, terminate insulation at fire damper
sleeves and externally insulate damper sleeve beyond floor to match adjacent duct
insulation. Overlap damper sleeve and duct insulation at least 2 inches (50 mm).

2. Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 078413 "Penetration Firestopping."

3.4 INSTALLATION OF GLASS-FIBER AND MINERAL-WOOL INSULATION

A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

B. Comply with manufacturer's written installation instructions.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area,
for 50 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as
follows:

a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins along
longitudinal centerline of duct. Space 3 inches (75 mm) maximum from insulation
end joints, and 16 inches (400 mm) o.c.
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b. On duct sides with dimensions larger than 18 inches (450 mm), place pins 16
inches (400 mm) o.c. each way, and 3 inches (75 mm) maximum from insulation
joints. Install additional pins to hold insulation tightly against surface at cross
bracing.

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
d. Do not overcompress insulation during installation.
e. Impale insulation over pins and attach speed washers.
f. Cut excess portion of pins extending beyond speed washers or bend parallel with

insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

4. For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches (50 mm) from one edge and one end of insulation
segment. Secure laps to adjacent insulation section with 1/2-inch (13-mm) outward-
clinching staples, 1 inch (25 mm) o.c. Install vapor barrier consisting of factory- or field-
applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, and
protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F (10 deg C)
at 18-foot (5.5-m) intervals. Vapor stops consist of vapor-barrier mastic applied in
a Z-shaped pattern over insulation face, along butt end of insulation, and over the
surface. Cover insulation face and surface to be insulated a width equal to two
times the insulation thickness, but not less than 3 inches (75 mm).

5. Overlap unfaced blankets a minimum of 2 inches (50 mm) on longitudinal seams and end
joints. At end joints, secure with steel bands spaced a maximum of 18 inches (450 mm)
o.c.

6. Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Install insulation on round and flat-oval duct elbows with individually
mitered gores cut to fit the elbow.

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch- (150-mm-) wide strips of same material used to insulate duct. Secure on
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches (150 mm) o.c.

C. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area,
for 50 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as
follows:

a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins along
longitudinal centerline of duct. Space 3 inches (75 mm) maximum from insulation
end joints, and 16 inches (400 mm) o.c.
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b. On duct sides with dimensions larger than 18 inches (450 mm), space pins 16
inches (400 mm) o.c. each way, and 3 inches (75 mm) maximum from insulation
joints. Install additional pins to hold insulation tightly against surface at cross
bracing.

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
d. Do not overcompress insulation during installation.
e. Cut excess portion of pins extending beyond speed washers or bend parallel with

insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

4. For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches (50 mm) from one edge and one end of insulation
segment. Secure laps to adjacent insulation section with 1/2-inch (13-mm) outward-
clinching staples, 1 inch (25 mm) o.c. Install vapor barrier consisting of factory- or field-
applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, and
protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F (10 deg C)
at 18-foot (5.5-m) intervals. Vapor stops consist of vapor-barrier mastic applied in
a Z-shaped pattern over insulation face, along butt end of insulation, and over the
surface. Cover insulation face and surface to be insulated a width equal to two
times the insulation thickness, but not less than 3 inches (75 mm).

5. Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Groove and score insulation to fit as closely as possible to outside and
inside radius of elbows. Install insulation on round and flat-oval duct elbows with
individually mitered gores cut to fit the elbow.

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch- (150-mm-) wide strips of same material used to insulate duct. Secure on
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches (150 mm) o.c.

3.5 FIRE-RATED INSULATION SYSTEM INSTALLATION

A. Comply with manufacturer's written installation instructions.

B. Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and
supports to maintain a continuous fire rating.

C. Insulate duct access panels and doors to achieve same fire rating as duct.

D. Install firestopping at penetrations through fire-rated assemblies. Fire-stop systems are specified
in Section 078413 "Penetration Firestopping."
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3.6 FINISHES

A. Insulation with ASJ or Other Paintable Jacket Material: Paint jacket with paint system identified
below and as specified in Section 099113 "Exterior Painting" and Section 099123 "Interior
Painting."

B. Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.

C. Do not field paint aluminum or stainless-steel jackets.

3.7 DUCT INSULATION SCHEDULE, GENERAL

A. Plenums and Ducts Requiring Insulation:

1. Indoor, concealed supply and outdoor air.
2. Indoor, exposed supply and outdoor air.
3. Indoor, concealed return located in unconditioned space.
4. Indoor, exposed return located in unconditioned space.
5. Indoor, concealed exhaust between isolation damper and penetration of building exterior.

B. Items Not Insulated:

1. Fibrous-glass ducts.
2. Metal ducts with duct liner of sufficient thickness to comply with energy code and

ASHRAE/IESNA 90.1.
3. Factory-insulated flexible ducts.
4. Factory-insulated plenums and casings.
5. Flexible connectors.
6. Vibration-control devices.
7. Factory-insulated access panels and doors.

3.8 INDOOR DUCT AND PLENUM INSULATION SCHEDULE

A. Concealed, Supply-Air Duct and Plenum Insulation: Glass-fiber blanket, 1-1/2 inches (38 mm).
To provide minimum installed R-value of 6.0.

B. Concealed, Return-Air Duct and Plenum Insulation: Glass-fiber blanket, 1-1/2 inches (38 mm).
To provide minimum installed R-value of 6.0.

C. Concealed, Exhaust-Air Duct, Return-Air Duct and Plenum Insulation: Glass-fiber blanket
board, 1-1/2 inches (38 mm).  To provide minimum installed R-value of 6.0.

D. Exposed, Supply-Air Duct and Plenum Insulation: Glass-fiber board.  Glass-fiber blanket, 1-1/2
inches (38 mm).  To provide minimum installed R-value of 6.0.

E. Exposed, Outdoor-Air Duct and Plenum Insulation: Glass-fiber board.  Glass-fiber blanket, 2
inches (50 mm).  To provide minimum installed R-value of 8.0.
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END OF SECTION 230713
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SECTION 230719 - HVAC PIPING INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes insulation for HVAC piping systems.

B. Related Requirements:

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 QUALITY ASSURANCE

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship
program or craft training program.

1.4 COORDINATION

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 230529 "Hangers and Supports for HVAC Piping and Equipment."

B. Coordinate clearance requirements with piping Installer for piping insulation application.
Before preparing piping Shop Drawings, establish and maintain clearance requirements for
installation of insulation and field-applied jackets and finishes and for space required for
maintenance.

C. Coordinate installation and testing of heat tracing.

1.5 SCHEDULING

A. Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products in accordance with ASTM E84, by a testing agency acceptable to authorities
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having jurisdiction. Factory label insulation, jacket materials, adhesive, mastic, tapes, and
cement material containers with appropriate markings of applicable testing agency.

1. All Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.

2.2 INSULATION MATERIALS

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation
Schedule," and "Outdoor, Aboveground Piping Insulation Schedule" articles for where
insulating materials shall be applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

D. Flexible Elastomeric: Closed-cell, or expanded-rubber materials; suitable for maximum use
temperature between minus 70 deg F (minus 57 deg C) and 220 deg F (104 deg C). Comply
with ASTM C534/C534M, Type I for tubular materials, Type II, for sheet materials.

E. Polyolefin: Polyethylene thermal plastic insulation. Comply with or ASTM C1427, Type I,
Grade 1, for tubular materials and with Type II, Grade 1, for sheet materials.

2.3 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated unless otherwise indicated.

B. Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive.

1. Flame-spread index shall be 25 or less and smoke-developed index shall be 50 or less as
tested in accordance with ASTM E84.

2. Wet Flash Point: Below 0 deg F (minus 18 deg C).
3. Service Temperature Range: 40 to 200 deg F (4 to plus 93 deg C).
4. Color: Black.

2.4 MASTICS AND COATINGS

A. Materials shall be compatible with insulation materials, jackets, and substrates.

B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services.

1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
2. Service Temperature Range: 0 to plus 180 deg F (Minus 18 to plus 82 deg C).
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2.5 SEALANTS

A. Materials shall be as recommended by the insulation manufacturer and shall be compatible with
insulation materials, jackets, and substrates.

B. Joint Sealants:

1. Permanently flexible, elastomeric sealant.

a. Service Temperature Range: Minus 150 to plus 250 deg F (Minus 101 to plus 121
deg C.

b. Color: White or gray.

2.6 FIELD-APPLIED JACKETS

A. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.

1. Adhesive: As recommended by jacket material manufacturer.
2. Color: White.
3. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges,
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and
supply covers for lavatories.

2.7 TAPES

A. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive;
suitable for indoor and outdoor applications.

1. Width: 2 inches (50 mm).
2. Thickness: 6 mils (0.15 mm).
3. Adhesion: 64 ounces force/inch (0.7 N/mm) in width.
4. Elongation: 500 percent.
5. Tensile Strength: 18 lbf/inch (3.3 N/mm) in width.

PART 3 - EXECUTION

3.1 PREPARATION

A. Clean and dry surfaces to receive insulation. Remove materials that will adversely affect
insulation application.

B. Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless steel surfaces, use demineralized water.
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3.2 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of piping, including fittings, valves, and specialties.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses
required for each item of pipe system, as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, compress, or otherwise damage insulation or jacket.

D. Install insulation with longitudinal seams at top and bottom (12 o'clock and 6 o'clock positions)
of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

G. Keep insulation materials dry during storage, application, and finishing. Replace insulation
materials that get wet during storage or in the installation process before being properly covered
and sealed in accordance with the Contract Documents.

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

I. Install insulation with least number of joints practical.

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor barriers are indicated, extend insulation on anchor

legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends attached to structure with vapor-barrier mastic.

3. Install insert materials and insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

L. Cut insulation in a manner to avoid compressing insulation.

M. Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

N. Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, and seal
patches in similar fashion to butt joints.
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O. For above-ambient services, do not install insulation to the following:

1. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.

3.3 PENETRATIONS

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation above roof surface

and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below
top of roof flashing.

4. Seal jacket to roof flashing with flashing sealant.

B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush
with sleeve seal. Seal terminations with flashing sealant.

C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.

1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation inside wall surface

and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at
least 2 inches (50 mm).

4. Seal jacket to wall flashing with flashing sealant.

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
and fire-resistive joint sealers.

F. Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies. Comply with requirements in

Section 078413 "Penetration Firestopping."
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3.4 GENERAL PIPE INSULATION INSTALLATION

A. Requirements in this article generally apply to all insulation materials, except where more
specific requirements are specified in various pipe insulation material installation articles below.

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and
Unions:

1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions,
and other specialties with continuous thermal and vapor-retarder integrity unless
otherwise indicated.

2. Insulate pipe elbows using prefabricated fitting insulation or mitered or routed fittings
made from same material and density as that of adjacent pipe insulation. Each piece shall
be butted tightly against adjoining piece and bonded with adhesive. Fill joints, seams,
voids, and irregular surfaces with insulating cement finished to a smooth, hard, and
uniform contour that is uniform with adjoining pipe insulation.

3. Insulate tee fittings with prefabricated fitting insulation or sectional pipe insulation of
same material and thickness as that used for adjacent pipe. Cut sectional pipe insulation
to fit. Butt each section closely to the next and hold in place with tie wire. Bond pieces
with adhesive.

4. Insulate valves using prefabricated fitting insulation or sectional pipe insulation of same
material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe
insulation by not less than 2 times the thickness of pipe insulation, or one pipe diameter,
whichever is thicker. For valves, insulate up to and including the bonnets, valve stuffing-
box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with insulating
cement.

5. Insulate flanges, mechanical couplings, and unions using a section of oversized
preformed pipe insulation to fit. Overlap adjoining pipe insulation by not less than 2
times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. Stencil
or label the outside insulation jacket of each union with the word "union" matching size
and color of pipe labels.

6. Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for
above-ambient services. Reinforce the mastic with reinforcing mesh. Trowel the mastic
to a smooth and well-shaped contour.

7. For services not specified to receive a field-applied jacket, except for flexible elastomeric
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation
facing, using PVC tape.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape
insulation at these connections by tapering it to and around the connection with insulating
cement and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers. Installation shall conform to the following:

1. Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe. Install same insulation jacket as that of adjoining pipe
insulation.
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2. When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union at least 2 times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless
steel or aluminum bands. Select band material compatible with insulation and jacket.

3. Construct removable valve insulation covers in same manner as for flanges, except divide
the two-part section on the vertical center line of valve body.

4. When covers are made from block insulation, make two halves, each consisting of
mitered blocks wired to stainless steel fabric. Secure this wire frame, with its attached
insulation, to flanges with tie wire. Extend insulation at least 2 inches (50 mm) over
adjacent pipe insulation on each side of valve. Fill space between flange or union cover
and pipe insulation with insulating cement. Finish cover assembly with insulating cement
applied in two coats. After first coat is dry, apply and trowel second coat to a smooth
finish.

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.

B. Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as
that of pipe insulation.

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install sections of pipe insulation and miter if required in accordance with manufacturer's
written instructions.

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install prefabricated valve covers manufactured of same material as that of pipe
insulation when available.

2. When prefabricated valve covers are not available, install cut sections of pipe and sheet
insulation to valve body. Arrange insulation to permit access to packing and to allow
valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.
4. Secure insulation to valves and specialties, and seal seams with manufacturer's

recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.
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3.6 INSTALLATION OF POLYOLEFIN INSULATION

A. Insulation Installation on Straight Pipes and Tubes:

1. Seal split-tube longitudinal seams and end joints with manufacturer's recommended
adhesive, or via self seal mechanism to eliminate openings in insulation that allow
passage of air to surface being insulated.

B. Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with cut sections of polyolefin sheet insulation of same
thickness as that of pipe insulation.

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install mitered sections of polyolefin pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to

eliminate openings in insulation that allow passage of air to surface being insulated.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install cut sections of polyolefin pipe and sheet insulation to valve body.
2. Arrange insulation to permit access to packing and to allow valve operation without

disturbing insulation.
3. Install insulation to flanges as specified for flange insulation application.
4. Secure insulation to valves and specialties, and seal seams with manufacturer's

recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

3.7 INSTALLATION OF FIELD-APPLIED JACKETS

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with
factory-applied jackets.

1. Draw jacket smooth and tight to surface with 2-inch (50-mm) overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch- (1.6-mm-) thick coats of lagging adhesive.
3. Completely encapsulate insulation with coating, leaving no exposed insulation.

B. Where FSK jackets are indicated, install as follows:

1. Draw jacket material smooth and tight.
2. Install lap or joint strips with same material as jacket.
3. Secure jacket to insulation with manufacturer's recommended adhesive.
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4. Install jacket with 1-1/2-inch (38-mm) laps at longitudinal seams and 3-inch- (75-mm-)
wide joint strips at end joints.

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation
with vapor-barrier mastic.

C. Where PVC jackets are indicated and for horizontal applications, install with 1-inch (25-mm)
overlap at longitudinal seams and end joints. Seal with manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the
finish bead along seam and joint edge.

D. Where metal jackets are indicated, install with 2-inch (50-mm) overlap at longitudinal seams
and end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with
weatherproof sealant recommended by insulation manufacturer. Secure jacket with stainless
steel bands 12 inches (300 mm) o.c. and at end joints.

3.8 FINISHES

A. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.

B. Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.

C. Do not field paint aluminum or stainless steel jackets.

3.9 PIPING INSULATION SCHEDULE, GENERAL

A. Insulation conductivity and thickness per pipe size shall comply with schedules in this Section
or with requirements of authorities having jurisdiction, whichever is more stringent.

B. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.

C. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:

1. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3.10 INDOOR PIPING INSULATION SCHEDULE

A. Refrigerant Suction and Hot-Gas Piping:

1. All Pipe Sizes: Insulation shall be one of the following:

a. Flexible Elastomeric: 1 inch (25 mm) thick.
b. Polyolefin: 1 inch (25 mm) thick.

B. Refrigerant Suction and Hot-Gas Flexible Tubing:
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1. All Pipe Sizes: Insulation shall be one of the following:

a. Flexible Elastomeric: 2 inches (50 mm) thick.
b. Polyolefin: 2 inches (50 mm) thick.

C. Refrigerant Liquid Piping:

1. All Pipe Sizes: Insulation shall be one of the following:

a. Flexible Elastomeric: 1 inch (25 mm) thick.
b. Polyolefin: 1 inch (25 mm) thick.

3.11 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE

A. Refrigerant Suction and Hot-Gas Piping:

1. All Pipe Sizes: Insulation shall be one of the following:

a. Flexible Elastomeric: 2 inches (50 mm) thick.
b. Polyolefin: 2 inches (50 mm) thick.

B. Refrigerant Suction and Hot-Gas Flexible Tubing:

1. All Pipe Sizes: Insulation is the following:

a. Flexible Elastomeric: 2 inches (50 mm) thick.

C. Refrigerant Liquid Piping:

1. All Pipe Sizes: Insulation shall be one of the following:

a. Flexible Elastomeric: 2 inches (50 mm) thick.
b. Polyolefin: 1 inch (25 mm) thick.

3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.

C. Piping, Concealed:

1. None.

D. Piping, Exposed:

1. None.
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3.13 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.

C. Piping, Concealed:

1. None.

D. Piping, Exposed:

1. PVC: 30 mils (0.8 mm) thick.

END OF SECTION 230719
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SECTION 232300 - REFRIGERANT PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Copper tube and fittings.
2. Valves and specialties.
3. Refrigerants.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of valve, refrigerant piping, and refrigerant piping specialty.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For refrigerant valves and piping specialties to include in
maintenance manuals.

1.5 QUALITY ASSURANCE

A. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems."

B. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components."

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Line Test Pressure for Refrigerant R-410A:
1. Suction Lines for Heat-Pump Applications: 535 psig (3689 kPa).
2. Hot-Gas and Liquid Lines: 535 psig (3689 kPa).

2.2 COPPER TUBE AND FITTINGS

A. Copper Tube: ASTM B 88, Type K or L (ASTM B 88M, Type A or B.
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B. Wrought-Copper Fittings, Brazed-Joint: ASME B16.50.

C. Wrought-Copper Unions: ASME B16.22.

D. Solder Filler Metals: ASTM B 32. Use 95-5 tin antimony or alloy HB solder to join copper
socket fittings on copper pipe.

E. Brazing Filler Metals: AWS A5.8/A5.8M.

F. Flexible Connectors:

1. Body: Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective
jacket.

2. End Connections: Socket ends.
3. Offset Performance: Capable of minimum 3/4-inch (20-mm) misalignment in minimum

7-inch- (180-mm-) long assembly.
4. Working Pressure Rating: Factory test at minimum 500 psig (3450 kPa).
5. Maximum Operating Temperature: 250 deg F (121 deg C).

G. Copper-Tube, Pressure-Seal-Joint Fittings for Refrigerant Piping:

1. Standard: UL 207; certified by UL for field installation. Certification as a UL-recognized
component alone is unacceptable.

2. Housing: Copper.
3. O-Rings: HNBR or compatible with specific refrigerant.
4. Tools: Manufacturer's approved special tools.
5. Minimum Rated Pressure: 700 psig (48 bar).

2.3 VALVES AND SPECIALTIES

A. Diaphragm Packless Valves:

1. Body and Bonnet: Forged brass or cast bronze; globe design with straight-through or
angle pattern.

2. Diaphragm: Phosphor bronze and stainless steel with stainless-steel spring.
3. Operator: Rising stem and hand wheel.
4. Seat: Nylon.
5. End Connections: Socket, union, or flanged.
6. Working Pressure Rating: 500 psig (3450 kPa).
7. Maximum Operating Temperature: 275 deg F (135 deg C).

B. Packed-Angle Valves:

1. Body and Bonnet: Forged brass or cast bronze.
2. Packing: Molded stem, back seating, and replaceable under pressure.
3. Operator: Rising stem.
4. Seat: Nonrotating, self-aligning polytetrafluoroethylene.
5. Seal Cap: Forged-brass or valox hex cap.
6. End Connections: Socket, union, threaded, or flanged.
7. Working Pressure Rating: 500 psig (3450 kPa).



OAKLYN SENIOR CITIZENS CENTER

REFRIGERANT PIPING 232300 - 3

8. Maximum Operating Temperature: 275 deg F (135 deg C).

C. Check Valves:

1. Body: Ductile iron, forged brass, or cast bronze; globe pattern.
2. Bonnet: Bolted ductile iron, forged brass, or cast bronze; or brass hex plug.
3. Piston: Removable polytetrafluoroethylene seat.
4. Closing Spring: Stainless steel.
5. Manual Opening Stem: Seal cap, plated-steel stem, and graphite seal.
6. End Connections: Socket, union, threaded, or flanged.
7. Maximum Opening Pressure: 0.50 psig (3.4 kPa).
8. Working Pressure Rating: 500 psig (3450 kPa).
9. Maximum Operating Temperature: 275 deg F (135 deg C).

D. Service Valves:

1. Body: Forged brass with brass cap including key end to remove core.
2. Core: Removable ball-type check valve with stainless-steel spring.
3. Seat: Polytetrafluoroethylene.
4. End Connections: Copper spring.
5. Working Pressure Rating: 500 psig (3450 kPa).

E. Refrigerant Locking Caps:

1. Description: Locking-type, tamper-resistant, threaded caps to protect refrigerant charging
ports from unauthorized refrigerant access and leakage.

2. Material: Brass, with protective shroud or sleeve.
3. Refrigerant Identification: Color-coded, refrigerant specific design.
4. Special Tool: For installing and unlocking.

F. Solenoid Valves: Comply with AHRI 760 and UL 429; listed and labeled by a National
Recognized Testing Laboratory (NRTL).

1. Body and Bonnet: Plated steel.
2. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice: Stainless steel.
3. Seat: Polytetrafluoroethylene.
4. End Connections: Threaded.
5. Electrical: Molded, watertight coil in NEMA 250 enclosure of type required by location

with 1/2-inch (16-GRC) conduit adapter, and 24-V ac coil.
6. Working Pressure Rating: 400 psig (2760 kPa).
7. Maximum Operating Temperature: 240 deg F (116 deg C).

G. Safety Relief Valves: Comply with 2010 ASME Boiler and Pressure Vessel Code; listed and
labeled by an NRTL.

1. Body and Bonnet: Ductile iron and steel, with neoprene O-ring seal.
2. Piston, Closing Spring, and Seat Insert: Stainless steel.
3. Seat: Polytetrafluoroethylene.
4. End Connections: Threaded.
5. Working Pressure Rating: 400 psig (2760 kPa).
6. Maximum Operating Temperature: 240 deg F (116 deg C).
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H. Thermostatic Expansion Valves: Comply with AHRI 750.

1. Body, Bonnet, and Seal Cap: Forged brass or steel.
2. Diaphragm, Piston, Closing Spring, and Seat Insert: Stainless steel.
3. Packing and Gaskets: Non-asbestos.
4. Capillary and Bulb: Copper tubing filled with refrigerant charge.
5. Suction Temperature: 40 deg F (4.4 deg C).
6. Superheat: Adjustable.
7. Reverse-flow option (for heat-pump applications).
8. End Connections: Socket, flare, or threaded union.
9. Working Pressure Rating: 700 psig (4820 kPa).

I. Straight-Type Strainers:

1. Body: Welded steel with corrosion-resistant coating.
2. Screen: 100-mesh stainless steel.
3. End Connections: Socket or flare.
4. Working Pressure Rating: 500 psig (3450 kPa).
5. Maximum Operating Temperature: 275 deg F (135 deg C).

J. Angle-Type Strainers:

1. Body: Forged brass or cast bronze.
2. Drain Plug: Brass hex plug.
3. Screen: 100-mesh monel.
4. End Connections: Socket or flare.
5. Working Pressure Rating: 500 psig (3450 kPa).
6. Maximum Operating Temperature: 275 deg F (135 deg C).

K. Moisture/Liquid Indicators:

1. Body: Forged brass.
2. Window: Replaceable, clear, fused glass window with indicating element protected by

filter screen.
3. Indicator: Color coded to show moisture content in parts per million (ppm).
4. Minimum Moisture Indicator Sensitivity: Indicate moisture above 60 ppm.
5. End Connections: Socket or flare.
6. Working Pressure Rating: 500 psig (3450 kPa).
7. Maximum Operating Temperature: 240 deg F (116 deg C).

L. Replaceable-Core Filter Dryers: Comply with AHRI 730.

1. Body and Cover: Painted-steel shell with ductile-iron cover, stainless-steel screws, and
neoprene gaskets.

2. Filter Media: 10 micron, pleated with integral end rings; stainless-steel support.
3. Desiccant Media: Activated alumina.
4. Designed for reverse flow (for heat-pump applications).
5. End Connections: Socket.
6. Access Ports: NPS 1/4 (DN 8) connections at entering and leaving sides for pressure

differential measurement.
7. Maximum Pressure Loss: 2 psig (14 kPa).
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8. Rated Flow: 6 tons (kW).
9. Working Pressure Rating: 500 psig (3450 kPa).
10. Maximum Operating Temperature: 240 deg F (116 deg C).

M. Permanent Filter Dryers: Comply with AHRI 730.

1. Body and Cover: Painted-steel shell.
2. Filter Media: 10 micron, pleated with integral end rings; stainless-steel support.
3. Desiccant Media: Activated alumina.
4. Designed for reverse flow (for heat-pump applications).
5. End Connections: Socket.
6. Access Ports: NPS 1/4 (DN 8) connections at entering and leaving sides for pressure

differential measurement.
7. Maximum Pressure Loss: 2 psig (14 kPa).
8. Rated Flow: 6 tons (kW).
9. Working Pressure Rating: 500 psig (3450 kPa).
10. Maximum Operating Temperature: 240 deg F (116 deg C).

2.4 REFRIGERANTS

A. ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane.

PART 3 - EXECUTION

3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A

A. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications:

1. Copper, Type K (A), drawn-temper tubing and wrought-copper fittings with 95-5 tin-
antimony soldered joints.

B. Safety-Relief-Valve Discharge Piping:

1. Copper Type K (A), drawn-temper tubing and wrought-copper fittings with 95-5 tin-
antimony soldered joints.

3.2 VALVE AND SPECIALTY APPLICATIONS

A. Install type of valves in suction and discharge lines of compressor as recommended by the heat
pump manufacturer.

B. Install service valves for gauge taps at inlet and outlet of hot-gas bypass valves and strainers if
they are not an integral part of valves and strainers.

C. Install a check valve at the compressor discharge and a liquid accumulator at the compressor
suction connection.
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D. Except as otherwise indicated, install valves on inlet and outlet side of filter dryers per heat
pump manufacturer’s recommendations.

E. Install a full-size, three-valve bypass around filter dryers.

F. Install solenoid valves upstream from each expansion valve and hot-gas bypass valve. Install
solenoid valves in horizontal lines with coil at top.

G. Install thermostatic expansion valves as close as possible to distributors on evaporators.

1. Install valve so diaphragm case is warmer than bulb.
2. Secure bulb to clean, straight, horizontal section of suction line using two bulb straps. Do

not mount bulb in a trap or at bottom of the line.
3. If external equalizer lines are required, make connection where it will reflect suction-line

pressure at bulb location.

H. Install safety relief valves where required by 2010 ASME Boiler and Pressure Vessel Code.
Pipe safety-relief-valve discharge line to outside according to ASHRAE 15.

I. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or
at the inlet of the evaporator coil capillary tube.

J. Install strainers upstream from and adjacent to the following unless they are furnished as an
integral assembly for the device being protected:

1. Solenoid valves.
2. Thermostatic expansion valves.
3. Compressor.

K. Install filter dryers in liquid as recommended by the heat pump manufacturer.

L. Provide refrigerant locking caps on refrigerant charging ports that are located outdoors unless
otherwise protected from unauthorized access by a means acceptable to the authority having
jurisdiction.

3.3 INSTALLATION OF PIPING, GENERAL

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems; indicated locations and arrangements were used to size pipe and calculate friction loss,
expansion, pump sizing, and other design considerations. Install piping as indicated unless
deviations to layout are approved on Shop Drawings.

B. Install refrigerant piping according to ASHRAE 15.

C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.
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E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

F. Install piping adjacent to machines to allow service and maintenance.

G. Install piping free of sags and bends.

H. Install fittings for changes in direction and branch connections.

I. Select system components with pressure rating equal to or greater than system operating
pressure.

J. Install piping as short and direct as possible, with a minimum number of joints, elbows, and
fittings.

K. Arrange piping to allow inspection and service of refrigeration equipment. Install valves and
specialties in accessible locations to allow for service and inspection. Install access doors or
panels as specified in Section 083113 "Access Doors and Frames" if valves or equipment
requiring maintenance is concealed behind finished surfaces.

L. Install refrigerant piping in protective conduit where installed belowground.

M. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical
injury.

N. Slope refrigerant piping as follows:

1. Install horizontal hot-gas discharge piping with a uniform slope downward away from
compressor.

2. Install horizontal suction lines with a uniform slope downward to compressor.
3. Install traps and double risers to entrain oil in vertical runs.
4. Liquid lines may be installed level.

O. When brazing or soldering, remove solenoid-valve coils and sight glasses; also remove valve
stems, seats, and packing, and accessible internal parts of refrigerant specialties. Do not apply
heat near expansion-valve bulb.

P. Install piping with adequate clearance between pipe and adjacent walls and hangers or between
pipes for insulation installation.

Q. Identify refrigerant piping and valves according to Section 230553 "Identification for HVAC
Piping and Equipment."

R. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."

S. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC
Piping."

T. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC Piping."
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3.4 PIPE JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs.

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

C. Soldered Joints: Construct joints according to ASTM B 828 or CDA's "Copper Tube
Handbook."

D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and
Tube."

1. Use Type BCuP (copper-phosphorus) alloy for joining copper socket fittings with copper
pipe.

2. Use Type BAg (cadmium-free silver) alloy for joining copper with bronze or steel.

3.5 INSTALLATION OF HANGERS AND SUPPORTS

A. Comply with requirements for seismic restraints in Section 230548 "Vibration and Seismic
Controls for HVAC."

B. Comply with Section 230529 "Hangers and Supports for HVAC Piping and Equipment" for
hangers, supports, and anchor devices.

C. Install the following pipe attachments:

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet (6 m) long.
2. Roller hangers and spring hangers for individual horizontal runs 20 feet (6 m) or longer.
3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet (6 m) or longer,

supported on a trapeze.
4. Spring hangers to support vertical runs.
5. Copper-clad hangers and supports for hangers and supports in direct contact with copper

pipe.

D. Install hangers for copper tubing, with maximum horizontal spacing and minimum rod
diameters, to comply with MSS-58, locally enforced codes, and authorities having jurisdiction
requirements, whichever are most stringent.

E. Support horizontal piping within 12 inches (300 mm) of each fitting.

F. Support vertical runs of copper tubing to comply with MSS-58, locally enforced codes, and
authorities having jurisdiction requirements, whichever are most stringent.

3.6 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Comply with ASME B31.5, Chapter VI.
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2. Test refrigerant piping, specialties, and receivers. Isolate compressor, condenser,
evaporator, and safety devices from test pressure if they are not rated above the test
pressure.

3. Test high- and low-pressure side piping of each system separately at not less than the
pressures indicated in "Performance Requirements" Article.

a. Fill system with nitrogen to the required test pressure.
b. System shall maintain test pressure at the manifold gage throughout duration of

test.
c. Test joints and fittings with electronic leak detector or by brushing a small amount

of soap and glycerin solution over joints.
d. Remake leaking joints using new materials, and retest until satisfactory results are

achieved.

B. Prepare test and inspection reports.

3.7 SYSTEM CHARGING

A. Charge system using the following procedures:

1. Install core in filter dryers after leak test but before evacuation.
2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers (67 Pa). If

vacuum holds for 12 hours, system is ready for charging.
3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig (14 kPa).
4. Charge system with a new filter-dryer core in charging line.

3.8 ADJUSTING

A. Adjust thermostatic expansion valve to obtain proper evaporator superheat.

B. Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating
suction pressure.

C. Adjust set-point temperature of air-conditioning or chilled-water controllers to the system
design temperature.

D. Perform the following adjustments before operating the refrigeration system, according to
manufacturer's written instructions:

1. Open shutoff valves in condenser water circuit.
2. Verify that compressor oil level is correct.
3. Open compressor suction and discharge valves.
4. Open refrigerant valves except bypass valves that are used for other purposes.
5. Check open compressor-motor alignment and verify lubrication for motors and bearings.

E. Replace core of replaceable filter dryer after system has been adjusted and after design flow
rates and pressures are established.

END OF SECTION 232300
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SECTION 233113 - METAL DUCTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Single-wall rectangular ducts and fittings.
2. Sheet metal materials.
3. Duct liner.
4. Sealants and gaskets.
5. Hangers and supports.

B. Related Sections:

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and
balancing requirements for metal ducts.

2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of the following products:

1. Liners and adhesives.
2. Sealants and gaskets.

B. Shop Drawings:

1. Fabrication, assembly, and installation, including plans, elevations, sections, components,
and attachments to other work.

2. Factory- and shop-fabricated ducts and fittings.
3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
4. Elevation of top of ducts.
5. Dimensions of duct runs from building grid lines.
6. Fittings.
7. Reinforcement and spacing.
8. Seam and joint construction.
9. Penetrations through fire-rated and other partitions.
10. Equipment installation based on equipment being used on Project.
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11. Locations for duct accessories, including dampers, turning vanes, and access doors and
panels.

12. Hangers and supports, including methods for duct and building and vibration isolation.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in
ASHRAE 62.1.

B. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment," and Section 7 - "Construction and System Startup."

C. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 -
"HVAC System Construction and Insulation."

D. Duct Dimensions: Unless otherwise indicated, all duct dimensions indicated on Drawings are
inside clear dimensions and do not include insulation or duct wall thickness.

2.2 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

1. Construct ducts of galvanized sheet steel unless otherwise indicated.

B. Transverse Joints: Fabricate joints in accordance with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

1. For ducts with longest side less than 36 inches (914 mm), select joint types in accordance
with Figure 2-1.

2. For ducts with longest side 36 inches (914 mm) or greater, use flange joint connector
Type T-22, T-24, T-24A, T-25a, or T-25b. Factory-fabricated flanged duct connection
system may be used if submitted and approved by engineer of record.

C. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types
and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Ch. 4, "Fittings and Other Construction," for static-pressure class, applicable sealing
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requirements, materials involved, duct-support intervals, and other provisions in SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible."

2.3 SHEET METAL MATERIALS

A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct
construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting,
seam marks, roller marks, stains, discolorations, and other imperfections.

B. Galvanized Sheet Steel: Comply with ASTM A653/A653M.

1. Galvanized Coating Designation: G60 (Z180).
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

C. Reinforcement Shapes and Plates: ASTM A36/A36M, steel plates, shapes, and bars; black and
galvanized.

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

D. Tie Rods: Galvanized steel, 1/4-inch- (6-mm-) minimum diameter for lengths 36 inches (900
mm) or less; 3/8-inch- (10-mm-) minimum diameter for lengths longer than 36 inches (900
mm).

2.4 DUCT LINER

A. Fibrous-Glass Duct Liner: Comply with ASTM C1071, NFPA 90A, or NFPA 90B; and with
NAIMA AH124, "Fibrous Glass Duct Liner Standard."

1. Similar to Knauf Atmosphere or equal.
2. Maximum Thermal Conductivity:

a. Type I, Flexible: 0.27 Btu x in./h x sq. ft. x deg F (0.039 W/m x K) at 75 deg F (24
deg C) mean temperature.

b. Type II, Rigid: 0.23 Btu x in./h x sq. ft. x deg F (0.033 W/m x K at 75 deg F (24
deg C) mean temperature.

3. Antimicrobial Erosion-Resistant Coating: Apply to the surface of the liner that will form
the interior surface of the duct to act as a moisture repellent and erosion-resistant coating.
Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the
EPA for use in HVAC systems.

4. Solvent-Based Liner Adhesive: Comply with NFPA 90A or NFPA 90B and with
ASTM C916.

B. Insulation Pins and Washers:

1. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully
annealed for capacitor-discharge welding, 0.106-inch- (2.6-mm-) diameter shank, length
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to suit depth of insulation indicated with integral 1-1/2-inch (38-mm) galvanized carbon-
steel washer.

2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- (0.41-mm-)
thick galvanized steel; with beveled edge sized as required to hold insulation securely in
place, but not less than 1-1/2 inches (38 mm) in diameter.

C. Shop Application of Duct Liner: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 7-11, "Flexible Duct Liner Installation."

1. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive
coverage at liner contact surface area. Attaining indicated thickness with multiple layers
of duct liner is prohibited.

2. Apply adhesive to transverse edges of liner facing upstream that do not receive metal
nosing.

3. Butt transverse joints without gaps, and coat joint with adhesive.
4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-

edge overlapping.
5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts,

unless duct size and dimensions of standard liner make longitudinal joints necessary.
6. Secure liner with mechanical fasteners 4 inches (100 mm) from corners and at intervals

not exceeding 12 inches (300 mm) transversely; at 3 inches (75  mm) from transverse
joints and at intervals not exceeding 18 inches (450 mm) longitudinally.

7. Secure transversely oriented liner edges facing the airstream with metal nosings that have
either channel or "Z" profiles or are integrally formed from duct wall. Fabricate edge
facings at the following locations:

a. Fan discharges.
b. Intervals of lined duct preceding unlined duct.

8. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning
vane assemblies, or other devices. Fabricated buildouts (metal hat sections) or other
buildout means are optional; when used, secure buildouts to duct walls with bolts, screws,
rivets, or welds.

2.5 SEALANT AND GASKETS

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index
of 50 when tested in accordance with UL 723; certified by an NRTL.

B. Two-Part Tape Sealing System:

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified
acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight
seal.

2. Tape Width: 3 inches (76 mm).
3. Sealant: Modified styrene acrylic.
4. Water resistant.
5. Mold and mildew resistant.
6. Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive and negative.
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7. Service: Indoor and outdoor.
8. Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C).
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless

steel, or aluminum.

C. Water-Based Joint and Seam Sealant:

1. Application Method: Brush on.
2. Solids Content: Minimum 65 percent.
3. Shore A Hardness: Minimum 20.
4. Water resistant.
5. Mold and mildew resistant.
6. VOC: Maximum 75 g/L (less water).
7. Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive and negative.
8. Service: Indoor or outdoor.
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless

steel, or aluminum sheets.
10. Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive or negative.
11. Service: Indoor or outdoor.
12. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless

steel, or aluminum sheets.

D. Flanged Joint Sealant: Comply with ASTM C920.

1. General: Single-component, acid-curing, silicone, elastomeric.
2. Type: S.
3. Grade: NS.
4. Class: 25.
5. Use: O.

E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

2.6 HANGERS AND SUPPORTS

A. Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts.

B. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and
Table 5-2, "Minimum Hanger Sizes for Round Duct."

C. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A603.

D. Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and bolts
designed for duct hanger service; with an automatic-locking and clamping device.

E. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

F. Trapeze and Riser Supports:
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1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.

PART 3 - EXECUTION

3.1 DUCT INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. Indicated duct locations, configurations, and arrangements were used to size ducts and
calculate friction loss for air-handling equipment sizing and for other design considerations.
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and
coordination drawings.

B. Install ducts in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible" unless otherwise indicated.

C. Install ducts in maximum practical lengths with fewest possible joints.

D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for
branch connections.

E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular to building lines.

F. Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building.

G. Install ducts with a clearance of 1 inch (25 mm), plus allowance for insulation thickness.

H. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to
view, cover the opening between the partition and duct or duct insulation with sheet metal
flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2
inches (38 mm).

I. Install fire and smoke dampers where indicated on Drawings and as required by code, and by
local authorities having jurisdiction. Comply with requirements in Section 233300 "Air Duct
Accessories" for fire and smoke dampers and specific installation requirements of the damper
UL listing.

J. Install heating coils, cooling coils, air filters, dampers, and all other duct-mounted accessories in
air ducts where indicated on Drawings.

K. Protect duct interiors from moisture, construction debris and dust, and other foreign materials
both before and after installation.

L. Elbows: Use long-radius elbows wherever they fit.

1. Fabricate 90-degree rectangular mitered elbows to include turning vanes.
2. Fabricate 90-degree round elbows with a minimum of three segments for 12 inches (300

mm) and smaller and a minimum of five segments for 14 inches (350 mm) and larger.
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M. Branch Connections: Use lateral or conical branch connections.

3.2 INSTALLATION OF EXPOSED DUCTWORK

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use
two-part tape sealing system.

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds,
and treat the welds to remove discoloration caused by welding.

D. Maintain consistency, symmetry, and uniformity in arrangement and fabrication of fittings,
hangers and supports, duct accessories, and air outlets.

E. Repair or replace damaged sections and finished work that does not comply with these
requirements.

3.3 DUCTWORK EXPOSED TO WEATHER

A. All external joints are to have secure watertight mechanical connections. Seal all openings to
provide weatherproof construction.

B. Construct ductwork to resist external loads of wind, snow, ice, and other effects of weather.
Provide necessary supporting structures.

C. Single Wall:

1. Ductwork shall be galvanized steel.

a. If duct outer surface is uninsulated, protect outer surface with suitable paint. Paint
materials and application requirements are specified in Section 099113 "Exterior
Painting."

2. Where ducts have external insulation, provide weatherproof aluminum jacket. See
Section 230713 "Duct Insulation."

3.4 DUCT SEALING

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct
Schedule" Article in accordance with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible."

3.5 HANGER AND SUPPORT INSTALLATION

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 5, "Hangers and Supports."
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B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners
appropriate for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for

slabs more than 4 inches (100 mm) thick.
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for

slabs less than 4 inches (100 mm) thick.
5. Do not use powder-actuated concrete fasteners for seismic restraints.

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and Table 5-2,
"Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and
supports within 24 inches (610 mm) of each elbow and within 48 inches (1220 mm) of each
branch intersection.

D. Hangers Exposed to View: Threaded rod and angle or channel supports.

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds,
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16
feet (5 m).

F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension,
and shear capacities appropriate for supported loads and building materials where used.

3.6 CONNECTIONS

A. Make connections to equipment with flexible connectors complying with Section 233300 "Air
Duct Accessories."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
branch, outlet and inlet, and terminal unit connections.

3.7 PAINTING

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have
duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.
Paint materials and application requirements are specified in Section 099113 "Exterior Painting"
and Section 099123 "Interior Painting."

3.8 DUCT CLEANING

A. Clean new duct system(s) before testing, adjusting, and balancing.

B. For cleaning of existing ductwork, see Section 230130.52 "Existing HVAC Air Distribution
System Cleaning."

C. Use duct cleaning methodology as indicated in NADCA ACR.
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D. Use service openings for entry and inspection.

1. Provide openings with access panels appropriate for duct static-pressure and leakage
class at dampers, coils, and any other locations where required for inspection and
cleaning access. Provide insulated panels for insulated or lined duct. Patch insulation and
liner as recommended by duct liner manufacturer. Comply with Section 233300 "Air
Duct Accessories" for access panels and doors.

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.
3. Remove and reinstall ceiling to gain access during the cleaning process.

E. Particulate Collection and Odor Control:

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97
percent collection efficiency for 0.3-micron-size (or larger) particles.

2. When venting vacuuming system to outdoors, use filter to collect debris removed from
HVAC system, and locate exhaust downwind and away from air intakes and other points
of entry into building.

F. Clean the following components by removing surface contaminants and deposits:

1. Air outlets and inlets (registers, grilles, and diffusers).
2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply

and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive
assemblies.

3. Air-handling unit internal surfaces and components including mixing box, coil section,
air wash systems, spray eliminators, condensate drain pans, humidifiers and
dehumidifiers, filters and filter sections, and condensate collectors and drains.

4. Coils and related components.
5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and

mechanical equipment rooms.
6. Supply-air ducts, dampers, actuators, and turning vanes.
7. Dedicated exhaust and ventilation components and makeup air systems.

G. Mechanical Cleaning Methodology:

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants
from within duct systems and remove contaminants from building.

2. Use vacuum-collection devices that are operated continuously during cleaning. Connect
vacuum device to downstream end of duct sections so areas being cleaned are under
negative pressure.

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without
damaging integrity of metal ducts, duct liner, or duct accessories.

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner
to get wet. Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated
or that has friable material, mold, or fungus growth.

5. Clean coils and coil drain pans in accordance with NADCA ACR. Keep drain pan
operational. Rinse coils with clean water to remove latent residues and cleaning
materials; comb and straighten fins.

6. Provide drainage and cleanup for wash-down procedures.
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7. Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if fungus
is present. Apply antimicrobial agents in accordance with manufacturer's written
instructions after removal of surface deposits and debris.

3.9 STARTUP

A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing
for HVAC."

3.10 DUCT SCHEDULE

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:

1. Fabricate all ducts to achieve SMACNA pressure class, seal class, and leakage class as
indicated below.

B. Supply Ducts:

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:

a. Pressure Class: Positive 1- (250) inch wg (Pa).
b. Minimum SMACNA Seal Class C.
c. SMACNA Leakage Class for Rectangular: 16.

C. Return Ducts:

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:

a. Pressure Class: Positive or negative 1- (250) inch wg (Pa).
b. Minimum SMACNA Seal Class: C.
c. SMACNA Leakage Class for Rectangular: 16.

D. Exhaust Ducts:

1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:

a. Pressure Class: Negative 1- (250) inch wg (Pa).
b. Minimum SMACNA Seal Class: C if negative pressure, and A if positive pressure.
c. SMACNA Leakage Class for Rectangular: 16.

E. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts:

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:

a. Pressure Class: Positive or negative 1- (250) inch wg (Pa).
b. Minimum SMACNA Seal Class: C.
c. SMACNA Leakage Class for Rectangular 16.
d. SMACNA Leakage Class for Round and Flat Oval: [8] [16].

F. Intermediate Reinforcement:
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1. Galvanized-Steel Ducts: Galvanized steel or carbon steel coated with zinc-chromate
primer.

G. Liner:

1. Supply-Air Ducts: Fibrous glass, Type inch(es) (mm) thick.

H. Elbow Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 4-2, "Rectangular Elbows."

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners," and Figure 4-4, "Vane Support in Elbows."

I. Branch Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 4-6, "Branch Connection."

a. Rectangular Main to Rectangular Branch: 45-degree entry.
b. Rectangular Main to Round Branch: Conical spin in.

END OF SECTION 233113
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SECTION 233300 - AIR DUCT ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Backdraft and pressure relief dampers.
2. Manual volume dampers.
3. Control dampers.
4. Fire dampers.
5. Smoke dampers.
6. Flange connectors.
7. Turning vanes.
8. Duct-mounted access doors.
9. Duct access panel assemblies.
10. Flexible connectors.
11. Duct accessory hardware.

B. Related Requirements:

1. Section 233346 "Flexible Ducts" for insulated and non-insulated flexible ducts.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Include diagrams for power, signal, and control wiring.

1.3 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Comply with NFPA 90A and NFPA 90B.

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods unless otherwise
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains,
discolorations, and other imperfections.
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2.2 BACKDRAFT AND PRESSURE RELIEF DAMPERS

A. Description: Gravity balanced.

B. Performance:

1. Maximum Air Velocity: 2000 fpm (10 m/s).
2. Maximum System Pressure: 1 inch wg (0.25 kPa).
3. AMCA Certification: Test and rate in accordance with AMCA 511.
4. Leakage:

a. Class I: Leakage shall not exceed 4 cfm/sq. ft. (20 L/s per sq. m) against 1-inch wg
(250-Pa) differential static pressure.

C. Construction:

1. Frame:

a. Hat shaped.
b. 16-gauge- (1.6-mm-) thick, galvanized sheet steel with welded or mechanically

attached corners and mounting flange.

2. Blades:

a. Multiple single-piece blades.
b. Center pivoted, maximum 6-inch (150-mm) width, 16-gauge- (1.6-mm-) thick,

galvanized sheet steel with sealed edges.

3. Blade Action: Parallel.

D. Blade Seals: Neoprene, mechanically locked.

E. Blade Axles:

1. Material: Galvanized steel.
2. Diameter: 0.20 inch (5 mm).

F. Tie Bars and Brackets: Galvanized steel.

G. Return Spring: Adjustable tension.

H. Bearings: Steel ball, Brass sleeve or synthetic pivot bushings.

I. Damper Actuator - Electric:

1. Electric - 120 V ac.
2. UL 873 plenum rated.
3. Fully modulating with fail-safe spring return.

a. Sufficient motor torque and spring torque to drive damper fully closed with
adequate force to achieve required damper seal.

b. Minimum 90-degree drive rotation.
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4. Clockwise or counterclockwise drive rotation as required for application.
5. Environmental Operating Range:

a. Temperature: Minus 40 to plus 130 deg F (Minus 40 to plus 55 deg C).
b. Humidity: 5 to 95 percent relative humidity noncondensing.

6. Environmental Enclosure: NEMA 2.
7. Actuator to be factory mounted and provided with a single-point wiring connection.

J. Controllers, Electrical Devices, and Wiring:

1. Comply with requirements for electrical devices and connections specified in
Section 230923 "Direct Digital Control (DDC) System for HVAC."

2. Electrical Connection: 115 V, single phase, 60 Hz.

K. Accessories:

1. Adjustment device to permit setting for varying differential static pressure.
2. Counterweights and spring-assist kits for vertical airflow installations.
3. Chain pulls.
4. Screen Mounting:

a. Rear mounted in sleeve.

1) Sleeve Thickness: 20 gauge (1.0 mm) minimum.
2) Sleeve Length: 6 inches (150 mm) minimum.

5. Screen Material: Galvanized steel.
6. Screen Type: Bird.
7. 90-degree stops.

2.3 MANUAL VOLUME DAMPERS

A. Standard, Steel, Manual Volume Dampers:

1. Performance:

a. Leakage Rating Class III: Leakage not exceeding 40 cfm/sq. ft. (203 L/s per sq. m)
against 1-inch wg (250-Pa) differential static pressure.

2. Construction:

a. Linkage out of airstream.
b. Suitable for horizontal or vertical airflow applications.

3. Frames:

a. Hat-shaped, 16-gauge- (1.6-mm-) thick, galvanized sheet steel.
b. Mitered and welded corners.
c. Flanges for attaching to walls and flangeless frames for installing in ducts.
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4. Blades:

a. Multiple or single blade.
b. Parallel- or opposed-blade design.
c. Stiffen damper blades for stability.
d. Galvanized steel; 16 gauge (1.6 mm) thick.

5. Blade Axles: Galvanized steel.
6. Bearings:

a. Molded synthetic.
b. Dampers mounted with vertical blades to have thrust bearing at each end of every

blade.

7. Tie Bars and Brackets: Galvanized steel.
8. Locking device to hold damper blades in a fixed position without vibration.

B. Jackshaft:

1. Size: 0.5-inch (13-mm) diameter.
2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted on

supports at each mullion and at each end of multiple-damper assemblies.
3. Length and Number of Mountings: As required to connect linkage of each damper in

multiple-damper assembly.

C. Damper Hardware:

1. Zinc-plated, die-cast core with dial and handle, made of 3/32-inch- (2.4-mm-) thick zinc-
plated steel, and a 3/4-inch (19-mm) hexagon locking nut.

2. Include center hole to suit damper operating-rod size.
3. Include elevated platform for insulated duct mounting.

2.4 CONTROL DAMPERS

A. General Requirements:

1. Unless otherwise indicated, use parallel-blade configuration for two-position control,
equipment isolation service, and when mixing two airstreams. For other applications, use
opposed-blade configuration.

2. Factory or field assemble multiple damper sections to provide a single damper assembly
of size required by the application.

B. Performance:

1. AMCA Certification: Test and rate in accordance with AMCA 511.
2. Leakage:

a. Class I: Leakage shall not exceed 4 cfm/sq. ft. (20 L/s per sq. m) against 1-inch wg
(250-Pa) differential static pressure.
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3. Pressure Drop: 0.05 inch wg (12.5 Pa) at 1500 fpm (7.6 m/s) across a 24-by-24-inch
(600-by-600-mm) damper when tested in accordance with AMCA 500-D, Figure 5.3.

4. Velocity: Up to 3000 fpm (15 m/s).
5. Temperature: Minus 25 to plus 180 deg F (Minus 32 to plus 83 deg C).
6. Pressure Rating: Damper close-off pressure equal to fan shutoff pressure with a

maximum blade deflection of 1/200 of blade length.

C. Construction:

1. Linkage out of airstream.
2. Suitable for horizontal or vertical airflow applications.
3. Frames:

a. Hat, U, or angle shaped.
b. 0.08-inch- (2.0-mm-) thick extruded aluminum.
c. Interlocking, gusseted corners.
d. Flanges for attaching to walls and flangeless frames for installing in ducts.

4. Blades:

a. Multiple blade with maximum blade width of 6 inches (150 mm).
b. Parallel-blade design.
c. Aluminum.
d. 16-gauge- (1.6-mm-) thick single skin.

5. Blade Edging Seals:

a. Replaceable Closed-cell neoprene.
b. Inflatable seal blade edging, or replaceable rubber seals.

6. Blade Jamb Seal: Flexible stainless steel, compression type.
7. Blade Axles: 1/2-inch (13-mm) diameter; galvanized steel.
8. Blade-Linkage Hardware: Zinc-plated steel and brass; ends sealed against blade bearings.

Linkage mounted out of air stream.
9. Bearings:

a. Molded synthetic.
b. Dampers mounted with vertical blades to have thrust bearings at each end of every

blade.

D. Damper Actuator - Electric:

1. Electric - 120 V ac.
2. UL 873, plenum rated.
3. Fully modulating with fail-safe spring return.

a. Sufficient motor torque and spring torque to drive damper fully open and fully
closed with adequate force to achieve required damper seal.

b. Minimum 90-degree drive rotation.

4. Clockwise or counterclockwise drive rotation as required for application.
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5. Environmental Operating Range:

a. Temperature: Minus 40 to plus 130 deg F (Minus 40 to plus 55 deg C).
b. Humidity: 5 to 95 percent relative humidity noncondensing.

6. Environmental enclosure: NEMA 2.
7. Actuator to be factory mounted and provided with a single-point wiring connection.

E. Controllers, Electrical Devices, and Wiring:

1. Comply with requirements for electrical devices and connections specified in
Section 230923 "Direct Digital Control (DDC) System for HVAC."

2. Electrical Connection: 115 V, single phase, 60 Hz.

2.5 FIRE DAMPERS

A. Type: Static and dynamic; rated and labeled in accordance with UL 555 by an NRTL.

B. Closing rating in ducts up to 4-inch wg (1-kPa) static pressure class and minimum 2000 fpm
(10 m/s) velocity.

C. Fire Rating: 1-1/2 hours.

D. Frame: Curtain type with blades outside airstream; fabricated with roll-formed galvanized steel;
with mitered and interlocking corners; gauge in accordance with UL listing.

E. Mounting Sleeve: Factory- or field-installed, galvanized sheet; gauge in accordance with UL
listing.

F. Mounting Orientation: Vertical or horizontal as indicated.

G. Blades: Roll-formed galvanized sheet steel full-length steel blade connectors. Material gauge is
to be in accordance with UL listing.

H. Heat-Responsive Device:

Replaceable, 165 deg F (74 deg C) rated, fusible links.

2.6 TURNING VANES

A. Manufactured Turning Vanes for Metal Ducts: Fabricate curved blades of galvanized sheet
steel; support with bars perpendicular to blades set; set into vane runners suitable for duct
mounting.

1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated
faces and fibrous-glass fill.

B. Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of resin-bonded
fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into
vane runners suitable for duct mounting.
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C. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible"; Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in
Elbows."

D. Vane Construction:

1. Single wall.
2. Single wall for ducts up to 48 inches (1200 mm) wide and double wall for larger

dimensions.

2.7 DUCT-MOUNTED ACCESS DOORS

A. Duct-Mounted Access Doors: Fabricate access panels in accordance with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible"; Figure 7-2 (7-2M), "Duct Access Doors and
Panels," and Figure 7-3, "Access Doors - Round Duct."

1. Door:

a. Double wall, rectangular.
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct

pressure class.
c. 24-gauge- (0.70-mm-) thick galvanized steel door panel.
d. Vision panel.
e. Hinges and Latches: 1-by-1-inch (25-by-25-mm) butt or piano hinge and cam

latches.
f. Fabricate doors airtight and suitable for duct pressure class.

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.

a. 24-gauge- (0.70-mm-) thick galvanized steel frame.

3. Number of Hinges and Locks:

a. Access Doors Less Than 12 Inches (300 mm) Square: No hinges and two sash
locks.

b. Access Doors up to 18 Inches (460 mm) Square: Two hinges and two sash locks.
c. Access Doors up to 24 by 48 Inches (600 by 1200 mm): Three hinges and two

compression latches with outside and inside handles.

B. Pressure Relief Access Door:

1. Door and Frame Material: Galvanized sheet steel.

a. 24-gauge- (0.70-mm-) thick galvanized steel door panel.

2. Door: Single wall with metal thickness applicable for duct pressure class.
3. Operation: Open outward for positive-pressure ducts and inward for negative-pressure

ducts.
4. Doors close when pressures are within set-point range.
5. Hinge: Continuous piano.
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6. Latches: Cam.
7. Seal: Neoprene or foam rubber.
8. Insulation Fill: 1-inch- (25-mm-) thick, fibrous-glass or polystyrene-foam board.

2.8 FLEXIBLE CONNECTORS

A. Fire-Performance Characteristics: Adhesives, sealants, fabric materials, and accessory materials
shall have flame-spread index not exceeding 25 and smoke-developed index not exceeding 50
when tested in accordance with ASTM E84.

B. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in
ASHRAE 62.1.

C. Materials: Flame-retardant or noncombustible fabrics.

D. Coatings and Adhesives: Comply with UL 181, Class 1.

E. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.

1. Minimum Weight: 26 oz./sq. yd. (880 g/sq. m).
2. Tensile Strength: 480 lbf/inch (84 N/mm) in the warp and 360 lbf/inch (63 N/mm) in the

filling.
3. Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C).

2.9 DUCT ACCESSORY HARDWARE

A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap
and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to
suit duct-insulation thickness.

B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline
and grease.

2.10 MATERIALS

A. Galvanized Sheet Steel: Comply with ASTM A653/A653M.

1. Galvanized Coating Designation: G60 (Z180).
2. Exposed-Surface Finish: Mill phosphatized.

B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on
galvanized sheet metal ducts; compatible materials for aluminum and stainless steel ducts.

C. Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900
mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm).
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Install duct accessories in accordance with applicable details in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116 for
fibrous-glass ducts.

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in
galvanized-steel and fibrous-glass ducts, stainless steel accessories in stainless steel ducts, and
aluminum accessories in aluminum ducts.

C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust
fan unless otherwise indicated.

D. Where multiple damper sections are necessary to achieve required dimensions, provide
reinforcement to fully support damper assembly when fully closed at full system design static
pressure.

E. Install volume dampers at points on supply, return, and exhaust systems where branches extend
from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with
hat channels of same depth as liner, and terminate liner with nosing at hat channel.

1. Install steel volume dampers in steel ducts.

F. Set dampers to fully open position before testing, adjusting, and balancing.

G. Install test holes at fan inlets and outlets and elsewhere as indicated and as needed for testing
and balancing.

H. Install fire dampers in accordance with UL listing.

I. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining
accessories and equipment at the following locations:

1. On both sides of duct coils.
2. Upstream from duct filters.
3. At outdoor-air intakes and mixed-air plenums.
4. At drain pans and seals.
5. Downstream from manual volume dampers, control dampers, backdraft dampers, and

equipment.
6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.

Access doors for access to fire or smoke dampers having fusible links shall be pressure
relief access doors and shall be outward operation for access doors installed upstream
from dampers and inward operation for access doors installed downstream from dampers.

7. At each change in direction and at maximum 50-ft. (15-m) spacing.
8. Upstream from turning vanes.
9. Control devices requiring inspection.
10. Elsewhere as indicated.
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J. Install access doors with swing against duct static pressure.

K. Access Door Sizes:

1. One-Hand or Inspection Access: 8 by 5 inches (200 by 125 mm).
2. Two-Hand Access: 12 by 6 inches (300 by 150 mm).
3. Head and Hand Access: 18 by 10 inches (460 by 250 mm).

L. Install flexible connectors to connect ducts to equipment.

M. Install duct test holes where required for testing and balancing purposes.

3.2 FIELD QUALITY CONTROL

A. Tests and Inspections:

1. Operate dampers to verify full range of movement.
2. Inspect locations of access doors, and verify that size and location of access doors are

adequate to perform required operation.
3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of

movement and that proper heat-response device is installed.
4. Inspect turning vanes for proper and secure installation, and verify that vanes do not

move or rattle.
5. Operate remote damper operators to verify full range of movement of operator and

damper.

END OF SECTION 233300
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SECTION 233346 - FLEXIBLE DUCTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Insulated flexible ducts.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 ASSEMBLY DESCRIPTION

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods unless otherwise
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains,
discolorations, and other imperfections.

C. Comply with the Air Diffusion Council's "ADC Flexible Air Duct Test Code FD 72-R1."

D. Comply with ASTM E96/E96M, "Test Methods for Water Vapor Transmission of Materials."

2.2 INSULATED FLEXIBLE DUCTS

A. Insulated, Flexible Duct: UL 181, Class 1, two-ply vinyl film supported by helically wound,
spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.

1. Pressure Rating: 10-inch wg (2500 Pa) positive and 1.0-inch wg (250 Pa) negative.
2. Maximum Air Velocity: 4000 fpm (20 m/s).
3. Temperature Range: Minus 10 to plus 160 deg F (Minus 23 to plus 71 deg C).
4. Insulation R-Value: R6
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Install flexible ducts according to applicable details in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct
Construction Standards," for fibrous-glass ducts.

B. Install in indoor applications only. Flexible ductwork should not be exposed to UV lighting.

C. Connect terminal units to supply ducts directly or with maximum 72 inches of flexible duct. Do
not use flexible ducts to change directions.

D. Connect flexible ducts to metal ducts with liquid adhesive plus tape bands.

E. Install duct test holes where required for testing and balancing purposes.

F. Installation:

1. Install ducts fully extended.
2. Do not bend ducts across sharp corners.
3. Bends of flexible ducting shall not exceed a minimum of one duct diameter.
4. Avoid contact with metal fixtures, water lines, pipes, or conduits.
5. Install flexible ducts in a direct line, without sags, twists, or turns.

G. Supporting Flexible Ducts:

1. Suspend flexible ducts with bands 1-1/2 inches (38 mm) wide or wider and spaced a
maximum of 48 inches (1200 mm) apart. Maximum centerline sag between supports shall
not exceed 1/2 inch (13 mm) per 12 inches (300 mm).

2. Install extra supports at bends placed approximately one duct diameter from center line of
the bend.

3. Ducts may rest on ceiling joists or truss supports. Spacing between supports shall not
exceed the maximum spacing per manufacturer's written installation instructions.

4. Vertically installed ducts shall be stabilized by support straps at a maximum of 72 inches
(1800 mm) o.c.

END OF SECTION 233346
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SECTION 233416 - CENTRIFUGAL HVAC FANS

GENERAL

1.1 SUMMARY

A. Section Includes:
1. Square in-line centrifugal fans.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings:

1. Include plans, elevations, sections, and attachment details.
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required

clearances, method of field assembly, components, and location and size of each field
connection.

3. Vibration Isolation Base Details: Detail fabrication, including anchorages and
attachments to structure and to supported equipment. Include adjustable motor bases,
rails, and frames for equipment mounting.

1.3 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of unit
components.

C. ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems
and Equipment" and Section 7 - "Construction and Startup."

D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 -
"Heating, Ventilating, and Air-Conditioning."
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2.2 SQUARE IN-LINE CENTRIFUGAL FANS

A. Description: Square in-line centrifugal fans.

B. Housing:

1. Housing Material: Galvanized steel.
2. Housing Construction: Side panels shall be easily removable for service. Include inlet

and outlet flanges, and support bracket adaptable to floor, side wall, or ceiling mounting.

C. Direct-Drive Units: Motor mounted in airstream, factory wired to disconnect switch located on
outside of fan housing.

D. Impeller: Polypropylene centrifugal wheel.

E. Accessories: See Schedule on Plans

2.3 SOURCE QUALITY CONTROL

A. AMCA Certification for Fan Sound Performance Rating: Test, rate, and label in accordance
with AMCA 311.

B. AMCA Certification for Fan Energy Index (FEI): Test, rate, and label in accordance with
AMCA 211.

C. Operating Limits: Classify fans in accordance with AMCA 99, Section 14.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Install centrifugal fans level and plumb.

B. Disassemble and reassemble units, as required for moving to the final location, according to
manufacturer's written instructions.

C. Lift and support units with manufacturer's designated lifting or supporting points.

D. Equipment Mounting:
1. Support duct-mounted and other hanging centrifugal fans directly from the building

structure, using suitable hanging systems as specified in Section 230529 "Hangers and
Supports for HVAC Piping and Equipment."

2. Comply with requirements for vibration isolation devices specified in Section 230548.13
"Vibration Controls for HVAC."

E. Install units with clearances for service and maintenance.

F. Label fans according to requirements specified in Section 230553 "Identification for HVAC
Piping and Equipment."
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3.2 DUCTWORK AND PIPING CONNECTIONS

A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct
connections with flexible connectors. Flexible connectors are specified in Section 233300 "Air
Duct Accessories."

B. Install ducts adjacent to fans to allow service and maintenance.

3.3 ELECTRICAL CONNECTIONS

A. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

C. Install electrical devices furnished by manufacturer, but not factory mounted, according to
NFPA 70 and NECA 1.

D. Install nameplate for each electrical connection, indicating electrical equipment designation and
circuit number feeding connection.
1. Nameplate shall be laminated acrylic or melamine plastic signs with a black background

and engraved white letters at least 1/2 inch (13 mm) high.

3.4 CONTROL CONNECTIONS

A. Install control and electrical power wiring to field-mounted control devices.

B. Connect control wiring according to Section 260523 "Control-Voltage Electrical Power
Cables."

3.5 STARTUP SERVICE:

A. Perform startup service.

1. Complete installation and startup checks in accordance with manufacturer's written
instructions.

2. Verify that shipping, blocking, and bracing are removed.
3. Verify that unit is secure on mountings and supporting devices and that connections to

ducts and electrical components are complete. Verify that proper thermal-overload
protection is installed in motors, starters, and disconnect switches.

4. Verify that cleaning and adjusting are complete.
5. For direct-drive fans, verify proper motor rotation direction and verify fan wheel free

rotation and smooth bearing operation.
6. Adjust damper linkages for proper damper operation.
7. Verify lubrication for bearings and other moving parts.
8. Verify that manual and automatic volume control and fire and smoke dampers in

connected ductwork systems are in fully open position.
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9. Energize motor and confirm proper motor rotation and unit operation, adjust fan to
indicated rpm, and measure and record motor voltage and amperage.

10. Shut unit down and reconnect automatic temperature-control operators.
11. Remove and replace malfunctioning units and retest as specified above.

3.6 ADJUSTING

A. Adjust damper linkages for proper damper operation.

B. Lubricate bearings.

C. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

3.7 CLEANING

A. After completing system installation and testing, adjusting, and balancing and after completing
startup service, clean fans internally to remove foreign material and construction dirt and dust.

3.8 DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain centrifugal fans.

END OF SECTION 233416
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SECTION 236200 - PACKAGED COMPRESSOR AND CONDENSER UNITS

1.1 SUMMARY

A. Section Includes:
1. Compressor and condenser units, air cooled, 6 to 120 tons (21 to 422 kW).

1.2 ACTION SUBMITTALS

A. Product Data: For each compressor and condenser unit.

1.3 INFORMATIONAL SUBMITTALS

A. Startup service reports.

B. Field quality-control reports.

C. Warranty.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.5 COORDINATION

A. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items
are specified in Section 077200 "Roof Accessories."

B. Coordinate location of piping and electrical rough-ins.

1.6 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of compressor and
condenser units that fail in materials or workmanship within specified warranty period.

1. Warranty Period: Eighteen (18) months from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fabricate and label refrigeration system in accordance with ASHRAE 15 and ASHRAE 34.
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B. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6,
"Heating, Ventilating, and Air-Conditioning."

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

2.2 MANUFACTURERS

A. Trane

B. York

C. Carrier

2.3 COMPRESSOR AND CONDENSER UNITS, AIR COOLED, 6 TO 120 TONS (21 TO 422
kW)

A. Description: Factory assembled and tested, air cooled; consisting of casing, compressors,
condenser coils, condenser fans and motors, and unit controls.

B. Compressor:

1. Hermetic scroll compressor designed for service with crankcase sight glass, crankcase
heater, and backseating service access valves on suction and discharge ports.

C. Refrigerant: R-410A.

D. Condenser Coil: Seamless copper-tube, aluminum-fin coil, including subcooling circuit and
backseating liquid-line service access valve.

1. Factory pressure test coils, then dehydrate by drawing a vacuum and fill with a holding
charge of nitrogen or refrigerant.

E. Condenser Fans: Propeller-type vertical discharge; either directly or belt driven. Include the
following:

1. Permanently lubricated, ball-bearing, totally enclosed, air-over motors.
2. Separate motor for each fan.
3. Dynamically and statically balanced fan assemblies.

F. Operating and safety controls include the following:

1. High-pressure cutout switches.
2. Low-pressure cutout switches.
3. Compressor internal overload protection.
4. Discharge temperature limit
5. Magnetic contactors for compressor and condenser fan motors.
6. Timer to prevent excessive compressor cycling.
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G. Accessories:

1. Electronic programmable thermostat to control compressor and condenser unit and its
associated evaporator fan.

2. Low-Ambient Controller:

a. Provided to permit operation down to 0 deg F (minus 18 deg C).

3. Gauge Panel: Package with refrigerant circuit suction and discharge gauges.
4. Part-winding-start timing relay, circuit breakers, and contactors.
5. Reversing valve.
6. Non-fused disconnect switch, factory mounted and wired, for single external electrical

power connection. See Section 262816 "Enclosed Switches and Circuit Breakers."
7. Vibration isolation mounts.

H. Unit Casings: Designed for outdoor installation with weather protection for components and
controls and with removable panels for required access to compressors, controls, condenser
fans, motors, and drives. Additional features include the following:

1. Steel, galvanized or zinc coated, for exposed casing surfaces; treated and finished with
manufacturer's standard paint coating.

a. Corrosion Resistance: 500-hour salt spray test, in accordance with ASTM B117.

2. Perimeter base rail with forklift slots and lifting holes to facilitate rigging.
3. Gasketed control panel door.

I. Capacities and Characteristics: See Schedule on Sheet M-400

2.4 MOTORS

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and
efficiency requirements for motors

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load
will not require motor to operate in service factor range above 1.0.

2.5 SOURCE QUALITY CONTROL

A. Performance Ratings: Certify capacity performance ratings of compressor and condenser units
in accordance with AHRI 340/360.

B. Sound-Power Level Ratings: Factory test sound-power-level ratings in accordance with
AHRI 270.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of
compressor and condenser units.

B. Examine roughing-in for refrigerant piping systems to verify actual locations of piping
connections before equipment installation.

C. Examine walls, floors, and roofs for suitable conditions where compressor and condenser units
will be installed.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install units level and plumb, firmly anchored in locations indicated.

B. Install roof-mounting units on equipment supports specified in Section 077200 "Roof
Accessories."

C. Maintain manufacturer's recommended clearances for service and maintenance.

D. Loose Components: Install piping specialties, electrical components, devices, and accessories
that are not factory mounted.

3.3 PIPING CONNECTIONS

A. Where installing piping adjacent to equipment, allow space for service and maintenance.

B. Connect refrigerant piping to air-cooled compressor and condenser units; maintain required
access to unit. Install furnished field-mounted accessories. Refrigerant piping and specialties are
specified in Section 232300 "Refrigerant Piping."

3.4 ELECTRICAL CONNECTIONS

A. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors
and Cables."

B. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical
Systems."

C. Install electrical devices furnished by manufacturer, but not factory mounted, in accordance
with NFPA 70 and NECA 1.
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D. Install nameplate for each electrical connection, indicating electrical equipment designation and
circuit number feeding connection.
1. Nameplate shall be laminated acrylic or melamine plastic signs with a black background

and engraved white letters at least 1/2 inch (13 mm) high.

3.5 CONTROL CONNECTIONS

A. Install control and electrical power wiring to field-mounted control devices.

B. Connect control wiring in accordance with Section 260523 "Control-Voltage Electrical Power
Cables."

3.6 STARTUP SERVICE

A. Perform startup service.

1. Complete installation and startup checks in accordance with manufacturer's written
instructions and perform the following:

a. Inspect for physical damage to unit casing.
b. Verify that access doors move freely and are weathertight.
c. Clean units and inspect for construction debris.
d. Verify that all bolts and screws are tight.
e. Adjust vibration isolation and flexible connections.
f. Verify that controls are connected and operational.

B. Start unit in accordance with manufacturer's written instructions and complete manufacturer's
startup checklist.

C. Measure and record airflow and air temperature rise over coils.

D. Verify operation of condenser capacity control device.

E. Verify that vibration isolation and flexible connections prevent vibration transmission to
structure.

3.7 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Perform each visual and mechanical inspection and electrical test. Certify compliance
with test parameters.

2. Leak Test: After installation, charge system with refrigerant and oil and test for leaks.
Repair leaks, replace lost refrigerant and oil, and retest until no leaks exist.

3. Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor operation and unit operation, product capability, and compliance with
requirements.

4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
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5. Verify manufacturer's required airflow over coils.

B. Verify that vibration isolation and flexible connections prevent vibration transmission to
structure.

C. Compressor and condenser units will be considered defective if they do not pass tests and
inspections.

D. Prepare test and inspection reports.

3.8 DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain compressor and
condenser units.

END OF SECTION 236200
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SECTION 237313.13 - INDOOR, BASIC AIR-HANDLING UNITS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes factory-assembled, indoor air-handling units with limited features, including
the following components and accessories:

1. Casings.
2. Fans, drives, and motors.
3. Coils.
4. Air filtration.
5. Dampers.

1.2 ACTION SUBMITTALS

A. Product Data: For each air-handling unit.

B. Shop Drawings: For each type and configuration of indoor, basic, air-handling unit.

1. Include plans, elevations, sections, and attachment details.
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required

clearances, method of field assembly, components, and location and size of each field
connection.

3. Detail fabrication and assembly of indoor, basic air-handling units, as well as procedures
and diagrams.

4. Include diagrams for power, signal, and control wiring.

1.3 INFORMATIONAL SUBMITTALS

A. Startup service reports.

B. Field quality-control reports.

C. Sample Warranty: For manufacturer's warranty.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For air-handling units to include in emergency, operation, and
maintenance manuals.
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1.5 WARRANTY

A. Warranty: Manufacturer agrees to repair or replace components of indoor, basic, air-handling
units that fail in materials or workmanship within specified warranty period.

1. Warranty Period: Manufacturer's standard, but not less than eighteen (18) months from
date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of air-
handling units and components.

C. ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems
and Equipment" and Section 7 - "Construction and Startup."

D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 -
"Heating, Ventilating, and Air-Conditioning."

2.2 CAPACITIES AND CHARACTERISTICS

A. Equivalent to unit specified in Schedule on Sheet M-400

2.3 MANUFACTURERS

A. Trane

B. York

C. Carrier

2.4 MATERIALS

A. Galvanized Steel: ASTM A653/A653M.

2.5 SOURCE QUALITY CONTROL

A. AHRI 430 Certification: Test, rate, and label air-handling units and their components in
accordance with AHRI 430.

B. Rating Certification: Test, rate, and label in accordance with AHRI 260 or AMCA 311.
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C. Fan Energy Index (FEI): Test in accordance with AMCA 210 and rate in accordance with
AMCA 99, AMCA 207, and AMCA 208.

D. Fan Operating Limits: Classify fans in accordance with AMCA 99, Section 14.

E. Refrigerant Coils: Factory tested to minimum 450-psig (3105-kPa) internal pressure, and to
minimum 300-psig (2070-kPa) internal pressure while underwater, according to AHRI 410 and
ASHRAE 33.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Examine roughing-in for steam, hydronic, and condensate drainage piping systems and
electrical services to verify actual locations of connections before installation.

B. Equipment Mounting:
1. Comply with requirements for vibration isolation devices specified in Section 230548.13

"Vibration Controls for HVAC."

C. Suspended Units: Suspend units from structural-steel support frame using threaded steel rods
and spring hangers. Coordinate sizes and locations of structural-steel support members with
actual equipment provided.

D. Arrange installation of units to provide access space around air-handling units for service and
maintenance.

E. Do not operate fan system until filters (temporary or permanent) are in place. Replace
temporary filters used during construction and testing with new, clean filters.

F. Connect duct to air-handling units with flexible connections. Comply with requirements in
Section 233300 "Air Duct Accessories."

3.2 PIPING CONNECTIONS

A. Piping installation requirements are specified in other Sections. Drawings indicate general
arrangement of piping, fittings, and specialties.

B. Where installing piping adjacent to air-handling unit, allow for service and maintenance.

C. Connect piping to air-handling units mounted on vibration isolators with flexible connectors.

D. Connect condensate drain pans using pipe size shown on plans, ASTM B88, Type M
(ASTM B88M, Type C) copper tubing. Extend to nearest equipment or floor drain. Construct
deep trap at connection to drain pan and install cleanouts at changes in direction.

E. Refrigerant Piping: Comply with applicable requirements in Section 232300 "Refrigerant
Piping." Install shutoff valve and union or flange at each supply and return connection.
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3.3 ELECTRICAL CONNECTIONS

A. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

C. Install electrical devices furnished by manufacturer, but not factory mounted, according to
NFPA 70 and NECA 1.

D. Install nameplate for each electrical connection, indicating electrical equipment designation and
circuit number feeding connection.
1. Nameplate shall be laminated acrylic or melamine plastic signs with a black background

and engraved white letters at least 1/2 inch (13 mm) high.

3.4 CONTROL CONNECTIONS

A. Install control and electrical power wiring to field-mounted control devices.

B. Connect control wiring according to Section 260523 "Control-Voltage Electrical Power
Cables."

3.5 STARTUP SERVICE

A. Perform startup service.

1. Complete installation and startup checks according to manufacturer's written instructions.
2. Verify that shipping, blocking, and bracing are removed.
3. Verify that unit is secure on mountings and supporting devices and that connections to

piping, ducts, and electrical systems are complete. Verify that proper thermal-overload
protection is installed in motors, controllers, and switches.

4. Verify proper motor rotation direction, free fan wheel rotation, and smooth bearing
operations. Reconnect fan drive system, align belts, and install belt guards.

5. Verify that bearings, pulleys, belts, and other moving parts are lubricated with factory-
recommended lubricants.

6. Verify that outdoor- and return-air mixing dampers open and close, and maintain
minimum outdoor-air setting.

7. Comb coil fins for parallel orientation.
8. Verify that proper thermal-overload protection is installed for electric coils.
9. Install new, clean filters.
10. Verify that manual and automatic volume control and fire and smoke dampers in

connected duct systems are in fully open position.

B. Starting procedures for air-handling units include the following:

1. Energize motor; verify proper operation of motor, drive system, and fan wheel. Adjust
fan to indicated rpm. Replace fan and motor pulleys as required to achieve design
conditions.
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2. Measure and record motor electrical values for voltage and amperage.
3. Manually operate dampers from fully closed to fully open position and record fan

performance.

3.6 ADJUSTING

A. Adjust damper linkages for proper damper operation.

B. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC"
for air-handling system testing, adjusting, and balancing.

C. Occupancy Adjustments: When requested within 12 months from date of Substantial
Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.
Provide up to two visits to Project during other-than-normal occupancy hours for this purpose.

3.7 CLEANING

A. After completing system installation and testing, adjusting, and balancing of air-handling unit
and air-distribution systems, and after completing startup service, clean air-handling units
internally to remove foreign material and construction dirt and dust. Clean fan wheels, cabinets,
dampers, coils, and filter housings, and install new, clean filters.

3.8 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Leak Test: After installation, fill water and steam coils with water, and test coils and
connections for leaks.

2. Charge refrigerant coils with refrigerant and test for leaks.
3. Fan Operational Test: After electrical circuitry has been energized, start units to confirm

proper motor rotation and unit operation.
4. Air-handling unit and components will be considered defective if unit or components do

not pass tests and inspections.
5. Prepare test and inspection reports.

3.9 DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain air-handling units.

END OF SECTION 237313.13
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SECTION 260501 - CONSTRUCTION ADMINISTRATION FOR ELECTRICAL WORK

PART 1 - GENERAL

1.1 GENERAL

A. This Section contains requirements for Construction Administration of Electrical work.
These requirements are in addition to any requirements listed elsewhere in the Contract
Documents.  Where conflicts exist between this section and other sections, the more stringent
requirement shall apply

1.2 REQUESTS FOR INFORMATION

A. Requests For Information (RFI) are questions posed by the Contractor intended to resolve
vagueness and conflicts during construction.

B. To submit a RFI, the Contractor must fill out the Request For Information form found in
Appendix A of this specification section.  Only RFI written on this enclosed form will be
acknowledged.

C. Prior to submitting a RFI, the Contractor must thoroughly review the Construction
Documents and Specifications and forward the RFI only if the issue in question cannot be
resolved.  The RFI form should not be used for a clearly noted item or standard construction
method which should be known by the Contractor.

1.3 SCHEDULE OF VALUES

1.4 EQUIPMENT MANUFACTURER LIST

A. Within ten (10) business days of the contract award date, the Contractor shall submit a list of
equipment manufacturers, for the engineer's review and approval, that he intends to use on
this project.

1.5 SUBSTITUTIONS

A. Substitutions for specified equipment must include a detailed comparison checklist
identifying all pertinent similarities and differences between the two items.  Substituted items
without a comparison checklist will not be considered.

1. Where substituted items affect other trades, this Contractor is responsible for adjusting
the installation as required to accommodate the substitution.  This includes, but is not
limited to, changes in Architectural, Structural, Mechanical, Electrical, Plumbing and
Fire Protection Systems.  This Contractor will pay for all associated costs.
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B. Incomplete submittals will be returned rejected.

1.6 SERVICE INTERRUPTION SCHEDULE

A. Within ten (10) business days of the contract award date, the Contractor shall submit a
Schedule of Shutdowns of equipment and/or systems for Owner and Engineer review.

B. The Contractor shall notify the Owner and Engineer in writing at least five (5) business days
prior to each equipment and/or system shutdown.

PART 2 - PRODUCTS - Not Used.

PART 3 - EXECUTION - Not Used.

END OF SECTION 16001
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Appendix A

Construction Administration Forms
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REQUEST FOR INFORMATION RFI ID  (by Arch/Engr) ___________

Project ID:  21015.00.07 Project Name:  Oaklyn Senior Citizens Center Project Location:  Oaklyn, NJ

Requestor's Information

Name  _______________________________________________ Phone#  _________________________

Firm Name  ___________________________________________ Date of Request  __________________

Proposed Reviewer's Name (optional)  ________________________________________________________

Certification by Requestor

I certify that I have thoroughly reviewed the Documents and am unable to reconcile this issue. I acknowledge
that if the issue is easily reconcilable by reviewing the Documents or is asking direction on standard
construction methods that should be known by the Contractor, the Professionals can backcharge the
Requestor for the effort involved in the review and response.

X_________________________________________  date ___________

RFI Classification

Related RFI ID's  ___________             Urgency  (typical response within 5 business days)  __________ days

If urgency requires a fast turnaround, state why faster than normal response is needed:

Which Disciplines are involved with this RFI?  __________________________________________________

Which Drawing ID's & which Specification Sections are involved?  _________________________________

Request

Request Title (30 characters or less, used as an abbreviated title in RFI Log)

Request Description:

Possible Solutions:

Engineer's Response:

c See Attached Sketch c See Attached Description c See Comments Above
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Copper building wire rated 600 V or less.
2. Metal-clad cable, Type MC, rated 600 V or less.
3. Fire-alarm wire and cable.
4. Connectors, splices, and terminations rated 600 V and less.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Product Schedule: Indicate type, use, location, and termination locations.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

PART 2 - PRODUCTS

2.1 COPPER BUILDING WIRE

A. Description: Flexible, insulated, drawn copper current-carrying conductor with an overall
insulation layer or jacket, or both, rated 600 V or less.

B. Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.

2. Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."

C. Conductors: Copper, complying with ASTM B8 or ASTM B496 for stranded conductors.

D. Conductor Insulation:

1. Type NM: Comply with UL 83 and UL 719.
2. Type THHN and Type THWN-2: Comply with UL 83.
3. Type XHHW-2: Comply with UL 44.
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2.2 METAL-CLAD CABLE, TYPE MC

A. Description: A factory assembly of one or more current-carrying insulated conductors in an
overall metallic sheath.

B. Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.

2. Comply with UL 1569.
3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's

"Wire and Cable Marking and Application Guide."

C. Circuits:

1. Single circuit.

D. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8
for stranded conductors.

E. Ground Conductor: Insulated.

F. Conductor Insulation:

1. Type TFN/THHN/THWN-2: Comply with UL 83.
2. Type XHHW-2: Comply with UL 44.

G. Armor: Steel or Aluminum, interlocked.

H. Jacket: PVC applied over armor.

2.3 FIRE-ALARM WIRE AND CABLE

A. General Wire and Cable Requirements: NRTL listed and labeled as complying with NFPA 70,
Article 760.

B. Signaling Line Circuits: Twisted, shielded pair, not less than No. 16 AWG

1. Circuit Integrity Cable: Twisted shielded pair, NFPA 70, Article 760, Classification CI,
for power-limited fire-alarm signal service Type FPL. NRTL listed and labeled as
complying with UL 1424 and UL 2196 for a two-hour rating.

C. Non-Power-Limited Circuits: Solid-copper conductors with 600 V rated, 75 deg C, color-coded
insulation, and complying with requirements in UL 2196 for a two-hour rating.

1. Low-Voltage Circuits: No. 16 AWG, minimum, in pathway.
2. Line-Voltage Circuits: No. 12 AWG, minimum, in pathway.
3. Multiconductor Armored Cable: NFPA 70, Type MC, copper conductors,

Type TFN/THHN conductor insulation, copper drain wire, copper armor with outer
jacket with red identifier stripe, NTRL listed for fire-alarm and cable tray installation,
plenum rated.
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2.4 CONNECTORS AND SPLICES

A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material,
type, and class for application and service indicated; listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and use.

B. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set
screws, designed to connect conductors specified in this Section.

C. Lugs: One piece, seamless, designed to terminate conductors specified in this Section.

1. Material: Copper
2. Type: One hole with standard barrels.
3. Termination: Compression.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A. Feeders:

1. Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

B. Branch Circuits:

1. Copper, Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

C. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller.

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

A. Exposed Feeders: Type THHN/THWN-2, single conductors in raceway

B. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single
conductors in raceway.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

B. Complete raceway installation between conductor and cable termination points according to
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and
cables.

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.
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D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and
follow surface contours where possible.

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

3.4 INSTALLATION OF FIRE-ALARM WIRE AND CABLE

A. Comply with NFPA 72.

B. Wiring Method: Install wiring in metal pathway according to Section 280528 "Pathways for
Electronic Safety and Security."

1. Install plenum cable in environmental airspaces, including plenum ceilings.
2. Fire-alarm circuits and equipment control wiring associated with fire-alarm system must

be installed in a dedicated pathway system.

a. Cables and pathways used for fire-alarm circuits, and equipment control wiring
associated with fire-alarm system, may not contain any other wire or cable.

3. Fire-Rated Cables: Use of two-hour, fire-rated fire-alarm cables, NFPA 70, Types MI and
CI, is permitted.

4. Signaling Line Circuits: Power-limited fire-alarm cables may be installed in the same
cable or pathway as signaling line circuits.

C. Wiring within Enclosures: Separate power-limited and non-power-limited conductors as
recommended by manufacturer. Install conductors parallel with or at right angles to sides and
back of the enclosure. Bundle, lace, and train conductors to terminal points with no excess.
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with
fire-alarm system to terminal blocks. Mark each terminal according to system's wiring
diagrams. Make all connections with approved crimp-on terminal spade lugs, pressure-type
terminal blocks, or plug connectors.

D. Cable Taps: Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or
equipment enclosures where circuit connections are made.

E. Color-Coding: Color-code fire-alarm conductors differently from the normal building power
wiring. Use one color-code for alarm circuit wiring and another for supervisory circuits. Color-
code audible alarm-indicating circuits differently from alarm-initiating circuits. Use different
colors for visible alarm-indicating devices. Paint fire-alarm system junction boxes and covers
red.

F. Wiring to Remote Alarm Transmitting Device: 1 inch (25 mm) conduit between the fire-alarm
control panel and the transmitter. Install number of conductors and electrical supervision for
connecting wiring as needed to suit monitoring function.
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3.5 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.

B. Make splices, terminations, and taps that are compatible with conductor material and that
possess equivalent or better mechanical strength and insulation ratings than unspliced
conductors.

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack.

3.6 IDENTIFICATION

A. Identify and color-code conductors and cables according to Section 260553 "Identification for
Electrical Systems."

B. Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.

3.7 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."

3.8 FIRESTOPPING

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly according to Section 078413 "Penetration
Firestopping."

END OF SECTION 260519
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes grounding and bonding systems and equipment.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Plans showing dimensioned as-built locations of grounding features
specified in "Field Quality Control" Article.

B. Field quality-control reports.

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

B. Comply with UL 467 for grounding and bonding materials and equipment.

2.2 CONDUCTORS

A. Insulated Conductors: Copper or tinned-copper wire or cable insulated for 600 V unless
otherwise required by applicable Code or authorities having jurisdiction.

B. Bare Copper Conductors:

1. Solid Conductors: ASTM B3.
2. Stranded Conductors: ASTM B8.
3. Tinned Conductors: ASTM B33.
4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in

diameter.
5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
6. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-

5/8 inch (41 mm) wide and 1/16 inch (1.6 mm) thick.
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7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper
ferrules; 1-5/8 inch (41 mm) wide and 1/16 inch (1.6 mm) thick.

2.3 CONNECTORS

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in
which used and for specific types, sizes, and combinations of conductors and other items
connected.

B. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for
materials being joined and installation conditions.

C. Compression-Type Bus-Bar Connectors: Copper or copper alloy, with two wire terminals.

D. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual,
tin-plated or silicon bronze bolts.

E. Cable-to-Cable Connectors: Compression type, copper or copper alloy.

F. Cable Tray Ground Clamp: Mechanical type, zinc-plated malleable iron.

G. Conduit Hubs: Mechanical type, terminal with threaded hub.

H. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt.

I. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set screw.

J. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head screw.

K. Straps: Solid copper, copper lugs. Rated for 600 A.

L. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial.

M. Water Pipe Clamps:

1. Mechanical type, two pieces with zinc-plated bolts.

a. Material: Die-cast zinc alloy.
b. Listed for direct burial.

2. U-bolt type with malleable-iron clamp and copper ground connector.

2.4 GROUNDING ELECTRODES

A. Ground Rods: Copper-clad steel 3/4 inch by 10 ft. (19 mm by 3 m).

B. Ground Plates: 1/4 inch (6 mm) thick, hot-dip galvanized.
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PART 3 - EXECUTION

3.1 APPLICATIONS

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for
No. 6 AWG and larger unless otherwise indicated.

B. Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2. Underground Connections: Welded connectors except at test wells and as otherwise

indicated.
3. Connections to Ground Rods at Test Wells: Bolted connectors.
4. Connections to Structural Steel: Welded connectors.

3.2 GROUNDING AT THE SERVICE

A. Equipment grounding conductors and grounding electrode conductors must be connected to the
ground bus. Install a main bonding jumper between the neutral and ground buses.

3.3 GROUNDING SEPARATELY DERIVED SYSTEMS

A. Generator: Install grounding electrode(s) at the generator location. The electrode must be
connected to the equipment grounding conductor and to the frame of the generator.

3.4 EQUIPMENT GROUNDING

A. Install insulated equipment grounding conductors with the following items, in addition to those
required by NFPA 70:

1. Feeders and branch circuits.
2. Lighting circuits.
3. Receptacle circuits.
4. Single-phase motor and appliance branch circuits.
5. Three-phase motor and appliance branch circuits.
6. Flexible raceway runs.
7. Armored and metal-clad cable runs.

B. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted
electrical devices operating at 120 V and more, including heaters, dampers, and other duct
electrical equipment. Bond conductor to each unit and to air duct and connected metallic piping.

C. Water Heater: Install a separate insulated equipment grounding conductor to each electric water
heater. Bond conductor to heater units, piping, connected equipment, and components.
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3.5 INSTALLATION

A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise
indicated or required by Code. Avoid obstructing access or placing conductors where they may
be subjected to strain, impact, or damage.

B. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and
UL 96 when interconnecting with lightning protection system. Bond electrical power system
ground directly to lightning protection system grounding conductor at closest point to electrical
service grounding electrode. Use bonding conductor sized same as system grounding electrode
conductor, and install in conduit.

C. Ground Rods: Drive rods until tops are 2 inch (50 mm) below finished floor or final grade
unless otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as
otherwise indicated. Make connections without exposing steel or damaging coating if
any.

D. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance
except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate
any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install
bonding so vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection
is required, use a bolted clamp.

E. Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit,
from building's main service equipment, or grounding bus, to main metal water service
entrances to building. Connect grounding conductors to main metal water service pipes;
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one of
the lug bolts of the flange. Where a dielectric main water fitting is installed, connect
grounding conductor on street side of fitting. Bond metal grounding conductor conduit or
sleeve to conductor at each end.

3.6 FIELD QUALITY CONTROL

A. Tests and Inspections:

1. After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted,
electrical connections with a calibrated torque wrench according to manufacturer's
written instructions.
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3. Test completed grounding system at each location where a maximum ground-resistance
level is specified, at service disconnect enclosure grounding terminal. Make tests at
ground rods before any conductors are connected.

a. Measure ground resistance no fewer than two full days after last trace of
precipitation and without soil being moistened by any means other than natural
drainage or seepage and without chemical treatment or other artificial means of
reducing natural ground resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

B. Grounding system will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

D. Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms.
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms.
3. Power Distribution Units or Panelboards Serving Electronic Equipment: 1 ohm.

E. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect
promptly and include recommendations to reduce ground resistance.

END OF SECTION 260526
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Steel slotted support systems.
2. Conduit and cable support devices.
3. Support for conductors in vertical conduit.
4. Mounting, anchoring, and attachment components, including powder-actuated fasteners,

mechanical expansion anchors, concrete inserts, clamps, through bolts, toggle bolts, and
hanger rods.

5. Fabricated metal equipment support assemblies.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For fabrication and installation details for electrical hangers and support
systems.

1. Hangers. Include product data for components.
2. Slotted support systems.

1.3 INFORMATIONAL SUBMITTALS

A. Welding certificates.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified structural professional engineer to design hanger and
support system.

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32 inch
(10 mm) diameter holes at a maximum of 8 inch (200 mm) on center in at least one surface.
1. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
2. Material for Channel, Fittings, and Accessories: Galvanized steel.
3. Channel Width: Selected for applicable load criteria.
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4. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-
4.

B. Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and associated
fittings, designed for types and sizes of raceway or cable to be supported.

C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded
body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in
riser conduits. Plugs must have number, size, and shape of conductor gripping pieces as
required to suit individual conductors or cables supported. Body must be made of malleable
iron.

D. Structural Steel for Fabricated Supports and Restraints: ASTM A36/A36M steel plates, shapes,
and bars; black and galvanized.

E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their
supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in
hardened portland cement concrete, with tension, shear, and pullout capacities
appropriate for supported loads and building materials where used.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS
Type 18 units and comply with MFMA-4 or MSS SP-58.

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for
attached structural element.

5. Through Bolts: Structural type, hex head, and high strength. Comply with
ASTM F3125/F3125M, Grade A325 (Grade A325M).

6. Toggle Bolts: All steel springhead type.
7. Hanger Rods: Threaded steel.

2.3 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions
of supported equipment.

B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes
and plates.

PART 3 - EXECUTION

3.1 SELECTION

A. Comply with the following standards for selection and installation of hangers and supports,
except where requirements on Drawings or in this Section are stricter:
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1. NECA NEIS 101

B. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.

C. Comply with requirements for raceways and boxes specified in Section 260533 "Raceway and
Boxes for Electrical Systems."

D. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for
EMT, IMC, and ERMC as scheduled in NECA NEIS 1, where its Table 1 lists maximum
spacings that are less than those stated in NFPA 70. Minimum rod size must be 1/4 inch (6 mm)
in diameter.

E. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted or other
support system, sized so capacity can be increased by at least 25 percent in future without
exceeding specified design load limits.

F. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2 inch (38 mm) and smaller raceways serving branch circuits and communication systems
above suspended ceilings, and for fastening raceways to trapeze supports.

3.2 INSTALLATION OF SUPPORTS

A. Comply with NECA NEIS 101 for installation requirements except as specified in this article.

B. Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination must be weight of supported
components plus 200 lb (90 kg).

C. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods
unless otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.
2. To New Concrete: Bolt to concrete inserts.
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor

fasteners on solid masonry units.
4. To Existing Concrete: Expansion anchor fasteners.
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock

washers and nuts may be used in existing standard-weight concrete 4 inch (100 mm)
thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs
less than 4 inch (100 mm) thick.

6. To Steel: Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with
MSS SP-69.

7. To Light Steel: Sheet metal screws.
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,

panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel racks attached to substrate.
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D. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for
reinforcing bars.

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS

A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-
fabricated metal supports.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor electrical materials and equipment.

C. Field Welding: Comply with AWS D1.1/D1.1M. Submit welding certificates.

END OF SECTION 260529
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Type EMT-S raceways and elbows.
2. Type ERMC-S raceways, elbows, couplings, and nipples.
3. Type FMC-S raceways.
4. Type IMC raceways.
5. Type LFMC raceways.
6. Type PVC raceways and fittings.
7. Fittings for conduit, tubing, and cable.
8. Threaded metal joint compound.
9. Solvent cements.
10. Surface metal raceways and fittings.
11. Wireways and auxiliary gutters.
12. Metallic outlet boxes, device boxes, rings, and covers.
13. Termination boxes.
14. Cabinets, cutout boxes, junction boxes, and pull boxes.
15. Cover plates for device boxes.
16. Hoods for outlet boxes.

B. Related Requirements:

1.2 ACTION SUBMITTALS

A. Product Data: For the following:

1. Wireways and auxiliary gutters.
2. Surface metal raceways.
3. Floor boxes.
4. Cabinets and cutout boxes.

PART 2 - PRODUCTS

2.1 TYPE EMT-S RACEWAYS AND ELBOWS

A. Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

2. General Characteristics: UL 797 and UL Category Control Number FJMX.

B. Steel Electrical Metal Tubing (EMT-S) and Elbows:
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1. Material: Steel.
2. Options:

a. Exterior Coating: Zinc.
b. Interior Coating: Zinc with organic top coating.
c. Minimum Trade Size: Metric designator 21 (trade size 3/4).
d. Colors: As indicated on Drawings.

2.2 TYPE ERMC-S RACEWAYS, ELBOWS, COUPLINGS, AND NIPPLES

A. Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

2. General Characteristics: UL 6 and UL Category Control Number DYIX.

B. Galvanized-Steel Electrical Rigid Metal Conduit (ERMC-S-G), Elbows, Couplings, and
Nipples:
1. Exterior Coating: Zinc.
2. Options:

a. Interior Coating: Zinc with organic top coating.
b. Minimum Trade Size: Metric designator 21 (trade size 3/4).
c. Colors: As indicated on Drawings.

2.3 TYPE FMC-S AND TYPE FMC-A RACEWAYS

A. Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

2. General Characteristics: UL 1 and UL Category Control Number DXUZ.

B. Steel Flexible Metal Conduit (FMC-S):
1. Material: Steel.
2. Options:

a. Minimum Trade Size: Metric designator 21 (trade size 3/4).
b. Colors: As indicated on Drawings.

2.4 TYPE IMC RACEWAYS

A. Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

2. General Characteristics: UL 1242 and UL Category Control Number DYBY.

B. Steel Electrical Intermediate Metal Conduit (IMC):
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1. Options:

a. Exterior Coating: Zinc.
b. Interior Coating: Zinc with organic top coating.
c. Minimum Trade Size: Metric designator 21 (trade size 3/4).
d. Colors: As indicated on Drawings.

2.5 TYPE LFMC RACEWAYS

A. Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

2. General Characteristics: UL 360 and UL Category Control Number DXHR.

B. Steel Liquidtight Flexible Metal Conduit (LFMC-S):
1. Material: Steel.
2. Options:

a. Minimum Trade Size: Metric designator 21 (trade size 3/4).
b. Colors: As indicated on Drawings.

2.6 TYPE PVC RACEWAYS AND FITTINGS

A. Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

2. General Characteristics: UL 651 and UL Category Control Number DZYR.

B. Schedule 40 Rigid PVC Conduit (PVC-40) and Fittings:
1. Dimensional Specifications: Schedule 40.
2. Options:

a. Minimum Trade Size: Metric designator 21 (trade size 3/4).
b. Markings: For use with maximum 90 deg C wire.

C. Schedule 80 Rigid PVC Conduit (PVC-80) and Fittings:
1. Dimensional Specifications: Schedule 80.
2. Options:

a. Minimum Trade Size: Metric designator 21 (trade size 3/4).
b. Markings: For use with maximum 90 deg C wire.

2.7 FITTINGS FOR CONDUIT, TUBING, AND CABLE

A. Performance Criteria:
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1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

B. Fittings for Type ERMC, Type IMC, and Type PVC Raceways:
1. General Characteristics: UL 514B and UL Category Control Number DWTT.
2. Options:

a. Material: Steel.
b. Expansion and Deflection Fittings: UL 651 with flexible external bonding jumper.

C. Fittings for Type EMT Raceways:
1. General Characteristics: UL 514B and UL Category Control Number FKAV.
2. Options:

a. Material: Steel.
b. Conduit Fittings for Hazardous (Classified) Locations: UL 1203.
c. Expansion and Deflection Fittings: UL 651 with flexible external bonding jumper.

D. Fittings for Type FMC Raceways:
1. General Characteristics: UL 514B and UL Category Control Number ILNR.

E. Fittings for Type LFMC Raceways:
1. General Characteristics: UL 514B and UL Category Control Number DXAS.

2.8 ELECTRICALLY CONDUCTIVE CORROSION-RESISTANT COMPOUNDS FOR
THREADED CONDUIT

A. Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

2. General Characteristics: UL 2419 and UL Category Control Number FOIZ.

2.9 SOLVENT CEMENTS

A. Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

2. General Characteristics: As recommended by conduit manufacturer in accordance with
UL 514B and UL Category Control Number DWTT.

B. Solvent Cements for Type PVC Raceways and Fittings:

2.10 SURFACE METAL RACEWAYS AND FITTINGS

A. Performance Criteria:
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1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

2. General Characteristics: UL 5 and UL Category Control Number RJBT.

B. Surface Metal Raceways and Fittings with Metal Covers:
1. Options:

a. Galvanized steel base with snap-on covers.
b. Manufacturer's standard enamel finish in color selected by Architect

2.11 WIREWAYS AND AUXILIARY GUTTERS

A. Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

2. General Characteristics: UL 870 and UL Category Control Number ZOYX.

B. Metal Wireways and Auxiliary Gutters:
1. Additional Characteristics:

a. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion
joints, adapters, hold-down straps, end caps, and other fittings to match and mate
with wireways as required for complete system.

b. Finish: Manufacturer's standard enamel finish.

2. Options:

a. Degree of Protection: Type 1, unless otherwise indicated.
b. Wireway Covers: Screw-cover type unless otherwise indicated.

2.12 METALLIC OUTLET BOXES, DEVICE BOXES, RINGS, AND COVERS

A. Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

2. General Characteristics: UL 514A and UL Category Control Number QCIT.

B. Metallic Outlet Boxes:

1. Description: Box having pryout openings, knockouts, threaded entries, or hubs in either
the sides of the back, or both, for entrance of conduit, conduit or cable fittings, or cables,
with provisions for mounting outlet box cover, but without provisions for mounting
wiring device directly to box.

2. Options:

a. Material: Sheet steel.
b. Sheet Metal Depth: Minimum 2 inch (50 mm).
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C. Metallic Conduit Bodies:

1. Description: Means for providing access to interior of conduit or tubing system through
one or more removable covers at junction or terminal point. In the United States, conduit
bodies are listed in accordance with outlet box requirements.

D. Metallic Device Boxes:

1. Description: Box with provisions for mounting wiring device directly to box.
2. Options:

a. Material: Sheet steel.
b. Sheet Metal Depth: Minimum 2 inch (50 mm).

E. Metallic Floor Boxes and Floor Box Covers:

1. Description: Box mounted in floor with floor box cover and other components to
complete floor box enclosure.

F. Metallic Recessed Access-Floor Boxes and Recessed Floor Box Covers:

1. Description: Floor box with provisions for mounting wiring devices below floor surface
and floor box cover with provisions for passage of cords to recessed wiring devices
mounted within floor box.

2.13 TERMINATION BOXES

A. Description: Enclosure for termination base consisting of lengths of bus bars, terminal strips, or
terminal blocks with provision for wire connectors to accommodate incoming or outgoing
conductors or both.

B. Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

2. General Characteristics: UL 1773 and UL Category Control Number XCKT.

C. Termination Boxes and Termination Bases for Installation on Line Side of Service Equipment:
1. Additional Characteristics: Listed and labeled for installation on line side of service

equipment.

D. Termination Boxes and Termination Bases for Installation on Load Side of Service Equipment:
1. Additional Characteristics: Listed and labeled for installation on load side of service

equipment.

2.14 CABINETS, CUTOUT BOXES, JUNCTION BOXES, AND PULL BOXES

A. Performance Criteria:
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1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

2. General Characteristics:

a. Non-Environmental Characteristics: UL 50.

B. Indoor Sheet Metal Cabinets:

1. Description: Enclosure provided with frame, mat, or trim in which swinging door or
doors are or can be hung.

2. Additional Characteristics: UL Category Control Number CYIV.
3. Options:

a. Degree of Protection: Type 1.

C. Indoor Sheet Metal Cutout Boxes:

1. Description: Enclosure that has swinging doors or covers secured directly to and
telescoping with walls of enclosure.

2. Additional Characteristics: UL Category Control Number CYIV.
3. Options:

a. Degree of Protection: Type 1.

D. Indoor Sheet Metal Junction and Pull Boxes:

1. Description: Box with a blank cover that serves the purpose of joining different runs of
raceway or cable.

2. Additional Characteristics: UL Category Control Number BGUZ.
3. Options:

a. Degree of Protection: Type 1.

E. Outdoor Sheet Metal Cabinets:

1. Description: Enclosure provided with frame, mat, or trim in which swinging door or
doors are or can be hung.

2. Additional Characteristics: UL Category Control Number CYIV.

3. Options:
a. Degree of Protection: Type 3R.

F. Outdoor Sheet Metal Cutout Boxes:

1. Description: Enclosure that has swinging doors or covers secured directly to and
telescoping with walls of enclosure.

2. Additional Characteristics: UL Category Control Number CYIV.

a. Options:
b. Degree of Protection: Type 3R.
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G. Outdoor Sheet Metal Junction and Pull Boxes:

1. Description: Box with a blank cover that serves the purpose of joining different runs of
raceway or cable.

2. Additional Characteristics: UL Category Control Number BGUZ.

a. Options:
b. Degree of Protection: Type 3R.

2.15 COVER PLATES FOR DEVICES BOXES

A. Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

2. General Characteristics:

a. Reference Standards: UL 514D and UL Category Control Numbers QCIT and
QCMZ.

b. Wallplate-Securing Screws: Metal with head color to match wallplate finish.

B. Metallic Cover Plates for Device Boxes:
1. Options:

a. Damp and Wet Locations: Listed, labeled, and marked for location and use.
Provide gaskets and accessories necessary for compliance with listing.

b. Wallplate Material: Galvanized steel.

2.16 HOODS FOR OUTLET BOXES

A. Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.

2. General Characteristics:

a. Reference Standards:

1) UL 514D and UL Category Control Numbers QCIT and QCMZ.
2) Receptacle, hood, cover plate, gaskets, and seals comply with UL 498

Supplement SA when mated with box or enclosure complying with
UL 514A, UL 514C, or UL 50E.

3. Mounts to box using fasteners different from wiring device.

B. Retractable or Reattachable Hoods for Outlet Boxes:
1. Options:

Coordinate color options in subparagraph below with manufacturers.
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a. Provides gray, weatherproof, "while-in-use" cover.

C. Extra-Duty, While-in-Use Hoods for Outlet Boxes:
1. Additional Characteristics: Marked "Extra-Duty" in accordance with UL 514D.
2. Options:

a. Provides clear weatherproof, "while-in-use" cover.
b. Manufacturer may combine nonmetallic device box with hood as extra-duty rated

assembly.

PART 3 - EXECUTION

3.1 SELECTION OF RACEWAYS

A. Unless more stringent requirements are specified in Contract Documents or manufacturers'
written instructions, comply with NFPA 70 for selection of raceways. Consult Architect for
resolution of conflicting requirements.

B. Outdoors:
1. Exposed and Subject to Physical Damage: ERMC.

a. Locations less than 2.5 m (8 ft) above finished floor.

2. Exposed and Not Subject to Physical Damage: PVC-80.
3. Concealed Aboveground: PVC-80.
4. Connection to Vibrating Equipment (Including Motor-Driven Equipment): LFMC.

C. Indoors:
1. Exposed and Subject to Severe Physical Damage: ERMC or IMC. Subject to severe

physical damage includes the following locations:
a. Mechanical rooms.

2. Exposed and Subject to Physical Damage: IMC. Subject to physical damage includes the
following locations:

a. Locations less than 2.5 m (8 ft) above finished floor.
b. Stub-ups to above suspended ceilings.

3. Exposed and Not Subject to Physical Damage: EMT.
4. Concealed in Ceilings and Interior Walls and Partitions: EMT.
5. Damp or Wet Locations: IMC.
6. Connection to Vibrating Equipment (Including Motor-Driven Equipment): FMC.

D. Raceway Fittings: Select fittings in accordance with NEMA FB 2.10 guidelines.

1. ERMC and IMC: Provide threaded type fittings unless otherwise indicated.
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3.2 SELECTION OF BOXES AND ENCLOSURES

A. Unless more stringent requirements are specified in Contract Documents or manufacturers'
written instructions, comply with NFPA 70 for selection of boxes and enclosures. Consult
Architect for resolution of conflicting requirements.

B. Degree of Protection:

1. Outdoors:

a. Type 3R unless otherwise indicated.

2. Indoors:

a. Type 1 unless otherwise indicated.

C. Exposed Boxes Installed Less Than 2.5 m (8 ft) Above Floor:

1. Provide cast-metal boxes.
2. Provide exposed cover. Flat covers with angled mounting slots or knockouts are

prohibited.

3.3 INSTALLATION OF RACEWAYS

A. Installation Standards:

1. Unless more stringent requirements are specified in Contract Documents or
manufacturers' written instructions, comply with NFPA 70 for installation of raceways.
Consult Architect for resolution of conflicting requirements.

2. Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies
and number of floors.

3. Comply with requirements in Section 260529 "Hangers and Supports for Electrical
Systems" for hangers and supports.

4. Comply with NECA NEIS 101 for installation of steel raceways.
5. Install raceways square to the enclosure and terminate at enclosures without hubs with

locknuts on both sides of enclosure wall. Install locknuts hand tight, plus one-quarter turn
more.

6. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of
boxes or cabinets. Install bushings on conduits up to metric designator 35 (trade size 1-
1/4) and insulated throat metal bushings on metric designator 41 (trade size 1-1/2) and
larger conduits terminated with locknuts.

7. Raceway Terminations at Locations Subject to Moisture or Vibration:

a. Provide insulating bushings to protect conductors, including conductors smaller
than No. 4 AWG.

B. General Requirements for Installation of Raceways:

1. Complete raceway installation before starting conductor installation.
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2. Provide stub-ups through floors with coupling threaded inside for plugs, set flush with
finished floor. Plug coupling until conduit is extended above floor to final destination or a
minimum of 2 ft (0.6 m) above finished floor.

3. Make bends in raceway using large-radius preformed ells except for parallel bends. Field
bending must be in accordance with NFPA 70 minimum radii requirements. Provide only
equipment specifically designed for material and size involved.

4. Conceal conduit within finished walls, ceilings, and floors unless otherwise indicated.
Install conduits parallel or perpendicular to building lines.

5. Support conduit within 12 inches (300 mm) of enclosures to which attached.
6. Install raceway sealing fittings at accessible locations in accordance with NFPA 70 and

fill them with listed sealing compound. For concealed raceways, install fitting in flush
steel box with blank cover plate having finish similar to that of adjacent plates or
surfaces. Install raceway sealing fittings in accordance with NFPA 70.

7. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings
or boxes are between the seal and the following changes of environments. Seal interior of
raceways at the following points:

a. Where conduits pass from warm to cold locations, such as boundaries of
refrigerated spaces.

b. Where an underground service raceway enters a building or structure.
c. Conduit extending from interior to exterior of building.
d. Conduit extending into pressurized duct and equipment.
e. Conduit extending into pressurized zones that are automatically controlled to

maintain different pressure set points.
f. Where otherwise required by NFPA 70.

8. Do not install conduits within 2 inches (50 mm) of the bottom side of a metal deck roof.
9. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or

hot-water pipes. Install horizontal raceway runs above water and steam piping.
10. Cut conduit perpendicular to the length. For conduits metric designator 53 (trade size 2)

and larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
Ream inside of conduit to remove burrs.

11. Install pull wires in empty raceways. Provide polypropylene or monofilament plastic line
with not less than 200 lb (90 kg) tensile strength. Leave at least 12 inches (300 mm) of
slack at both ends of pull wire. Cap underground raceways designated as spare above
grade alongside raceways in use.

C. Requirements for Installation of Specific Raceway Types:

1. Types EMT-A, ERMC-A, and FMC-A:

a. Do not install aluminum raceways or fittings in contact with concrete or earth.

2. Types ERMC and IMC:

a. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor
Conditions: Apply listed compound that maintains electrical conductivity to
threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

3. Types FMC and LFMC:
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a. Comply with NEMA RV 3. Provide a maximum of 72 inch (1830 mm) of flexible
conduit for recessed and semi-recessed luminaires, equipment subject to vibration,
noise transmission, or movement; and for transformers and motors.

4. Type PVC:

a. Do not install Type PVC conduit where ambient temperature exceeds 122 deg F
(50 deg C). Conductor ratings must be limited to 75 deg C except where installed
in a trench outside buildings with concrete encasement, where 90 deg C conductors
are permitted.

b. Comply with manufacturer's written instructions for solvent welding and fittings.

D. Stub-ups to Above Recessed Ceilings:

1. Provide EMT, IMC, or ERMC for raceways.
2. Provide a conduit bushing or insulated fitting to terminate stub-ups not terminated in

hubs or in an enclosure.

E. Raceway Fittings: Install fittings in accordance with NEMA FB 2.10 guidelines.
1. EMT: Provide fittings. Comply with NEMA FB 2.10.
2. Flexible Conduit: Provide only fittings listed for use with flexible conduit type. Comply

with NEMA FB 2.20.

F. Expansion-Joint Fittings:

1. Install in runs of aboveground PVC that are located where environmental temperature
change may exceed 30 deg F (17 deg C) and that have straight-run length that exceeds
25 ft (7.6 m). Install in runs of aboveground ERMC and EMT conduit that are located
where environmental temperature change may exceed 100 deg F (55 deg C) and that have
straight-run length that exceeds 100 ft (30 m).

2. Install type and quantity of fittings that accommodate temperature change listed for the
following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F (70 deg C)
temperature change.

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature
change.

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot
of length of straight run per deg F (0.06 mm per meter of length of straight run per deg C)
of temperature change for PVC conduits. Install fitting(s) that provide expansion and
contraction for at least 0.000078 inch per foot of length of straight run per deg F
(0.0115 mm per meter of length of straight run per deg C) of temperature change for
metal conduits.

4. Install expansion fittings at locations where conduits cross building or structure
expansion joints.

5. Install expansion-joint fitting with position, mounting, and piston setting selected in
accordance with manufacturer's written instructions for conditions at specific location at
time of installation. Install conduit supports to allow for expansion movement.
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3.4 INSTALLATION OF SURFACE RACEWAYS

A. Install surface raceways only where indicated on Drawings.

B. Install surface raceway with a minimum 2-inch (50 mm) radius control at bend points.

C. Secure surface raceway with screws or other anchor-type devices at intervals not exceeding
48 inches (1200) mm) and with no less than two supports per straight raceway section. Support
surface raceway in accordance with manufacturer's written instructions. Tape and glue are
unacceptable support methods.

3.5 INSTALLATION OF BOXES AND ENCLOSURES

A. Provide boxes in wiring and raceway systems wherever required for pulling of wires, making
connections, and mounting of devices or fixtures.

B. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height measured to
center of box unless otherwise indicated.

C. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block,
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a
raintight connection between box and cover plate or supported equipment and box, whether
installed indoors or outdoors.

D. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

E. Locate boxes so that cover or plate will not span different building finishes.

F. Support boxes in recessed ceilings independent of ceiling tiles and ceiling grid.

G. Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for purpose.

H. Fasten junction and pull boxes to, or support from, building structure. Do not support boxes by
conduits.

I. Set metal floor boxes level and flush with finished floor surface.

J. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in
the locknut area prior to assembling conduit to enclosure to ensure a continuous ground path.

3.6 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with
requirements in Section 078413 "Penetration Firestopping."
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3.7 PROTECTION

A. Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

3.8 CLEANING

A. Boxes: Remove construction dust and debris from device boxes, outlet boxes, and floor-
mounted enclosures before installing wallplates, covers, and hoods.

END OF SECTION 260533
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Labels.
2. Bands and tubes.
3. Tapes and stencils.
4. Tags.
5. Signs.
6. Cable ties.
7. Miscellaneous identification products.

1.2 ACTION SUBMITTALS

A. Product Data: None

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Comply with ASME A13.1.

B. Comply with 29 CFR 1910.144 for color identification of hazards; 29 CFR 1910.145 for
danger, caution, warning, and safety instruction signs and tags; and the following:

1. Fire alarm equipment, including raceways, must be finished, painted, or suitably marked
safety red.

2. Ceiling-mounted hangers, supports, cable trays, and raceways must be finished, painted,
or suitably marked safety yellow where less than 7.7 ft (2.3 m) above finished floor.

C. Signs, labels, and tags required for personnel safety must comply with the following standards:

1. Safety Colors: NEMA Z535.1.
2. Facility Safety Signs: NEMA Z535.2.
3. Safety Symbols: NEMA Z535.3.
4. Product Safety Signs and Labels: NEMA Z535.4.
5. Safety Tags and Barricade Tapes for Temporary Hazards: NEMA Z535.5.

D. Comply with NFPA 70E requirements for arc-flash warning labels.

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks
used by label printers, must comply with UL 969.
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F. Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes.

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material
surfaces.

2.2 COLOR AND LEGEND REQUIREMENTS

A. Raceways and Cables Carrying Circuits at 1000 V or Less:

1. Black letters on orange field.

B. Color-Coding for Phase- and Voltage-Level Identification, 1000 V or Less: Use colors listed
below for feeder and branch-circuit conductors.

1. Color must be factory-applied or field-applied for sizes larger than 8 AWG if authorities
having jurisdiction permit.

2. Colors for 208Y/120 V Circuits:

a. Phase A: Black.
b. Phase B: Red.
c. Phase C: Blue.

3. Colors for 240 V Circuits:

a. Phase A: Black.
b. Phase B: Red.

C. Warning labels and signs must include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

D. Equipment Identification Labels:

1. Black letters on white field.

2.3 LABELS

A. Self-Adhesive Wraparound Labels: Preprinted, 3 mil (0.08 mm) thick, polyester or vinyl
flexible label with acrylic pressure-sensitive adhesive.
1. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, protective

shield over legend. Labels sized such that clear shield overlaps entire printed legend.
2. Marker for Labels:

a. Machine-printed, permanent, waterproof, black ink recommended by printer
manufacturer.

B. Self-Adhesive Labels: Polyester or vinyl, thermal, transfer-printed, 3 mil (0.08 mm) thick,
multicolor, weather- and UV-resistant, pressure-sensitive adhesive labels, configured for
intended use and location.
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1. Minimum Nominal Size:

a. 1-1/2 by 6-inch (37 by 150 mm) for raceway and conductors.
b. 3-1/2 by 5-inch (76 by 127 mm) for equipment.
c. As required by authorities having jurisdiction.

2.4 TAPES AND STENCILS

A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification
legend machine printed by thermal transfer or equivalent process.

B. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mil
(0.08 mm) thick by 1 to 2 inches (25 to 50 mm) wide; compounded for outdoor use.

C. Tape and Stencil: 4-inch (100 mm) wide black stripes on 10-inch (250 mm) centers placed
diagonally over orange background and are 12 inches (300 mm) wide. Stop stripes at legends.

D. Floor Marking Tape: 2-inch (50 mm) wide, 5 mil (0.125 mm) pressure-sensitive vinyl tape, with
yellow and black stripes and clear vinyl overlay.

2.5 SIGNS

A. Laminated Acrylic or Melamine Plastic Signs:
1. Engraved legend.
2. Thickness:

a. For signs up to 20 sq. inch (129 sq. cm), minimum 1/16 inch (1.6 mm) thick.
b. For signs larger than 20 sq. inch (129 sq. cm), 1/8 inch (3.2 mm) thick.

2.6 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Paint: Comply with requirements in painting Sections for paint materials and application
requirements. Retain paint system applicable for surface material and location (exterior or
interior).

B. Fasteners for Labels and Signs: Self-tapping, stainless steel screws or stainless steel machine
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 PREPARATION

A. Self-Adhesive Identification Products: Before applying electrical identification products, clean
substrates of substances that could impair bond, using materials and methods recommended by
manufacturer of identification product.
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3.2 INSTALLATION

A. Verify and coordinate identification names, abbreviations, colors, and other features with
requirements in other Sections requiring identification applications, Drawings, Shop Drawings,
manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent
designations throughout Project.

B. Install identifying devices before installing acoustical ceilings and similar concealment.

C. Verify identity of item before installing identification products.

D. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation
and maintenance manual.

E. Apply identification devices to surfaces that require finish after completing finish work.

F. Install signs with approved legend to facilitate proper identification, operation, and maintenance
of electrical systems and connected items.

G. System Identification for Raceways and Cables under 1000 V: Identification must completely
encircle cable or conduit. Place identification of two-color markings in contact, side by side.

1. Secure tight to surface of conductor, cable, or raceway.

H. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control,
and signal connections.

I. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for
viewing from floor.

J. Vinyl Wraparound Labels:

1. Secure tight to surface of raceway or cable at location with high visibility and
accessibility.

2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive
appropriate to location and substrate.

K. Self-Adhesive Wraparound Labels: Secure tight to surface at location with high visibility and
accessibility.

L. Self-Adhesive Labels:

1. Install unique designation label that is consistent with wiring diagrams, schedules, and
operation and maintenance manual.

2. Unless otherwise indicated, provide single line of text with 1/2 inch (13 mm) high letters
on 1-1/2 inch (38 mm) high label; where two lines of text are required, use labels 2 inch
(50 mm) high.

M. Tape and Stencil: Comply with requirements in painting Sections for surface preparation and
paint application.

N. Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's instructions.
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O. Baked-Enamel Signs:

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to
location and substrate.

2. Unless otherwise indicated, provide single line of text with 1/2 inch (13 mm) high letters
on minimum 1-1/2 inch (38 mm) high sign; where two lines of text are required, use
signs minimum 2 inch (50 mm) high.

P. Metal-Backed Butyrate Signs:

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to
location and substrate.

2. Unless otherwise indicated, provide single line of text with 1/2 inch (13 mm) high letters
on 1-1/2 inch (38 mm) high sign; where two lines of text are required, use labels 2 inch
(50 mm) high.

Q. Laminated Acrylic or Melamine Plastic Signs:

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to
location and substrate.

2. Unless otherwise indicated, provide single line of text with 1/2 inch (13 mm) high letters
on 1-1/2 inch (38 mm) high sign; where two lines of text are required, use labels 2 inch
(50 mm) high.

R. Cable Ties: General purpose, for attaching tags, except as listed below:

1. Outdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.

3.3 IDENTIFICATION SCHEDULE

A. Install identification materials and devices at locations for most convenient viewing without
interference with operation and maintenance of equipment. Install access doors or panels to
provide view of identifying devices.

B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points,
and locations of high visibility. Identify by system and circuit designation.

C. Accessible Raceways and Metal-Clad Cables, 1000 V or Less, for Service, Feeder, and Branch
Circuits, More Than 30 A and 120 V to Ground: Identify with self-adhesive raceway labels.

1. Locate identification at changes in direction, at penetrations of walls and floors, at 50 ft
(15 m) maximum intervals in straight runs, and at 25 ft (7.6 m) maximum intervals in
congested areas.

D. Power-Circuit Conductor Identification, 1000 V or Less: For conductors in vaults, pull and
junction boxes, manholes, and handholes, use self-adhesive wraparound labels to identify phase.
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1. Locate identification at changes in direction, at penetrations of walls and floors, at 50 ft
(15 m) maximum intervals in straight runs, and at 25 ft (7.6 m) maximum intervals in
congested areas.

E. Control-Circuit Conductor Identification: For conductors and cables in pull and junction boxes,
manholes, and handholes, use self-adhesive labels with conductor or cable designation, origin,
and destination.

F. Workspace Indication: Apply floor marking tape or tape and stencil to finished surfaces. Show
working clearances in direction of access to live parts. Workspace must comply with NFPA 70
and 29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted panelboards
and similar equipment in finished spaces.

G. Instructional Signs: Self-adhesive labels, including color code for grounded and ungrounded
conductors.

H. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-
adhesive labels.

1. Apply to exterior of door, cover, or other access.

I. Arc Flash Warning Labeling: Self-adhesive labels.

J. Operating Instruction Signs: Self-adhesive labels.

K. Equipment Identification Labels:

1. Indoor Equipment: Self-adhesive label.

END OF SECTION 260553
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SECTION 260923 - LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Lighting Control System 

B. Related Requirements: 
1. Section 262726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch 

occupancy sensors, and manual light switches. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. For each type of product. 

B. Shop Drawings: 

1. Show installation details for the following: 

a. Occupancy sensors. 

2. Interconnection diagrams showing field-installed wiring. 
3. Include diagrams for power, signal, and control wiring. 

PART 2 - PRODUCTS 

2.1 LIGHTING CONTROL SYSTEM 

A. Similar to Wavelinx by Cooper Lighting. 

1. Listed and labeled in accordance with NFPA 70, by a qualified electrical testing 
laboratory recognized by authorities having jurisdiction, and marked for intended 
location and application. 

2. System Components shall be listed by an OSHA Nationally Recognized Testing 
Laboratory specifically for the electronic ballast/driver loads. 

3. System Components shall be listed by FCC specifically for the required wireless 
communication protocols. 

B. Reference Standards 
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1. American National Standards Institute/ (ANSI) (www.ansi.org) C62.41-1991 – 
Recommended Practice for Surge Voltages in Low-Voltage AC Power Circuits. 

2. Institute of Electrical and Electronic Engineers (IEEE) (www.ieee.org) 802.3af-2003 – 
Power over Ethernet standard 

3. International Electrotechnical Commission (www.iec.ch)IEC/EN 61000-4-2:2009 
Electrostatic Discharge Testing Standard. 

4. International Organization for Standardization (ISO) (www.iso.ch)9001:2000 – Quality 
Management Systems. 

5. National Electrical Manufacturers Association (NEMA) (www.nema.org)WD1 (R2005) - 
General Color Requirements for Wiring Devices. 

6. Underwriters Laboratories, Inc. (UL) (www.ul.com)916 – Energy Management 
Equipment 

7. Federal Communications Commission (FCC) (www.fcc.gov)Title 47 CFR Part 15 Class 
A 

C. Devices: See Lighting Drawings for descriptions and Model Numbers 

 

PART 3 - EXECUTION 

3.1 INSTALLATION OF SENSORS 

A. Coordinate layout and installation of ceiling-mounted devices with other construction that 
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke 
detectors, fire-suppression systems, and partition assemblies. 

B. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas 
indicated. Do not exceed coverage limits specified in manufacturer's instructions. 

3.2 INSTALLATION OF WIRING 

A. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." Minimum conduit size is 1/2 inch (13 mm). 

B. Wiring within Enclosures: Separate power-limited and nonpower-limited conductors in 
accordance with conductor manufacturer's instructions. 

C. Size conductors in accordance with lighting control device manufacturer's instructions unless 
otherwise indicated. 

D. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in 
junction, pull, device, and outlet boxes; terminal cabinets; and equipment enclosures. 
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3.3 IDENTIFICATION 

A. Identify components and power and control wiring in accordance with Section 260553 
"Identification for Electrical Systems. 

B. Label time switches and contactors with a unique designation. 

3.4 FIELD QUALITY CONTROL 

A. Field tests must be witnessed by Tenant. 

B. Tests and Inspections: 

1. Operational Test: After installing time switches and sensors, and after electrical circuitry 
has been energized, start units to confirm proper unit operation. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

C. Nonconforming Work: 

1. Lighting control devices will be considered defective if they do not pass tests and 
inspections. 

2. Remove and replace defective units and retest. 

D. Prepare test and inspection reports. 

E. Manufacturer Services: 

1. Engage factory-authorized service representative to supervise field tests and inspections. 

3.5 ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months from date of Substantial 
Completion, provide on-site assistance in adjusting lighting control devices to suit actual 
occupied conditions. Provide up to two visits to Project during other-than-normal occupancy 
hours for this purpose. 

1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set 
time delay to suit Owner's operations. 

2. For daylighting controls, adjust set points and deadband controls to suit Owner's 
operations. 

3. Align high-bay occupancy sensors using manufacturer's laser aiming tool. 

END OF SECTION 260923 
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SECTION 262416 - PANELBOARDS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Distribution panelboards.
2. Lighting and appliance branch-circuit panelboards.

1.2 DEFINITIONS

A. MCCB: Molded-case circuit breaker.

B. SPD: Surge protective device.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of panelboard.

B. Shop Drawings: For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details.
2. Detail enclosure types including mounting and anchorage, environmental protection,

knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.
3. Detail bus configuration, current, and voltage ratings.
4. Short-circuit current rating of panelboards and overcurrent protective devices.
5. Detail features, characteristics, ratings, and factory settings of individual overcurrent

protective devices and auxiliary components.
6. Include wiring diagrams for power, signal, and control wiring.
7. Key interlock scheme drawing and sequence of operations.

1.4 INFORMATIONAL SUBMITTALS

A. Panelboard schedules for installation in panelboards.

1.5 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.
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1.6 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in
materials or workmanship within specified warranty period.

1. Panelboard Warranty Period: 18 months from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PANELBOARDS COMMON REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

B. Comply with NEMA PB 1.

C. Comply with NFPA 70.

D. Enclosures: Surface-mounted, dead-front cabinets.

1. Rated for environmental conditions at installed location.

a. Indoor Dry and Clean Locations: NEMA 250, Type 1.
2. Hinged Front Cover: Entire front trim hinged to box and with standard door within

hinged trim cover. Trims shall cover all live parts and shall have no exposed hardware.

E. Incoming Mains Location: Convertible between top and bottom.

F. Phase, Neutral, and Ground Buses: Hard-drawn copper, 98 percent conductivity.

G. Conductor Connectors: Suitable for use with conductor material and sizes.

1. Material: Hard-drawn copper, 98 percent conductivity.
2. Main and Neutral Lugs: Compression type, with a lug on the neutral bar for each pole in

the panelboard.
3. Ground Lugs and Bus-Configured Terminators: Compression type, with a lug on the bar

for each pole in the panelboard.

H. Future Devices: Panelboards shall have mounting brackets, bus connections, filler plates, and
necessary appurtenances required for future installation of devices.

I. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit
current available at terminals. Assembly listed by an NRTL for 100 percent interrupting
capacity.

2.2 PERFORMANCE REQUIREMENTS

A. Surge Suppression: Factory installed as an integral part of indicated panelboards, complying
with UL 1449 SPD Type 1.



OAKLYN SENIOR CITIZENS CENTER

PANELBOARDS 262416 - 3

2.3 POWER PANELBOARDS

A. Panelboards: NEMA PB 1, distribution type.

B. Doors: Secured with vault-type latch with tumbler lock; keyed alike.

1. For doors more than 36 inches (914 mm) high, provide two latches, keyed alike.

C. Mains: Circuit breaker.

D. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:
Bolt-on circuit breakers.

E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:
Bolt-on circuit breakers.

F. Branch Overcurrent Protective Devices: Fused switches.

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

B. Mains: Circuit breaker.

C. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing
adjacent units.

D. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

E. Column-Type Panelboards: Single row of overcurrent devices with narrow gutter extension and
overhead junction box equipped with ground and neutral terminal buses.

2.5 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents.

1. Thermal-Magnetic Circuit Breakers:

a. Inverse time-current element for low-level overloads.
b. Instantaneous magnetic trip element for short circuits.
c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

3. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings
less than NEMA FU 1, RK-5.

4. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault
protection (6-mA trip).
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5. Arc-Fault Circuit Interrupter Circuit Breakers: Comply with UL 1699; 120/240-V, single-
pole configuration.

6. Subfeed Circuit Breakers: Vertically mounted.
7. MCCB Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.
b. Breaker handle indicates tripped status.
c. UL listed for reverse connection without restrictive line or load ratings.
d. Lugs: Compression style, suitable for number, size, trip ratings, and conductor

materials.
e. Application Listing: Appropriate for application; Type SWD for switching

fluorescent lighting loads; Type HID for feeding fluorescent and HID lighting
circuits.

f. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable
pickup and time-delay settings, push-to-test feature, and ground-fault indicator.

B. Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.

1. Fuses and Spare-Fuse Cabinet: Comply with requirements specified in Section 262813
"Fuses."

2.6 IDENTIFICATION

A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases,
and number of poles shall be located on the interior of the panelboard door.

B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC
rating.

C. Circuit Directory: Directory card inside panelboard door, mounted in metal frame with
transparent protective cover.

2.7 ACCESSORY COMPONENTS AND FEATURES

A. Portable Test Set: For testing functions of solid-state trip devices without removing from
panelboard. Include relay and meter test plugs suitable for testing panelboard meters and
switchboard class relays.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1.

B. Install panelboards and accessories according to NEMA PB 1.1.

C. Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated.
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D. Mount panelboard cabinet plumb and rigid without distortion of box.

E. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back
box.

F. Install overcurrent protective devices and controllers not already factory installed.

1. Set field-adjustable, circuit-breaker trip ranges.

G. Make grounding connections and bond neutral for services and separately derived systems to
ground. Make connections to grounding electrodes, separate grounds for isolated ground bars,
and connections to separate ground bars.

H. Install filler plates in unused spaces.

I. Arrange conductors in gutters into groups and bundle and wrap with wire ties.

3.2 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; install warning
signs complying with requirements in Section 260553 "Identification for Electrical Systems."

B. Create a directory to indicate installed circuit loads; incorporate Owner's final room
designations. Obtain approval before installing. Handwritten directories are not acceptable.
Install directory inside panelboard door.

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements
for identification specified in Section 260553 "Identification for Electrical Systems."

D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate
complying with requirements for identification specified in Section 260553 "Identification for
Electrical Systems."

E. Install warning signs complying with requirements in Section 260553 "Identification for
Electrical Systems" identifying source of remote circuit.

3.3 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Acceptance Testing Preparation:

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder,
and control circuit.

2. Test continuity of each circuit.

C. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test for low-voltage air
circuit breakers stated in NETA ATS. Certify compliance with test parameters.
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2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

D. Panelboards will be considered defective if they do not pass tests and inspections.

E. Prepare test and inspection reports, including a certified report that identifies panelboards
included and that describes scanning results, with comparisons of the two scans. Include
notation of deficiencies detected, remedial action taken, and observations after remedial action.

END OF SECTION 262416
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SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. General-use switches, dimmer switches, and fan-speed controller switches.
2. General-grade single straight-blade receptacles.
3. General-grade duplex straight-blade receptacles.
4. Receptacles with arc-fault and ground-fault protective devices.

B. Related Requirements:
1. Section 260923 "Lighting Control Devices" for occupancy sensors, timers, control-

voltage switches, and control-voltage dimmers.

1.2 ACTION SUBMITTALS

A. Product Data:

1. Toggle switches.
2. Key lock switches.
3. Maintained-contact switches.
4. Momentary-contact switches.
5. Rocker switches.
6. Dimmer switches.
7. Duplex straight-blade receptacles.
8. Duplex straight-blade receptacles with integral switching means.
9. Receptacles with GFCI device.
10. Proprietary equipment required to maintain, repair, adjust, or implement future changes

to cord connectors.

PART 2 - PRODUCTS

2.1 GENERAL-USE SWITCHES, DIMMER SWITCHES, AND FAN-SPEED CONTROLLER
SWITCHES

A. Toggle Switch:
1. Regulatory Requirements:

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing
laboratory recognized by authorities having jurisdiction, and marked for intended
location and application.
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2. General Characteristics:

a. Reference Standards: UL CCN WMUZ and UL 20.

3. Options:

a. Device Color: As indicated on architectural Drawings.
b. Configuration:

1) General-duty, 120-277 V, 20 A, single pole.

4. Accessories:

a. Cover Plate: 0.060 inch (1.5 mm) thick, high-impact thermoplastic (nylon) with
smooth finish and color matching wiring device; from same manufacturer as
wiring device.

b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.

B. Rocker Switch:
1. Regulatory Requirements:

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing
laboratory recognized by authorities having jurisdiction, and marked for intended
location and application.

2. General Characteristics:

a. Reference Standards: UL CCN WMUZ and UL 20.

3. Options:

a. Device Color: As indicated on architectural Drawings.
b. Configuration:

1) 120-277 V, 20 A, single pole.

4. Accessories:

a. Cover Plate: 0.060 inch (1.5 mm) thick, high-impact thermoplastic (nylon) with
smooth finish and color matching wiring device; from same manufacturer as
wiring device.

b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.

C. Type I Dimmer Switch:
1. Regulatory Requirements:

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing
laboratory recognized by authorities having jurisdiction, and marked for intended
location and application.

2. General Characteristics:

a. Reference Standards: UL CCN EOYX and UL 1472 Type I dimmer.



OAKLYN SENIOR CITIZENS CENTER

WIRING DEVICES 262726 - 3

3. Options:

a. Device Color: As indicated on architectural Drawings.
b. Switch Style: Toggle.
c. Dimming Control Style: Slide.

4. Accessories:

a. Cover Plate: 0.060 inch (1.5 mm) thick, high-impact thermoplastic (nylon) with
smooth finish and color matching wiring device; from same manufacturer as
wiring device.

b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.

2.2 GENERAL-GRADE DUPLEX STRAIGHT-BLADE RECEPTACLES

A. Duplex Straight-Blade Receptacle:
1. Regulatory Requirements:

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing
laboratory recognized by authorities having jurisdiction, and marked for intended
location and application.

2. General Characteristics:

a. Reference Standards: UL CCN RTRT and UL 498.

3. Options:

a. Device Color: As indicated on architectural Drawings.
b. Configuration:

1) General-duty, NEMA 5-20R.

4. Accessories:

a. Cover Plate: 0.060 inch (1.5 mm) thick, high-impact thermoplastic (nylon) with
smooth finish and color matching wiring device; from same manufacturer as
wiring device.

b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.

B. Tamper-Resistant Duplex Straight-Blade Receptacle:
1. Regulatory Requirements:

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing
laboratory recognized by authorities having jurisdiction, and marked for intended
location and application.

2. General Characteristics:

a. Reference Standards: UL CCN RTRT and UL 498.
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3. Options:

a. Device Color: As indicated on architectural Drawings.
b. Configuration:

1) General-duty, NEMA 5-20R.

4. Accessories:

a. Cover Plate: 0.060 inch (1.5 mm) thick, high-impact thermoplastic (nylon) with
smooth finish and color matching wiring device; from same manufacturer as
wiring device.

b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.

2.3 RECEPTACLES WITH ARC-FAULT AND GROUND-FAULT PROTECTIVE DEVICES

A. General-Grade, Weather-Resistant, Tamper-Resistant Duplex Straight-Blade Receptacle with
GFCI Device:
1. Regulatory Requirements:

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing
laboratory recognized by authorities having jurisdiction, and marked for intended
location and application.

2. General Characteristics:

a. Reference Standards: UL CCN KCXS, UL 498, and UL 943.

3. Options:

a. Device Color: As indicated on architectural Drawing.
b. Configuration: Heavy-duty, NEMA 5-20R.

4. Accessories:

a. Cover Plate: 0.060 inch (1.5 mm) thick, high-impact thermoplastic (nylon) with
smooth finish and color matching wiring device; from same manufacturer as
wiring device.

b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Receptacles:

1. Verify that receptacles to be procured and installed for Owner-furnished equipment are
compatible with mating attachment plugs on equipment.
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3.2 INSTALLATION OF SWITCHES

A. Comply with manufacturer's instructions.

B. Reference Standards:

1. Unless more stringent requirements are specified in Contract Documents or
manufacturers' instructions, comply with installation instructions in NECA NEIS 130.

2. Mounting Heights: Unless otherwise indicated in Contract Documents, comply with
mounting heights recommended in NECA NEIS 1.

3. Consult Architect for resolution of conflicting requirements.

C. Identification:

1. Identify cover or cover plate for device with panelboard identification and circuit number
in accordance with Section 260553 "Identification for Electrical Systems."

3.3 INSTALLATION OF STRAIGHT-BLADE RECEPTACLES

A. Comply with manufacturer's instructions.

B. Reference Standards:

1. Unless more stringent requirements are specified in Contract Documents or
manufacturers' instructions, comply with installation instructions in NECA NEIS 130.

2. Mounting Heights: Unless otherwise indicated in Contract Documents, comply with
mounting heights recommended in NECA NEIS 1.

3. Receptacle Orientation: Unless otherwise indicated in Contract Documents, orient
receptacle to match configuration diagram in NEMA WD 6.

4. Consult Architect for resolution of conflicting requirements.

C. Identification:

1. Identify cover or cover plate for device with panelboard identification and circuit number
in accordance with Section 260553 "Identification for Electrical Systems."

3.4 PROTECTION

A. Devices:

1. Schedule and sequence installation to minimize risk of contamination of wires and
cables, devices, device boxes, outlet boxes, covers, and cover plates by plaster, drywall
joint compound, mortar, cement, concrete, dust, paint, and other materials.

2. After installation, protect wires and cables, devices, device boxes, outlet boxes, covers,
and cover plates from construction activities. Remove and replace items that are
contaminated, defaced, damaged, or otherwise caused to be unfit for use prior to
acceptance by Owner.
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END OF SECTION 262726
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SECTION 262813 - FUSES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Cartridge fuses rated 600 V ac and less for use in the following:
a. Enclosed switches.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

PART 2 - PRODUCTS

2.1 CARTRIDGE FUSES

A. Characteristics: NEMA FU 1, current-limiting, nonrenewable cartridge fuses with voltage
ratings consistent with circuit voltages.
1. Type J: 600-V, zero- to 600-A rating, 200 kAIC, time delay.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

C. Comply with NEMA FU 1 for cartridge fuses.

D. Comply with NFPA 70.

E. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size
and with system short-circuit current levels.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install fuses in fusible devices. Arrange fuses so rating information is readable without
removing fuse.
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B. Install spare-fuse cabinet(s) in location shown on the Drawings or as indicated in the field by
Architect.

3.2 IDENTIFICATION

A. Install labels complying with requirements for identification specified in Section 260553
"Identification for Electrical Systems" and indicating fuse replacement information inside of
door of each fused switch and adjacent to each fuse block, socket, and holder.

END OF SECTION 262813
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Fusible switches.
2. Nonfusible switches.
3. Shunt trip switches.
4. Molded-case circuit breakers (MCCBs).

1.2 ACTION SUBMITTALS

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component
indicated. Include nameplate ratings, dimensioned elevations, sections, weights, and
manufacturers' technical data on features, performance, electrical characteristics, ratings,
accessories, and finishes.

1.3 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications: Accredited by NETA.

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS

A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective
devices, components, and accessories, within same product category, from single manufacturer.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
an NRTL, and marked for intended location and application.

C. Comply with NFPA 70.
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2.2 FUSIBLE SWITCHES

A. Type HD, Heavy Duty:

1. Single throw.
2. Three pole.
3. 240-V ac.
4. 200 A and smaller.
5. UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate

indicated fuses.
6. Lockable handle with capability to accept three padlocks, and interlocked with cover in

closed position.

B. Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;
labeled for copper and aluminum neutral conductors.

3. Isolated Ground Kit: Internally mounted; insulated, labeled for copper and aluminum
neutral conductors.

4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
5. Service-Rated Switches: Labeled for use as service equipment.

2.3 NONFUSIBLE SWITCHES

A. Type GD, General Duty, Three Pole, Single Throw, 240-V ac, 600 A and Smaller: UL 98 and
NEMA KS 1, horsepower rated, lockable handle with capability to accept two padlocks, and
interlocked with cover in closed position.

B. Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2.4 SHUNT TRIP SWITCHES

A. General Requirements: Comply with ASME A17.1, UL 50, and UL 98, with Class J fuse block
and 200-kA interrupting and short-circuit current rating.

B. Type HD, Heavy-Duty, Three Pole, Single-Throw Fusible Switch: 240-V ac, 30A; UL 98 and
NEMA KS 1; integral shunt trip mechanism; horsepower rated, with clips or bolt pads to
accommodate specified fuses; lockable handle with capability to accept three padlocks;
interlocked with cover in closed position.

C. Control Circuit: 120-V ac; obtained from integral control power transformer, with primary and
secondary fuses, with a control power source of enough capacity to operate shunt trip, pilot,
indicating and control devices.
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D. Accessories:
1. Three-pole, double-throw, fire-safety and alarm relay; 24-V dc coil voltage.
2. Three-pole, double-throw, fire-alarm voltage monitoring relay complying with NFPA 72.
3. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;

labeled for copper and aluminum neutral conductors.

2.5 MOLDED-CASE CIRCUIT BREAKERS

A. Circuit breakers shall be constructed using glass-reinforced insulating material. Current carrying
components shall be completely isolated from the handle and the accessory mounting area.

B. Circuit breakers shall have a toggle operating mechanism with common tripping of all poles,
which provides quick-make, quick-break contact action. The circuit-breaker handle shall be
over center, be trip free, and reside in a tripped position between on and off to provide local trip
indication. Circuit-breaker escutcheon shall be clearly marked on and off in addition to
providing international I/O markings. Equip circuit breaker with a push-to-trip button, located
on the face of the circuit breaker to mechanically operate the circuit-breaker tripping
mechanism for maintenance and testing purposes.

C. The maximum ampere rating and UL, IEC, or other certification standards with applicable
voltage systems and corresponding interrupting ratings shall be clearly marked on face of circuit
breaker. Circuit breakers shall be 100 percent rated or series rated as indicated on the Drawings.
Circuit breaker/circuit breaker combinations for series connected interrupting ratings shall be
listed by UL as recognized component combinations. Any series rated combination used shall
be marked on the end-use equipment along with the statement "Caution - Series Rated System.
_____ Amps Available. Identical Replacement Component Required."

D. MCCBs shall be equipped with a device for locking in the isolated position.

E. Lugs shall be suitable for 194 deg F (90 deg C) rated wire, sized according to the 167 deg F
(75 deg C) temperature rating in NFPA 70.

F. Standards: Comply with UL 489 with interrupting capacity to comply with available fault
currents.

G. Thermal-Magnetic Circuit Breakers: Inverse time-current thermal element for low-level
overloads and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip
setting for circuit-breaker frame sizes 250 A and larger.

H. Adjustable, Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted,
field-adjustable trip setting.

I. Electronic Trip Circuit Breakers: Field-replaceable rating plug, rms sensing, with the following
field-adjustable settings:

1. Long- and short-time pickup levels.
2. Long- and short-time time adjustments.
3. Ground-fault pickup level, time delay, and I-squared t response.
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J. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller, and let-through ratings less
than NEMA FU 1, RK-5.

K. Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.
2. Application Listing: Appropriate for application; Type SWD for switching fluorescent

lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting
circuits.

3. Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact.

PART 3 - EXECUTION

3.1 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS

A. Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations with the
following environmental ratings.

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
2. Outdoor Locations: NEMA 250, Type 3R.

3.2 INSTALLATION

A. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied
by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary electric service according to requirements indicated:

1. Notify Owner no fewer than seven days in advance of proposed interruption of electric
service.

2. Indicate method of providing temporary electric service.
3. Do not proceed with interruption of electric service without Owner's written permission.
4. Comply with NFPA 70E.

B. Coordinate layout and installation of switches, circuit breakers, and components with equipment
served and adjacent surfaces. Maintain required workspace clearances and required clearances
for equipment access doors and panels.

C. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless
otherwise indicated.

D. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.

E. Install fuses in fusible devices.

F. Comply with NFPA 70 and NECA 1.
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3.3 IDENTIFICATION

A. Comply with requirements in Section 260553 "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.

3.4 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Tests and Inspections for Switches:

1. Visual and Mechanical Inspection:

a. Inspect physical and mechanical condition.
b. Inspect anchorage, alignment, grounding, and clearances.
c. Verify that the unit is clean.
d. Verify blade alignment, blade penetration, travel stops, and mechanical operation.
e. Verify that fuse sizes and types match the Specifications and Drawings.
f. Verify that each fuse has adequate mechanical support and contact integrity.
g. Inspect bolted electrical connections for high resistance using one of the two

following methods:

1) Use a low-resistance ohmmeter.

a) Compare bolted connection resistance values to values of similar
connections. Investigate values that deviate from those of similar
bolted connections by more than 50 percent of the lowest value.

2) Verify tightness of accessible bolted electrical connections by calibrated
torque-wrench method in accordance with manufacturer's published data or
NETA ATS Table 100.12.

a) Bolt-torque levels shall be in accordance with manufacturer's
published data. In the absence of manufacturer's published data, use
NETA ATS Table 100.12.

h. Verify that operation and sequencing of interlocking systems is as described in the
Specifications and shown on the Drawings.

i. Verify correct phase barrier installation.
j. Verify lubrication of moving current-carrying parts and moving and sliding

surfaces.

2. Electrical Tests:

a. Perform resistance measurements through bolted connections with a low-resistance
ohmmeter. Compare bolted connection resistance values to values of similar
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connections. Investigate values that deviate from adjacent poles or similar switches
by more than 50 percent of the lowest value.

b. Measure contact resistance across each switchblade fuseholder. Drop values shall
not exceed the high level of the manufacturer's published data. If manufacturer's
published data are not available, investigate values that deviate from adjacent poles
or similar switches by more than 50 percent of the lowest value.

c. Perform insulation-resistance tests for one minute on each pole, phase-to-phase
and phase-to-ground with switch closed, and across each open pole. Apply voltage
in accordance with manufacturer's published data. In the absence of manufacturer's
published data, use Table 100.1 from the NETA ATS. Investigate values of
insulation resistance less than those published in Table 100.1 or as recommended
in manufacturer's published data.

d. Measure fuse resistance. Investigate fuse-resistance values that deviate from each
other by more than 15 percent.

e. Perform ground fault test according to NETA ATS 7.14 "Ground Fault Protection
Systems, Low-Voltage."

C. Tests and Inspections for Molded Case Circuit Breakers:

1. Visual and Mechanical Inspection:

a. Verify that equipment nameplate data are as described in the Specifications and
shown on the Drawings.

b. Inspect physical and mechanical condition.
c. Inspect anchorage, alignment, grounding, and clearances.
d. Verify that the unit is clean.
e. Operate the circuit breaker to ensure smooth operation.
f. Inspect bolted electrical connections for high resistance using one of the two

following methods:

1) Use a low-resistance ohmmeter.

a) Compare bolted connection resistance values to values of similar
connections. Investigate values that deviate from those of similar
bolted connections by more than 50 percent of the lowest value.

2) Verify tightness of accessible bolted electrical connections by calibrated
torque-wrench method in accordance with manufacturer's published data or
NETA ATS Table 100.12.

a) Bolt-torque levels shall be in accordance with manufacturer's
published data. In the absence of manufacturer's published data, use
NETA ATS Table 100.12.

g. Inspect operating mechanism, contacts, and chutes in unsealed units.

2. Electrical Tests:

a. Perform resistance measurements through bolted connections with a low-resistance
ohmmeter. Compare bolted connection resistance values to values of similar
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connections. Investigate values that deviate from adjacent poles or similar switches
by more than 50 percent of the lowest value.

b. Perform insulation-resistance tests for one minute on each pole, phase-to-phase
and phase-to-ground with circuit breaker closed, and across each open pole. Apply
voltage in accordance with manufacturer's published data. In the absence of
manufacturer's published data, use Table 100.1 from the NETA ATS. Investigate
values of insulation resistance less than those published in Table 100.1 or as
recommended in manufacturer's published data.

c. Perform a contact/pole resistance test. Drop values shall not exceed the high level
of the manufacturer's published data. If manufacturer's published data are not
available, investigate values that deviate from adjacent poles or similar switches by
more than 50 percent of the lowest value.

d. Perform insulation resistance tests on all control wiring with respect to ground.
Applied potential shall be 500-V dc for 300-V rated cable and 1000-V dc for 600-
V rated cable. Test duration shall be one minute. For units with solid state
components, follow manufacturer's recommendation. Insulation resistance values
shall be no less than two megohms.

e. Determine the following by primary current injection:

1) Long-time pickup and delay. Pickup values shall be as specified. Trip
characteristics shall not exceed manufacturer's published time-current
characteristic tolerance band, including adjustment factors.

2) Short-time pickup and delay. Short-time pickup values shall be as specified.
Trip characteristics shall not exceed manufacturer's published time-current
characteristic tolerance band, including adjustment factors.

3) Ground-fault pickup and time delay. Ground-fault pickup values shall be as
specified. Trip characteristics shall not exceed manufacturer's published
time-current characteristic tolerance band, including adjustment factors.

4) Instantaneous pickup. Instantaneous pickup values shall be as specified and
within manufacturer's published tolerances.

f. Perform minimum pickup voltage tests on shunt trip and close coils in accordance
with manufacturer's published data. Minimum pickup voltage of the shunt trip and
close coils shall be as indicated by manufacturer.

g. Verify correct operation of auxiliary features such as trip and pickup indicators;
zone interlocking; electrical close and trip operation; trip-free, anti-pump function;
and trip unit battery condition. Reset all trip logs and indicators. Investigate units
that do not function as designed.

h. Verify operation of charging mechanism. Investigate units that do not function as
designed.

3. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

4. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and
inspections.

E. Prepare test and inspection reports.

1. Test procedures used.
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2. Include identification of each enclosed switch and circuit breaker tested and describe test
results.

3. List deficiencies detected, remedial action taken, and observations after remedial action.

END OF SECTION 262816
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SECTION 265119 - LED INTERIOR LIGHTING

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes the following types of LED luminaires:
1. Downlight.
2. Linear industrial.
3. Recessed, linear.
4. Strip light.
5. Surface mount, nonlinear.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Manufacturers' Certified Data: Photometric data certified by manufacturer's laboratory
with a current accreditation under the National Voluntary Laboratory Accreditation
Program for Energy Efficient Lighting Products.

2. Testing Agency Certified Data: For indicated luminaires, photometric data certified by a
qualified independent testing agency. Photometric data for remaining luminaires shall be
certified by manufacturer.

1.3 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.4 QUALITY ASSURANCE

A. Provide luminaires from a single manufacturer for each luminaire type.

PART 2 - PRODUCTS

2.1 LUMINAIRE REQUIREMENTS

A. See fixtures specified on plans

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

C. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels
where they will be readily visible to service personnel, but not seen from normal viewing angles
when lamps are in place.
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1. Label shall include the following lamp characteristics:

a. "USE ONLY" and include specific lamp type.
b. Lamp diameter, shape, size, wattage, and coating.
c. CCT and CRI.

D. Recessed luminaires shall comply with NEMA LE 4.

E. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated
class and division of hazard by an NRTL.

F. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for
indicated class and division of hazard by FM Global.

2.2 MATERIALS

A. Metal Parts:

1. Free of burrs and sharp corners and edges.
2. Sheet metal components shall be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging.

B. Steel:

1. ASTM A36/A36M for carbon structural steel.
2. ASTM A568/A568M for sheet steel.

C. Stainless Steel:

1. 1. Manufacturer's standard grade.
2. 2. Manufacturer's standard type, ASTM A240/240M.

D. Galvanized Steel: ASTM A653/A653M.

E. Aluminum: ASTM B209.

2.3 METAL FINISHES

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining
components are acceptable if they are within the range of approved Samples and if they can be
and are assembled or installed to minimize contrast.

2.4 LUMINAIRE SUPPORT

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for channel and angle iron supports and nonmetallic channel and angle supports.



OAKLYN SENIOR CITIZENS CENTER

LED INTERIOR LIGHTING 265119 - 3

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1.

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.

C. Install lamps in each luminaire.

D. Supports:

1. Sized and rated for luminaire weight.
2. Able to maintain luminaire position after cleaning and relamping.
3. Provide support for luminaire without causing deflection of ceiling or wall.
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100

percent of luminaire weight and a vertical force of 400 percent of luminaire weight.

E. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and
Cables" for wiring connections.

3.2 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Section 260553 "Identification for Electrical Systems."

3.3 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Operational Test: After installing luminaires, switches, and accessories, and after
electrical circuitry has been energized, test units to confirm proper operation.

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation.
Verify transfer from normal power to battery power and retransfer to normal.

B. Luminaire will be considered defective if it does not pass operation tests and inspections.

C. Prepare test and inspection reports.

END OF SECTION 265119
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SECTION 265213 - EMERGENCY AND EXIT LIGHTING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Emergency lighting.
2. Exit signs.
3. Materials.
4. Luminaire support components.

1.2 ACTION SUBMITTALS

A. Product Data:

1. For each type of emergency lighting unit, exit sign, and emergency lighting support.

a. Include data on features, accessories, and finishes.
b. Include physical description of unit and dimensions.
c. Battery and charger for light units.
d. Include life, output of luminaire (lumens, CCT, and CRI), and energy-efficiency

data.
e. Include photometric data and adjustment factors based on laboratory tests by, or

under supervision of, qualified luminaire photometric testing laboratory, for each
luminaire type.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING

A. See fixtures specified on the plans

B. Electrical Components, Devices, and Accessories: Listed and labeled in accordance with
NFPA 70 and UL 924, by qualified electrical testing laboratory recognized by authorities
having jurisdiction, and marked for intended location and application.

C. Comply with NFPA 101.

D. Internal Type Emergency Power Unit: Self-contained, modular, battery-inverter unit, factory
mounted within luminaire body.

1. Emergency Connection: Operate continuously upon loss of normal power. Connect
unswitched circuit to battery-inverter unit and switched circuit to luminaire ballast.
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2. Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to
80 percent of nominal voltage or below. Lamp automatically disconnects from battery
when voltage approaches deep-discharge level. When normal voltage is restored, relay
disconnects lamps from battery, and battery is automatically recharged and floated on
charger.

3. Test Push-Button and Indicator Light: Visible and accessible without opening luminaire
or entering ceiling space.

a. Push Button: Push-to-test type, in unit housing, simulates loss of normal power
and demonstrates unit operability.

b. Indicator Light: LED indicates normal power on. Normal glow indicates trickle
charge; bright glow indicates charging at end of discharge cycle.

4. Battery: Sealed, maintenance-free, nickel-metal halide type.
5. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer

relay.
6. Integral Self-Test: Factory-installed electronic device automatically initiates code-

required test of unit emergency operation at required intervals. Test failure is annunciated
by an integral audible alarm and a flashing red LED.

2.2 MATERIALS

A. Metal Parts:

1. Free of burrs and sharp corners and edges.
2. Sheet metal components must be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging.

B. Doors, Frames, and Other Internal Access:

1. Smooth operating, free of light leakage under operating conditions.
2. Designed to permit relamping without use of tools.
3. Designed to prevent doors, frames, lenses, diffusers, and other components from falling

accidentally during relamping and when secured in operating position.

C. Conduit: EMT, minimum metric designator 21 (trade size 3/4).

2.3 METAL FINISHES

A. Appearance of Finished Work: Noticeable variations in same piece are not acceptable.
Variations in appearance of adjoining components are acceptable if they are within range of
approved Samples and are assembled or installed to minimize contrast.

2.4 LUMINAIRE SUPPORT COMPONENTS

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for channel and angle iron supports and nonmetallic channel and angle supports.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.

B. Install lamps in each luminaire.

C. Supports:

1. Sized and rated for luminaire weight.
2. Able to maintain luminaire position when testing emergency power unit.
3. Provide support for luminaire and emergency power unit without causing deflection of

ceiling or wall.
4. Luminaire-mounting devices must be capable of supporting a horizontal force of 100

percent of luminaire and emergency power unit weight and vertical force of 400 percent
of luminaire weight.

D. Wall-Mounted Luminaire Support:

1. Attached to a minimum 20-gauge backing plate attached to wall structural members
2. Do not attach luminaires directly to gypsum board.

3.2 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Section 260553 "Identification for Electrical Systems."

3.3 FIELD QUALITY CONTROL

A. Field tests and inspections must be witnessed by Tenant.

B. Tests and Inspections:

1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation.
Verify transfer from normal power to battery power and retransfer to normal.

C. Nonconforming Work:

1. Luminaire will be considered defective if it does not pass operation tests and inspections.
2. Remove and replace defective units and retest.

D. Prepare test and inspection reports.

3.4 ADJUSTING

A. Adjustments: Within 12 months of date of Substantial Completion, provide on-site visit to do
the following:
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1. Inspect luminaires. Replace lamps, emergency power units , batteries, exit signs, and
luminaires that are defective.

a. Parts and supplies must be manufacturer's authorized replacement parts and
supplies.

2. Conduct short-duration tests on all emergency lighting.

3.5 PROTECTION

A. Remove and replace luminaires and exit signs that are damaged or caused to be unfit for use by
construction activities.

END OF SECTION 265213
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SECTION 265619 - LED EXTERIOR LIGHTING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Exterior solid-state luminaires that are designed for and exclusively use LED lamp
technology.

2. Luminaire supports.

B. Related Requirements:

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, including
time switches, photoelectric relays, occupancy sensors, and multipole lighting relays and
contactors.

1.2 DEFINITIONS

A. CCT: Correlated color temperature.

B. CRI: Color rendering index.

C. Fixture: See "Luminaire."

D. IP: International Protection or Ingress Protection Rating.

E. Lumen: Measured output of lamp and luminaire, or both.

F. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of luminaire.

B. Delegated-Design Submittal: For luminaire supports.

1. Include design calculations for luminaire supports.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1. Provide a list of all lamp types used on Project. Use ANSI and manufacturers' codes.
2. Provide a list of all photoelectric relay types used on Project; use manufacturers' codes.
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1.5 FIELD CONDITIONS

A. Mark locations of exterior luminaires for approval by Architect prior to the start of luminaire
installation.

PART 2 - PRODUCTS

2.1 LUMINAIRE REQUIREMENTS

A. See Lighting Fixture Schedule on plans for fixture selections

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

C. NRTL Compliance: Luminaires shall be listed and labeled for indicated class and division of
hazard by an NRTL.

D. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for
indicated class and division of hazard by FM Global.

E. UL Compliance: Comply with UL 1598 and listed for wet location.

F. Retain CRI and CCT below for projects that require the same CRI and CCT across all product
types. If different product types require different CRI or CCT values, remove CRI and CCT
values from this article and insert under each product type used in the Project. Note that each
product type may have a different minimum CRI or CCT requirement.

G. CRI of minimum 90. CCT of 3000 K.

H. L70 lamp life of 50,000 hours.

I. Lamps dimmable from 100 percent to 0 percent of maximum light output.

J. Nominal Operating Voltage: 120 V ac

K. Lamp Rating: Lamp marked for outdoor use and in enclosed locations.

L. Source Limitations:

1. Obtain luminaires from single source from a single manufacturer.
2. For luminaires, obtain each color, grade, finish, type, and variety of luminaire from single

source with resources to provide products of consistent quality in appearance and
physical properties.

2.2 LUMINAIRE SUPPORT COMPONENTS

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for channel and angle iron supports and nonmetallic channel and angle supports.
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PART 3 - EXECUTION

3.1 GENERAL INSTALLATION REQUIREMENTS

A. Comply with NECA 1.

B. Use fastening methods and materials selected to resist seismic forces defined for the application
and approved by manufacturer.

C. Install lamps in each luminaire.

D. Fasten luminaire to structural support.

E. Supports:

1. Sized and rated for luminaire weight.
2. Able to maintain luminaire position after cleaning and relamping.
3. Support luminaires without causing deflection of finished surface.
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100

percent of luminaire weight and a vertical force of 400 percent of luminaire weight.

F. Wiring Method: Install cables in raceways. Conceal raceways and cables.

G. Install luminaires level, plumb, and square with finished grade unless otherwise indicated.

H. Coordinate layout and installation of luminaires with other construction.

I. Adjust luminaires that require field adjustment or aiming.

J. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and
Cables" and Section 260533 "Raceways and Boxes for Electrical Systems" for wiring
connections and wiring methods.

3.2 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Section 260553 "Identification for Electrical Systems."

3.3 FIELD QUALITY CONTROL

A. Inspect each installed luminaire for damage. Replace damaged luminaires and components.

B. Perform the following tests and inspections:

1. Operational Test: After installing luminaires, switches, and accessories, and after
electrical circuitry has been energized, test units to confirm proper operation.

2. Verify operation of photoelectric controls.

C. Illumination Tests:
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1. Measure light intensities at night. Use photometers with calibration referenced to NIST
standards. Comply with the following IES testing guide(s):

a. IES LM-5.

2. Operational Test: After installing luminaires, switches, and accessories, and after
electrical circuitry has been energized, test units to confirm proper operation.

D. Luminaire will be considered defective if it does not pass tests and inspections.

E. Prepare a written report of tests, inspections, observations, and verifications indicating and
interpreting results. If adjustments are made to lighting system, retest to demonstrate
compliance with standards.

3.4 DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain luminaires.

END OF SECTION 265619
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SECTION 284621.13 - CONVENTIONAL FIRE-ALARM SYSTEMSGENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Fire-alarm control unit. 
2. Manual fire-alarm boxes. 
3. System smoke detectors. 
4. Heat detectors. 
5. Notification appliances. 
6. Remote annunciator. 
7. Digital alarm communicator transmitter. 

B. Related Requirements: 

1. Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for cables and 
conductors for fire-alarm systems. 

1.2 ACTION SUBMITTALS 

A. General Submittal Requirements: 

1. Submittals shall be approved by authorities having jurisdiction prior to submitting them 
to Architect. 

2. Shop Drawings shall be prepared by persons with the following qualifications: 

a. Trained and certified by manufacturer in fire-alarm system design. 
b. NICET-certified fire-alarm technician; Level III minimum. 
c. Licensed or certified by authorities having jurisdiction, if required. 

B. Product Data: For each type of product, including furnished options and accessories. 

C. Shop Drawings: For fire-alarm system. 

1. Comply with recommendations and requirements in the "Documentation" section of the 
"Fundamentals" chapter in NFPA 72. 

2. Include plans, elevations, sections, details, and attachments to other work. 
3. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and locations. Indicate conductor 
sizes, indicate termination locations and requirements, and distinguish between factory 
and field wiring. 

4. Detail assembly and support requirements. 
5. Include voltage drop calculations for notification-appliance circuits. 
6. Include battery size calculations. 
7. Include input/output matrix. 
8. Include statement from manufacturer that all equipment and components have been tested 

as a system and meet all requirements in this Specification and in NFPA 72. 
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9. Include performance parameters and installation details for each detector. 
10. Verify that each duct smoke detector is listed for the complete range of air velocity, 

temperature, and humidity possible when air-handling system is operating. 
11. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, 

drawn to scale; coordinate location of duct smoke detectors and access to them. 

a. Show critical dimensions that relate to placement and support of sampling tubes, 
detector housing, and remote status and alarm indicators. 

b. Show field wiring required for HVAC unit shutdown on alarm. 
c. Locate detectors according to manufacturer's written recommendations. 

12. Include floor plans to indicate final outlet locations showing zone designation of each 
device. Show size and route of cable and conduits and point-to-point wiring diagrams. 

D. Delegated Design Submittal: For notification appliances and smoke and heat detectors, in 
addition to submittals listed above, indicate compliance with performance requirements and 
design criteria, including analysis data, signed and sealed by the qualified professional engineer 
responsible for their preparation. 

1. Drawings showing the location of each smoke and heat detector, ratings of each, and 
installation details as needed to comply with listing conditions of the device. 

2. Design Calculations: Calculate requirements for selecting the spacing and sensitivity of 
detection, complying with NFPA 72. Calculate spacing and intensities for strobe signals 
and sound-pressure levels for audible appliances. 

3. Indicate audible appliances required to produce square wave signal per NFPA 72. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fire-alarm systems and components to include in 
emergency, operation, and maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance Data," 
include the following. 

a. Comply with the "Records" section of the "Inspection, Testing and Maintenance" 
chapter in NFPA 72. 

b. Provide the "Fire Alarm and Emergency Communications System Record of 
Completion Documents" according to the "Completion Documents" article in the 
"Documentation" section of the "Fundamentals" chapter in NFPA 72. 

c. Complete wiring diagrams showing connections between all devices and 
equipment. 

d. Riser diagram. 
e. Record copy of site-specific software. 
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f. Provide the "Inspection and Testing Form" according to the "Inspection, Testing 
and Maintenance" chapter in NFPA 72, and include the following: 

1) Equipment tested. 
2) Frequency of testing of installed components. 
3) Frequency of inspection of installed components. 
4) Requirements and recommendations related to results of maintenance. 
5) Manufacturer's user training manuals. 

g. Manufacturer's required maintenance related to system warranty requirements. 
h. Abbreviated operating instructions for mounting at fire-alarm control unit and each 

annunciator unit. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Personnel shall be trained and certified by manufacturer for installation of units required 
for this Project. 

2. Installation shall be by personnel certified by NICET as fire-alarm Level III technician. 

B. NFPA Certification: 
1. Obtain certification according to NFPA 72 by a UL-listed alarm company. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Source Limitations for Fire-Alarm System and Components: Components shall be from a single 
manufacturer. Provide system manufacturer's certification that all components provided have 
been tested as, and will operate as, a system. 

B. Two-zone conventional system dedicated to fire-alarm service only. 

C. All components provided shall be listed for use with the selected system. 

D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

2.2 SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by one or more of the following devices[ and systems]: 

1. Manual stations. 
2. Heat detectors. 
3. Smoke detectors. 
4. Duct smoke detectors. 
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B. Fire-alarm signal shall initiate the following actions: 

1. Continuously operate alarm notification appliances. 
2. Identify alarm zone at fire-alarm control unit and remote annunciators. 
3. Transmit an alarm signal to the remote alarm receiving station. 
4. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode. 
5. Activate elevator power shunt trip. 
6. Activate emergency lighting control. 
7. Record events in the system memory. 

C. Supervisory signal initiation shall be by one or more of the following devices and systems: 
1. Elevator shunt-trip supervision. 

D. System trouble signal initiation shall be by one or more of the following devices and actions: 

1. Open circuits, shorts, and grounds in designated circuits. 
2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating 

devices. 
3. Loss of primary power at fire-alarm control unit. 
4. Ground or a single break in internal circuits of fire-alarm control unit. 
5. Abnormal ac voltage at fire-alarm control unit. 
6. Break in standby battery circuitry. 
7. Failure of battery charging. 
8. Abnormal position of any switch at fire-alarm control unit or annunciator. 

E. System Trouble and Supervisory Signal Actions: 

1. Initiate notification appliances. 
2. Annunciate at fire-alarm control unit and remote annunciators. 
3. After a time delay of 200 seconds, transmit a trouble or supervisory signal to the remote 

alarm receiving station. 

2.3 FIRE-ALARM CONTROL UNIT 

A. Similar to Silent Knight by Honeywell, Model SK-2/E 

B. General Requirements for Fire-Alarm Control Unit: 

1. Modular, power-limited design with electronic modules, UL 864 listed. 

a. Include a real-time clock for time annotation of events. 
b. The FACP shall be listed for connection to a central-station signaling system 

service. 

C. Circuits: 

1. No Fewer Than Two Initiating-Device Circuits: NFPA 72, Class B. 

2. One Notification-Appliance Circuit: NFPA 72, Class B. 
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2.4 MANUAL FIRE-ALARM BOXES 

A. Compatible with Fire Alarm Panel specified above 

B. General Requirements for Manual Fire-Alarm Boxes: Comply with UL 38. 

1. Single-action mechanism, type. 
2. Station Reset: Key- or wrench-operated switch. 

2.5 SYSTEM SMOKE DETECTORS 

A. Compatible with Fire Alarm Panel specified above 

B. General Requirements for System Smoke Detectors: 
1. Detectors shall be four-wire type. 
2. Base Mounting: Detector and associated electronic components shall be mounted in a 

twist-lock module that connects to a fixed base. Provide terminals in the fixed base for 
connection to building wiring. 

3. Self-Restoring: Detectors do not require resetting or readjustment after actuation to 
restore them to normal operation. 

C. Photoelectric Smoke Detectors: Comply with UL 268. 

D. Ionization Smoke Detector: Comply with UL 268. 

E. Duct Smoke Detectors: Photoelectric type complying with UL 268A. 

1. Remote indication and test station. 
2. Sampling Tubes: Design and dimensions as recommended by manufacturer for specific 

duct size, air velocity, and installation conditions where applied. 
3. Relay Fan Shutdown: Rated to interrupt fan motor-control circuit. 

2.6 HEAT DETECTORS 

A. Compatible with Fire Alarm Panel specified above 

B. General Requirements for Heat Detectors: Comply with UL 521. 

2.7 NOTIFICATION APPLIANCES 

A. Compatible with Fire Alarm Panel specified above 

B. General Requirements for Notification Appliances: Connected to notification-appliance signal 
circuits, zoned as indicated, equipped for mounting as indicated, and with screw terminals for 
system connections. 

1. Combination Devices: Factory-integrated audible and visible devices in a single-
mounting assembly, equipped for mounting as indicated, and with screw terminals for 
system connections. 
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C. Horns: Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating 
mechanism behind a grille. Comply with UL 464. 

D. Visible Notification Appliances: Xenon strobe lights complying with UL 1971, with clear or 
nominal white polycarbonate lens mounted on an aluminum faceplate. The word "FIRE" is 
engraved in minimum 1-inch- (25-mm-) high letters on the lens. 

1. Mounting: Wall mounted unless otherwise indicated. 
2. Flashing shall be in a temporal pattern, synchronized with other units. 
3. Strobe Leads: Factory connected to screw terminals. 
4. Mounting Faceplate: Factory finished, red. 

2.8 REMOTE ANNUNCIATOR 

A. Description: Annunciator functions shall match those of fire-alarm control unit for alarm, 
supervisory, and trouble indications. Manual switching functions shall match those of fire-alarm 
control unit, including acknowledging, silencing, resetting, and testing. 

1. Mounting: Surface cabinet, NEMA 250, Type 1. 

B. Display Type and Functional Performance: Alphanumeric display and LED indicating lights 
shall match those of fire-alarm control unit. Provide controls to acknowledge, silence, reset, and 
test functions for alarm, supervisory, and trouble signals. 

2.9 DIGITAL ALARM COMMUNICATOR TRANSMITTER 

A. Digital alarm communicator transmitter shall be acceptable to the remote central station and 
shall comply with UL 632. 

B. Functional Performance: Unit shall receive an alarm, supervisory, or trouble signal from fire-
alarm control unit and automatically capture telephone line(s) and dial a preset number for a 
remote central station. When contact is made with central station(s), signals shall be transmitted. 
If service on either line is interrupted for longer than 45 seconds, transmitter shall initiate a local 
trouble signal and transmit the signal indicating loss of telephone line to the remote alarm 
receiving station over the remaining line. Transmitter shall automatically report telephone 
service restoration to the central station. If service is lost on both telephone lines, transmitter 
shall initiate the local trouble signal. 

C. Local functions and display at the digital alarm communicator transmitter shall include the 
following: 

1. Verification that both telephone lines are available. 
2. Programming device. 
3. LED display. 
4. Manual test report function and manual transmission clear indication. 
5. Communications failure with the central station or fire-alarm control unit. 

D. Digital data transmission shall include the following: 



OAKLYN SENIOR CITIZENS CENTER 

CONVENTIONAL FIRE-ALARM SYSTEMS 284621.13 - 7 

1. Zone of the alarm initiating device. 
2. Zone of the supervisory signal. 
3. Zone of the trouble initiating device. 
4. Loss of ac supply. 
5. Loss of power. 
6. Low battery. 
7. Abnormal test signal. 
8. Communication bus failure. 

E. Self-Test: Conducted automatically every 24 hours with report transmitted to central station. 

PART 3 - EXECUTION 

3.1 EQUIPMENT INSTALLATION 

A. Comply with NFPA 72, NFPA 101, and requirements of authorities having jurisdiction for 
installation and testing of fire-alarm equipment. Install all electrical wiring to comply with 
requirements in NFPA 70 including, but not limited to, Article 760, "Fire Alarm Systems." 

B. Connecting to Existing Equipment: Verify that existing fire-alarm system is operational before 
making changes or connections. 

C. Install wall-mounted equipment, with tops of cabinets not more than 78 inches (1980 mm) 
above the finished floor. 

D. Manual Fire-Alarm Boxes: 

1. Install manual fire-alarm box in the normal path of egress within 60 inches (1520 mm) of 
the exit doorway. 

2. Mount manual fire-alarm box on a background of a contrasting color. 
3. The operable part of manual fire-alarm box shall be between 42 inches (1060 mm) and 48 

inches (1220 mm) above floor level. All devices shall be mounted at the same height 
unless otherwise indicated. 

E. Smoke- or Heat-Detector Spacing: Comply with NFPA 72. 

F. Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling tubes so they 
extend the full width of duct. Tubes more than 36 inches (9100 mm) long shall be supported at 
both ends. 

G. Elevator Shafts: Install a heat detector within 24 inches (610 mm) of each sprinkler head. 
Coordinate temperature rating and location with sprinkler rating and location. Do not install 
smoke detectors in sprinklered elevator shafts. 

H. Single-Station Smoke Detectors: Where more than one smoke alarm is installed within a 
dwelling or suite, they shall be connected so that the operation of any smoke alarm causes the 
alarm in all smoke alarms to sound. 
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I. Remote Status and Alarm Indicators: Install in a visible location near each smoke detector, 
sprinkler water-flow switch, and valve-tamper switch that is not readily visible from normal 
viewing position. 

J. Audible Alarm-Indicating Devices: Install not less than 6 inches (150 mm) below the ceiling. 
Install bells and horns on flush-mounted back boxes with the device-operating mechanism 
concealed behind a grille. Install all devices at the same height unless otherwise indicated. 

K. Visible Alarm-Indicating Devices: Install adjacent to each alarm bell or alarm horn and at least 
6 inches (150 mm) below the ceiling. Install all devices at the same height unless otherwise 
indicated. 

L. Device Location-Indicating Lights: Locate in public space near the device they monitor. 

3.2 PATHWAYS 

A. Pathways shall be installed in EMT. 

B. Exposed EMT shall be painted red enamel. 

3.3 CONNECTIONS 

A. Connect supervised interface devices to the following devices and systems. Install the interface 
device less than 36 inches (910 mm) from the device controlled. 

1. Smoke dampers in air ducts of designated HVAC duct systems. 

3.4 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems." 

B. Install framed instructions in a location visible from fire-alarm control unit. 

3.5 GROUNDING 

A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100. Install a ground 
wire from main service ground to fire-alarm control unit. 

B. Ground shielded cables at the control panel location only. Insulate shield at device location. 

3.6 FIELD QUALITY CONTROL 

A. Field tests shall be witnessed by authorities having jurisdiction. 

B. Perform the following tests and inspections: 
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1. Visual Inspection: Conduct the visual inspection prior to testing. 

a. Inspection shall be based on completed record Drawings and system 
documentation that is required by NFPA 72 in Chapter 10 "Fundamentals," 
Section 10.18.21 "Completion Documents, Preparation." 

b. Comply with NFPA 72, Chapter 14, "Inspection, Testing, and Maintenance," 
Section 14.3 "Inspection" and the "Visual Inspection Frequencies" Table; retain the 
"Initial/Reacceptance" column and list only the installed components. 

2. System Testing: Comply with NFPA 72, Chapter 14, "Inspection, Testing, and 
Maintenance," Section 14.4 "Testing" and the "Test Methods" Table. 

3. Factory-authorized service representative shall prepare the "Fire Alarm System Record of 
Completion" in the "Documentation" section of the "Fundamentals" chapter in NFPA 72 
and the "Inspection and Testing Form" in the "Records" section of the "Inspection, 
Testing and Maintenance" chapter in NFPA 72. 

C. Reacceptance Testing: Perform reacceptance testing to verify the proper operation of added or 
replaced devices and appliances. 

D. Fire-alarm system will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

F. Annual Test and Inspection: One year after date of Substantial Completion, test fire-alarm 
system complying with the visual and testing inspection requirements in NFPA 72. Use forms 
developed for initial tests and inspections. 

3.7 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain fire-alarm system. 

END OF SECTION 284621.13 
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	12.5 - 012300 FL - Alternates
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for alternates.

	1.3 DEFINITIONS
	A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined in the bidding requirements that may be added to or deducted from the base bid amount if the Owner decides to accept a corresponding change either in the a...
	1. Alternates described in this Section are part of the Work only if enumerated in the Agreement.
	2. The cost or credit for each alternate is the net addition to or deduction from the Contract Sum to incorporate alternates into the Work. No other adjustments are made to the Contract Sum.


	1.4 PROCEDURES
	A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work of the alternate into Project.
	1. Include, as part of each alternate, miscellaneous devices, accessory objects, and similar items incidental to or required for a complete installation, whether or not indicated as part of alternate.

	B. Execute accepted alternates under the same conditions as other Work of the Contract.
	C. Schedule: A Part 3 "Schedule of Alternates" Article is included at the end of this Section. Specification Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF ALTERNATES
	A. Alternate No. 1 – Rough-in Plumbing:
	1. Base Bid: The only plumbing work included in the Base Bid is work associated with the new sump pump and required power and related items.
	2. Alternate: Rough-in all sanitary and vent (to a height 4-feet above floor) piping for lower level plumbing fixtures, including the following:
	a. Saw-cut, remove and dispose of concrete slab, excavate, layout, and install piping for future plumbing fixtures.
	b. Connection of new piping to existing sanitary line.
	c. Inspections and approvals from local plumbing subcode official.
	d. Backfill after plumbing subcode approval with clean stone up to bottom of slab elevation.


	B. Alternate No. 2 – Rough-in electrical and data outlets in walls, and provide temporary lighting as indicated on drawings.
	a. Wall rough framing will be completed by the general contractor.
	b. Install outlet boxes with conduit to 6-inches above future ceiling height; blank plate all outlet boxes.
	c. Relocate existing 2’x2’ lighting fixtures on lower level and mount to existing plaster ceilings, in quantities shown below. Wire to new electrical panel and provide surface mounted switches and wiring. Note that new ceilings are not part of the Bas...
	1) Lower Level:
	a) Men’s Room – 1 fixture
	b) Women’s Room – 1 fixture
	c) Corridor – 3 fixtures
	d) Lounge – 3 fixtures
	e) Stair Landing – 1 fixture

	2) Upper Level:
	a) Activity – 6 fixtures
	b) Corridor – 2 fixtures
	c) Vestibule – 1 fixture



	C. Alternate No. 3 – HVAC system for lower level.
	a. Include all labor, material and electrical work for a functioning HVAC system for the lower level of the building.
	b. Ductwork shall be installed without connections for branch flexible ductwork.  Make openings in rigid ductwork at those locations and install grilles. Provide blanket insulation as specified.
	c. Provide a surface mounted thermostat and wiring to allow control of the equipment.
	d. Note that new ceilings are not part of the Base Bid or this Alternate.

	D. Alternate No. 4 – HVAC system for second floor.
	a. Include all labor, material and electrical work for a functioning HVAC system for the second floor of the building.
	b. Ductwork shall be installed without branch flexible ductwork.  Make openings in rigid ductwork at those locations and install grilles. Provide blanket insulation as specified.
	c. Provide a surface mounted thermostat and wiring to allow control of the equipment.
	d. Note that new ceilings are not part of the Base Bid or this Alternate.
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	024119 - Selective Demolition
	PART 1 -  TIPS:
	PART 1 -  To view non-printing Editor's Notes that provide guidance for editing, click on MasterWorks/Single-File Formatting/Toggle/Editor's Notes.
	PART 1 -  To read detailed research, technical information about products and materials, and coordination checklists, click on MasterWorks/Supporting Information.
	PART 1 -  Content Requests:
	PART 1 -  <Double click here to submit questions, comments, or suggested edits to this Section.>
	PART 1 -  Revise this Section by deleting and inserting text to meet Project-specific requirements.
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected portions of building or structure.
	2. Demolition and removal of selected site elements.

	A. Salvage of existing items to be reused or recycled.
	B. Related Requirements:
	1. Retain subparagraphs below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	1. Section 011000 "Summary" for restrictions on use of the premises, Owner-occupancy requirements, and phasing requirements.
	1. Section 015639 "Temporary Tree and Plant Protection" for temporary protection of existing trees and plants that are affected by selective demolition.
	2. Section 017300 "Execution" for cutting and patching procedures.
	3. Section 013516 "Alteration Project Procedures" for general protection and work procedures for alteration projects.


	1.1 Section 311000 "Site Clearing" for site clearing and removal of above- and below-grade improvements not part of selective demolition.
	1.2 DEFINITIONS
	A. Retain terms that remain after this Section has been edited for a project.
	A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged or reinstalled.
	B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and [deliver to Owner ready for reuse] [store].
	C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.
	A. Coordinate definition of "dismantle" with Section 013516 "Alteration Project Procedures" if that Section is also required for Project.
	E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or reinstalled.

	1.3 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.4 PREINSTALLATION MEETINGS
	A. Retain "Predemolition Conference" Paragraph below if Work of this Section is extensive or complex enough to justify a conference.
	A. Predemolition Conference: Conduct conference at [Project site] <Insert location>.
	1. Inspect and discuss condition of construction to be selectively demolished.
	2. Review structural load limitations of existing structure.
	3. Review and finalize selective demolition schedule and verify availability of materials, demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review requirements of work performed by other trades that rely on substrates exposed by selective demolition operations.
	5. Review areas where existing construction is to remain and requires protection.


	1.1 If needed, insert list of conference participants not mentioned in Section 013100 "Project Management and Coordination."
	1.5 INFORMATIONAL SUBMITTALS
	A. Coordinate "Qualification Data" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented in "Quality Assurance" Article.
	A. Qualification Data: For refrigerant recovery technician.
	A. Retain "Engineering Survey" Paragraph below if survey is Contractor's responsibility.
	B. Engineering Survey: Submit engineering survey of condition of building.
	A. Retain "Proposed Protection Measures" Paragraph below if selective demolition operations occur adjacent to occupied spaces and an informational submittal is required.
	C. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures proposed for protecting individuals and property[, for environmental protection] [, for dust control] [and] [, for noise control]. Indicate proposed locati...
	A. "Schedule of Selective Demolition Activities" Paragraph below may be used to track Contractor's progress; it may also be used to determine that selective demolition will not interfere with Owner's operations.
	D. Schedule of Selective Demolition Activities: Indicate the following:
	1. Detailed sequence of selective demolition and removal work, with starting and ending dates for each activity. Ensure Owner's [building manager's] [and] [other tenants'] on-site operations are uninterrupted.
	2. Interruption of utility services. Indicate how long utility services will be interrupted.
	3. Coordination for shutoff, capping, and continuation of utility services.
	4. Use of elevator and stairs.
	5. Coordination of Owner's continuing occupancy of portions of existing building and of Owner's partial occupancy of completed Work.

	E. Predemolition Photographs or Video: Show existing conditions of adjoining construction, including finish surfaces, that might be misconstrued as damage caused by salvage and demolition operations. Comply with Section 013233 "Photographic Documentat...
	F. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations. Include n...
	G. Warranties: Documentation indicating that existing warranties are still in effect after completion of selective demolition.

	1.6 CLOSEOUT SUBMITTALS
	A. Inventory: Submit a list of items that have been removed and salvaged.

	1.7 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification program.

	1.8 FIELD CONDITIONS
	A. Retain, revise, or delete this article to suit Project. Insert other limitations if necessary, such as when adjacent floors will be occupied.
	A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct selective demolition so Owner's operations will not be disrupted.
	A. Revise first paragraph below if necessary.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	A. Before selective demolition, Owner will remove the following items:
	A. In subparagraph below, include list of items that will be removed by Owner.
	A. <Insert items to be removed by Owner>.
	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	A. Retain one of two "Hazardous Materials" paragraphs below, or remove all references to hazardous materials. Insert scope of article to include asbestos, PCBs, and other materials if required. Coordinate statements with the General and Supplementary ...
	D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.
	1. Hazardous materials will be removed by Owner before start of the Work.
	1. Retain subparagraph below to cover instances where hazardous materials are unexpectedly found and must be remediated. See the General Conditions for additional requirements on hazardous materials.
	1. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and Owner. Hazardous materials will be removed by Owner under a separate contract.

	A. Retain "Hazardous Materials" Paragraph below if hazardous material remediation is part of the Work of this Contract. Consult a professional liability insurance carrier for current recommendations. Indemnification and a waiver of claims may be requi...
	A. Hazardous Materials: Present in buildings and structures to be selectively demolished. A report on the presence of hazardous materials is on file for review and use. Examine report to become aware of locations where hazardous materials are present.
	A. If retaining first subparagraph below, see discussion in Evaluations about Sections dealing with hazardous materials.
	A. Hazardous material remediation is specified elsewhere in the Contract Documents.
	A. Do not disturb hazardous materials or items suspected of containing hazardous materials except under procedures specified elsewhere in the Contract Documents.
	A. Retain subparagraph below if hazardous materials are known to be present. Delete if Owner does not have, or will not provide, material safety data sheets for these materials.
	A. Owner will provide material safety data sheets for suspected hazardous materials that are known to be present in buildings and structures to be selectively demolished because of building operations or processes performed there.
	A. Retain "Historic Areas" Paragraph below if historic removal or dismantling is required.
	A. Historic Areas: Demolition and hauling equipment and other materials shall be of sizes that clear surfaces within historic spaces, areas, rooms, and openings, including temporary protection, by [12 inches] <Insert dimension> or more.
	E. Storage or sale of removed items or materials on-site is not permitted.
	F. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations.


	1.9 WARRANTY
	A. Retain this article if existing warranties are affected. Obtain existing warranties from Owner. Coordinate requirements for existing roofing warranties.
	A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during selective demolition, by methods and with materials and using approved contractors so as not to void existing warranties. Notify warrantor before p...
	1. <Insert warranted system>.Shingle Roof system.

	B. Notify warrantor on completion of selective demolition, and obtain documentation verifying that existing system has been inspected and warranty remains in effect. Submit documentation at Project closeout.

	1.10 COORDINATION
	A. Retain this article if selective demolition will interfere with Owner's operations; insert phasing requirements if applicable.
	A. Arrange selective demolition schedule so as not to interfere with Owner's operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ANSI/ASSP A10.6 and NFPA 241.


	PART 1 -  <Double click to insert sustainable design text for building reuse.>
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Retain first paragraph below if disconnection of utilities is the Work of other Sections or if Owner performs work.
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	A. Retain first paragraph below if available. Existing condition and hazardous material information may be included in Section 003119 "Existing Condition Information" or Section 003126 "Existing Hazardous Material Information."
	A. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	A. Usually retain first option in first paragraph below. OSHA regulations require only that a "competent person" perform an engineering survey before building demolition begins. See Evaluations.
	B. [Perform] [Engage a professional engineer to perform] an engineering survey of condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent struc...
	1. Perform surveys as the Work progresses to detect hazards resulting from selective demolition activities.

	A. Retain "Steel Tendons" Paragraph below if selective demolition includes pretensioned or post-tensioned concrete slabs.
	A. Steel Tendons: Locate tensioned steel tendons and include recommendations for de-tensioning.
	A. Retain first paragraph below if hazardous material is known to exist and remediation is not part of the Work of this Contract.
	A. Verify that hazardous materials have been remediated before proceeding with building demolition operations.
	C. Perform surveys as the Work progresses to detect hazards resulting from selective demolition activities.
	D. Survey of Existing Conditions: Record existing conditions by use of [measured drawings] [preconstruction photographs or video] [and] [templates].
	1. Before selective demolition or removal of existing building elements that will be reproduced or duplicated in final Work, make permanent record of measurements, materials, and construction details required to make exact reproduction.
	2. Inventory and record the condition of items to be removed and salvaged.


	1.1 Requirement in subparagraph below is for treatment of historic facilities.
	1.1 Before selective demolition or removal of existing building elements that will be reproduced or duplicated in final Work, make permanent record of measurements, materials, and construction details required to make exact reproduction.
	3.2 PREPARATION
	A. Refrigerant in paragraph below may be part of equipment such as air-conditioning units, chillers, refrigerators, freezers, icemakers, heat pumps, dehumidifiers, and drinking water coolers.
	A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment according to 40 CFR 82 and regulations of authorities having jurisdiction.

	3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	A. Retain "Existing Services/Systems to Be Removed, Relocated, or Abandoned" Paragraph below if required. Delete if Owner arranges and performs work.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Retain first subparagraph below if shutting off utilities is responsibility of Owner. Delete if it is responsibility of Contractor.
	1. Owner will arrange to shut off indicated services/systems when requested by Contractor.
	1. Retain first subparagraph below if shutting off utilities is responsibility of Contractor. Delete if it is responsibility of Owner.
	1. Arrange to shut off utilities with utility companies.
	2. If services/systems are required to be removed, relocated, or abandoned, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to other parts of building.
	3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, equipment, and components indicated on Drawings to be removed.
	a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or compatible piping material and leave in place.
	c. Equipment to Be Removed: Disconnect and cap services and remove equipment.
	d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.
	e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove equipment and deliver to Owner.
	f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug remaining ducts with same or compatible ductwork material.
	g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible ductwork material and leave in place.



	3.4 PROTECTION
	A. Revise "Temporary Protection" Paragraph below to suit Project. Delete if adequately covered in Section 015000 "Temporary Facilities and Controls."
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide protection to ensure safe passage of people around selective demolition area and to and from occupied portions of building.
	2. Provide temporary weather protection, during interval between selective demolition of existing construction on exterior surfaces and new construction, to prevent water leakage and damage to structure and interior areas.
	3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed during selective demolition operations.
	4. Cover and protect furniture, furnishings, and equipment that have not been removed.
	5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in Section 015000 "Temporary Facilities and Controls."

	B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as required to preserve stability and prevent movement, settlement, or collapse of construction and finishes to remain, and to prevent unexpected or uncontro...
	1. Strengthen or add new supports when required during progress of selective demolition.

	C. Remove temporary barricades and protections where hazards no longer exist.

	3.5 SELECTIVE DEMOLITION, GENERAL
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Proceed with selective demolition systematically, from higher to lower level. Complete selective demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods least likely to damage construction to remain or adjoining construction. Use hand tools or small power tools designed for sawing or grinding, not hamm...
	3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	4. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations. Maintain portable fire-suppr...
	5. Maintain fire watch during and for at least <Insert number>4 hours after flame-cutting operations.
	6. Maintain adequate ventilation when using cutting torches.
	7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	8. Remove structural framing members and lower to ground by method suitable to avoid free fall and to prevent ground impact or dust generation.
	9. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	10. Dispose of demolished items and materials promptly.[ Comply with requirements in Section 017419 "Construction Waste Management and Disposal."]

	B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	A. Retain "Work in Historic Areas" Paragraph below if work in historic areas is required and both this Section and Section 024296 "Historic Removal and Dismantling" are retained.
	A. Work in Historic Areas: Selective demolition may be performed only in areas of Project that are not designated as historic. In historic spaces, areas, and rooms, or on historic surfaces, the terms "demolish" or "remove" shall mean historic "removal...
	C. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning. Identify contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's storage area [on-site] [off-site] [designated by Owner] [indicated on Drawings].
	5. Protect items from damage during transport and storage.

	D. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.
	2. Pack or crate items after cleaning and repairing. Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment. Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.

	A. In "Existing Items to Remain" Paragraph below, option adds cost. Revise to suit Project.
	E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition[ and ...

	3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. This article is an example only. Revise to suit Project.
	A. Retain one of two "Concrete" paragraphs below. Second paragraph will provide neater openings with less risk of damage to remaining concrete, but may cost more.
	A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at least 3/4 inch at junctures with construction to remain. Dislodge concrete from reinforcement at perimeter of areas being demolished, cut reinforcement, and...
	A. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain and at regular intervals using power-driven saw, and then remove concrete between saw cuts.
	B. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, using power-driven saw, and then remove masonry between saw cuts.
	C. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and remove.
	A. Revise "Resilient Floor Coverings" Paragraph below if more aggressive removal techniques such as shot blasting are required.
	D. Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations in RFCI's "Recommended Work Practices for the Removal of Resilient Floor Coverings."[ Do not use methods requiring solvent-based adhesive strippers.]
	A. If needed, insert requirements for other types of finishes.
	A. Revise "Roofing" Paragraph below to suit Project. Replace generic Section title with actual type of roof membrane, such as "Built-up Asphalt Roofing."
	E. Roofing: Remove no more existing roofing than what can be covered in one day by new roofing and so that building interior remains watertight and weathertight. See Section <Insert Section number and title> for new roofing requirements.
	1. Remove existing roof membrane, flashings, copings, and roof accessories.
	2. Remove existing roofing system down to substrate.


	1.1 If needed, insert requirements for other materials, products, equipment, and services.
	3.7 DISPOSAL OF DEMOLISHED MATERIALS
	A. Insert other specific disposal, cleanup, or removal requirements to suit Project.
	A. Remove demolition waste materials from Project site [and dispose of them in an EPA-approved construction and demolition waste landfill acceptable to authorities having jurisdiction.] [and recycle or dispose of them according to Section 017419 "Cons...
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
	1. Coordinate first subparagraph below with use of elevators, stairs, or building entries permitted by building manager.
	3. Remove debris from elevated portions of building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.
	4. Comply with requirements specified in Section 017419 "Construction Waste Management and Disposal."

	B. Burning: Do not burn demolished materials.

	3.8 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.



	040120.63 - Brick Masonry Repair
	PART 1 -  Revise this Section by deleting and inserting text to meet Project-specific requirements.
	PART 1 -  This Section uses the term "Architect." Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.
	PART 1 -  Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Retain or delete this article in all Sections of Project Manual.
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Repairing brick masonry.
	2. Removing abandoned anchors.
	3. Painting steel uncovered during the work.

	B. Related Requirements:
	1. Retain subparagraph below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	1. Section 013516 "Alteration Project Procedures" for general remodeling, renovation, repair, and maintenance requirements.


	1.1 ALLOWANCES
	1.1 Retain products and Work included in this Section that are covered by cash or quantity allowance. Do not include amounts. Insert descriptions of items in Part 2 or 3 to provide information affecting the cost of the Work that is not included under ...
	1.1 Allowances for brick masonry repair are specified in Section 012100 "Allowances."
	1.1 Remaining paragraphs below are examples only; revise to suit Project. Insert additional allowances according to retained types of work and allowances established. If there are multiple drawing designations for types of work, establish separate all...
	1.1 Preconstruction testing is part of testing and inspecting allowance.
	1.1 Abandoned anchor removal is part of <Insert name of allowance>.
	1.1 Brick removal and replacement is part of brick removal and replacement allowance.
	1.1 Patching brick masonry is part of masonry patching allowance.
	1.1 UNIT PRICES
	1.1 Retain this article if Work specified in this Section is measured and paid for under the provisions of unit prices. Do not include amounts. Insert descriptions of items in Part 2 or 3 to provide information affecting the cost of the Work that is n...
	1.1 Retain this article with "Allowances" Article above for unit-price adjustments to quantity allowances.
	1.1 Retain this article without "Allowances" Article above if using a single Unit-Price Schedule with a column of estimated quantities on which bids are priced and evaluated.
	1.1 Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."
	1.1 Unit prices apply to authorized work covered by [quantity allowances] [estimated quantities].
	1.1 Unit prices apply to additions to and deletions from Work as authorized by Change Orders.
	1.3 DEFINITIONS
	A. Retain terms that remain after this Section has been edited for a project.
	A. Pressure spray value in "Low-Pressure Spray" Paragraph below is not standardized; revise pressure to suit Project.
	A. Low-Pressure Spray: [100 to 400 psi; 4 to 6 gpm] <Insert range of values>.
	A. Revise "Rebuilding (Setting) Mortar" Paragraph below to suit local usage and office practice.
	B. Rebuilding (Setting) Mortar: Mortar used to set and anchor masonry in a structure, distinct from pointing mortar installed after masonry is set in place.
	A. Saturation coefficient is also called "C/B ratio."
	C. Saturation Coefficient: Ratio of the weight of water absorbed during immersion in cold water to weight absorbed during immersion in boiling water; used as an indication of resistance of bricks to freezing and thawing.

	1.1 PREINSTALLATION MEETINGS
	1.1 Retain "Preinstallation Conference" Paragraph below if Work of this Section is extensive or complex enough to justify a conference.
	1.1 Preinstallation Conference: Conduct conference at [Project site] <Insert location>.
	1.1 If needed, insert list of conference participants not mentioned in Section 013100 "Project Management and Coordination."
	1.1 Retain subparagraph below if additional requirements are necessary; include information about conference.
	1.1 Review methods and procedures related to brick masonry repair including, but not limited to, the following:
	1.1 Verify brick masonry repair specialist's personnel, equipment, and facilities needed to make progress and avoid delays.
	1.1 Materials, material application, sequencing, tolerances, and required clearances.
	1.1 Quality-control program.
	1.1 Coordination with building occupants.
	1.1 <Insert agenda items>.
	1.4 SEQUENCING AND SCHEDULING
	A. Procedure in first paragraph below may be required to ensure consistency of sand and gray portland cement, if any, throughout Project. Coordinate use of gray portland cement with "Mortar Materials" Article. Gray portland cement can vary more than w...
	A. Order sand[ and gray portland cement] for colored mortar immediately after approval of [Samples] [mockups]. Take delivery of and store at Project site enough quantity to complete Project.
	A. "Work Sequence" Paragraph below is an example only; revise to suit Project or delete if not prescribing a work sequence. This sequence assumes that cleaning, if required, precedes repairs. For this, masonry and joints must be sound enough to preven...
	B. Work Sequence: Perform brick masonry repair work in the following sequence, which includes work specified in this and other Sections:
	1. Retain and revise subparagraphs below, and insert others to suit Project. Insert other sequences for different areas of building if needed.
	1. Remove plant growth.
	2. Inspect masonry for open mortar joints and point them before cleaning to prevent the intrusion of water and other cleaning materials into the wall.
	3. Remove paint.
	4. Clean masonry.
	5. Rake out mortar from joints surrounding masonry to be replaced and from joints adjacent to masonry repairs along joints.
	6. Repair masonry, including replacing existing masonry with new masonry materials.
	7. Rake out mortar from joints to be repointed.
	8. Point mortar and sealant joints.
	9. After repairs and repointing have been completed and cured, perform a final cleaning to remove residues from this work.

	A. Retain subparagraph below if water repellents are part of Project; revise if water-repellent, graffiti-resistant coating is required.
	A. Where water repellents are to be used on or near masonry work, delay application of these chemicals until after pointing and cleaning.
	A. If windows are to be replaced, insert subparagraph into the above sequence for the timing of window replacement.
	A. Retain paragraph below if scaffolding anchor holes in masonry and patching them are required and acceptable; revise to suit Project.
	C. As scaffolding is removed, patch anchor holes used to attach scaffolding. Patch holes in bricks according to "Brick Masonry Patching" Article. Patch holes in mortar joints according to Section 040120.64 "Brick Masonry Repointing."

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	2. Include recommendations for product application and use.
	3. Include test data substantiating that products comply with requirements.

	B. Shop Drawings:
	1. Include plans, elevations, sections, and locations of replacement bricks on the structure, showing relation of existing and new or relocated units.
	2. Show provisions for expansion joints or other sealant joints.
	3. Show provisions for flashing, lighting fixtures, conduits, and weep holes as required.
	4. Show locations of scaffolding and points of scaffolding in contact with masonry. Include details of each point of contact or anchorage.

	A. Retain "Samples for Initial Selection" and "Samples for Verification" paragraphs below for two-stage Samples.
	C. Mix Designs:  For each type of mortar, grout, and parge. Include description of type and proportions of ingredients.
	1. Include test reports, per ASTM C 780, for mortar mixes required to comply with property specifications.

	D. Samples for Initial Selection: For the following:
	1. Retain and revise subparagraphs below and insert others to suit Project. Brick samples are not included because the existing brick is typically the standard of appearance, but brick samples for selection could be inserted. Revise options in "Colore...
	1. Colored Mortar: Submit sets of mortar that will be left exposed in the form of sample mortar strips, 6 inches long by [1/4 inch] [1/2 inch] wide, set in aluminum or plastic channels.
	a. Have each set contain a close color range of at least [three] [six] <Insert number> Samples of different mixes of colored sands and cements that produce a mortar matching existing, cleaned mortar when cured and dry.
	b. Submit with precise measurements on ingredients, proportions, gradations, and source of colored sands from which each Sample was made.

	2. Sand Types Used for Mortar: Minimum 8 oz. of each in plastic screw-top jars.
	3. Patching Compound: Submit sets of patching compound Samples in the form of plugs (patches in drilled holes) in sample units of masonry representative of the range of masonry colors on the building.
	a. Have each set contain a close color range of at least [three] [six] <Insert number> Samples of different mixes of patching compound that matches the variations in existing masonry when cured and dry.

	4. Include similar Samples of accessories involving color selection.

	E. Samples for Verification: For the following:
	1. Retain and revise subparagraphs below and insert others to suit Project.
	1. Each type of brick unit to be used for replacing existing units. Include sets of Samples to show the full range of shape, color, and texture to be expected. For each brick type, provide straps or panels containing at least four bricks. Include mult...
	1. Samples in first subparagraph below are of limited value because they are not cured under same conditions as patching compound used in actual work. A mockup provides a better sample.
	2. Each type of patching compound in the form of briquettes, at least 3 inches long by 1-1/2 inches wide. Document each Sample with manufacturer and stock number or other information necessary to order additional material.
	3. Accessories: Each type of accessory and miscellaneous support.


	1.6 INFORMATIONAL SUBMITTALS
	A. Coordinate "Qualification Data" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented in "Quality Assurance" Article.
	A. Qualification Data: For [brick masonry repair specialist] [including field supervisors and workers] [and] [testing service].
	A. Retain "Preconstruction Test Reports" Paragraph below if specifying preconstruction testing in "Preconstruction Testing" Article as Contractor's responsibility.
	B. Preconstruction Test Reports: For [existing bricks and mortar] [and] [replacement bricks].
	A. Retain paragraph below if program is retained in "Quality Assurance" Article.
	C. Quality-control program.

	1.7 QUALITY ASSURANCE
	A. Brick Masonry Repair Specialist Qualifications: Engage an experienced brick masonry repair firm to perform work of this Section. Firm shall have completed work similar in material, design, and extent to that indicated for this Project with a record...
	1. Field Supervision: Brick masonry repair specialist firm shall maintain experienced full-time supervisors on Project site during times that brick masonry repair work is in progress.
	1. Retain "Brick Masonry Repair Worker Qualifications" Subparagraph below if required; option is an example only.
	2. Brick Masonry Repair Worker Qualifications: [When bricks are being patched, assign at least one worker per crew who is trained and certified by manufacturer of patching compound to apply its products] <Insert requirement>.

	B. Quality-Control Program: Prepare a written quality-control program for this Project to systematically demonstrate the ability of personnel to properly follow methods and use materials and tools without damaging masonry. Include provisions for super...
	A. Retain required mockups in "Mockups" Paragraph below; insert others to suit Project. Test areas that were prepared or are required as part of a separate contract to evaluate and establish brick masonry repair materials and processes are not mockups.
	C. Mockups: Prepare mockups of brick masonry repair to demonstrate aesthetic effects and to set quality standards for materials and execution and for fabrication and installation.
	1. Masonry Repair: Prepare sample areas for each type of masonry repair work performed. If not otherwise indicated, size each mockup not smaller than two adjacent whole units or approximately 48 inches in least dimension. Construct sample areas in loc...
	a. Replacement: [Four] <Insert number> brick units replaced.
	b. Patching: Three small holes [at least 1 inch in diameter] [as directed] <Insert size> for each type of brick indicated to be patched.

	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	1. Retain subparagraph below if the intention is to make an exception to the default requirement in Section 014000 "Quality Requirements" for demolishing and removing mockups. These mockups are typically installed as part of existing building rather t...
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.8 PRECONSTRUCTION TESTING
	A. Retain this article for preconstruction testing. Revise this article based on Architect's knowledge of the building's materials and experience with similar work. Project-specific preconstruction testing can be expensive but may be the best means of...
	A. Preconstruction Testing Service::  [Owner will engage] [Engage] a qualified testing agency to perform preconstruction testing on brick masonry as follows:
	1. Retain applicable subparagraphs below; revise tests and insert others if required.
	1. Provide test specimens as indicated and representative of proposed materials and existing construction.
	2. Replacement Brick: Test each proposed type of replacement brick according to sampling and testing methods in ASTM C67 for compressive strength, 24-hour cold-water absorption, five-hour boil absorption, saturation coefficient, and initial rate of ab...
	1. Usually test existing brick and mortar before preparing the Specifications, and delete "Existing Brick," "Existing Mortar," and "Temporary Patch" subparagraphs below.
	3. Existing Brick: Test each type of existing brick indicated for replacement according to testing methods in ASTM C67 for compressive strength, 24-hour cold-water absorption, five-hour boil absorption, saturation coefficient, and initial rate of abso...
	4. Existing Mortar: Test according to ASTM C1324, modified as agreed by testing service and Architect for Project requirements, to determine proportional composition of original ingredients, sizes and colors of aggregates, and approximate strength.
	5. Temporary Patch: As directed by Architect, provide temporary materials followed by permanent repairs at locations from which existing samples were taken.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Retain paragraphs below that are applicable to products retained in Part 2.
	A. Deliver bricks to Project site strapped together in suitable packs or pallets or in heavy-duty cartons and protected against impact and chipping.
	B. Deliver packaged materials to Project site in manufacturer's original and unopened containers, labeled with manufacturer's name and type of products.
	C. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials that have become damp.
	D. Store hydrated lime in manufacturer's original and unopened containers. Discard lime if containers have been damaged or have been opened for more than two days.
	E. Store sand where grading and other required characteristics can be maintained and contamination avoided.
	F. Handle bricks to prevent overstressing, chipping, defacement, and other damage.

	1.10 FIELD CONDITIONS
	A. Usually retain this article; revise to suit Project.
	A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit brick masonry repair work to be performed according to product manufacturers' written instructions and specified requirements.
	A. Retain "Temperature Limits" or "Cold-Weather Requirements" Paragraph below. Retain second if cold-weather construction is permitted for repair work.
	B. Temperature Limits: Repair brick masonry only when air temperature is between 40 and 90 deg F and is predicted to remain so for at least seven days after completion of the Work unless otherwise indicated.
	C. Cold-Weather Requirements: Comply with the following procedures for masonry repair unless otherwise indicated:
	1. When air temperature is below 40 deg F, heat mortar ingredients, masonry repair materials, and existing masonry walls to produce temperatures between 40 and 120 deg F.
	2. When mean daily air temperature is below 40 deg F, provide enclosure and heat to maintain temperatures above 32 deg F within the enclosure for seven days after repair.

	D. Hot-Weather Requirements: Protect masonry repairs when temperature and humidity conditions produce excessive evaporation of water from mortar and repair materials. Provide artificial shade and wind breaks, and use cooled materials as required to mi...
	E. For manufactured repair materials, perform work within the environmental limits set by each manufacturer.
	F. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted.  Immediately remove grout, mortar, and soil that come in contact with such masonry.
	G. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work.  Cover partially completed masonry when construction is not in progress.
	1. Extend cover a minimum of 24 inches down both sides and hold cover securely in place.



	PART 1 -  For manufactured repair materials, perform work within the environmental limits set by each manufacturer.
	PART 2 -  PRODUCTS
	1.1 See Editing Instruction No. 1 in the Evaluations for cautions about named manufacturers and products. For an explanation of options and Contractor's product selection procedures, see Section 016000 "Product Requirements."
	2.1 PERFORMANCE REQUIREMENTS
	A. Source Limitations: Obtain each type of material for repairing brick masonry (brick, cement, sand, etc.) from single source with resources to provide materials of consistent quality in appearance and physical properties.

	2.2 MASONRY MATERIALS
	A. Revise this article to suit Project. Insert other materials and properties if required.
	A. Face Brick: As required to complete brick masonry repair work.
	1. Retain "Brick Matching Existing" or "Brick Matching Architect's Sample" Subparagraph below.
	1. Retain first option in "Brick Matching Existing" Subparagraph below, revising percentage if required, if properties are unknown. Retain second option if required properties are known.
	1. Brick Matching Existing: Units with colors, color variation within units, surface texture, size, and shape that match existing brickwork and with physical properties [within 10 percent of those determined from preconstruction testing of selected ex...
	a. Retain "Physical Properties" Subparagraph below if required properties are known.
	a. Physical Properties: According to ASTM C67 and as follows:
	a. Compressive Strength: <Insert requirement>.
	a. 24-Hour Cold-Water Submersion Absorption: <Insert requirement>.
	a. Five-Hour Boil Absorption: <Insert requirement>.
	a. Saturation Coefficient: <Insert requirement>.
	a. Initial Rate of Absorption: <Insert requirement>.
	a. For existing brickwork that exhibits a range of colors or color variation within units, provide brick that proportionally matches that range and variation rather than brick that matches an individual color within that range.

	1. Brick Matching Architect's Sample: Units with colors, color variation within units, surface texture, and physical properties that match Architect's sample. Match existing units in size and shape.
	1. Retain "Physical Properties" Subparagraph below if required properties are known.
	1. Physical Properties: According to ASTM C67 and as follows:
	1. Compressive Strength: <Insert requirement>.
	1. 24-Hour Cold-Water Submersion Absorption: <Insert requirement>.
	1. Five-Hour Boil Absorption: <Insert requirement>.
	1. Saturation Coefficient: <Insert requirement>.
	1. Initial Rate of Absorption: <Insert requirement>.
	1. For Architect's sample that exhibits a range of colors or color variation within units, provide brick that proportionally matches that range rather than brick that matches an individual color within that range.
	2. Special Shapes:
	a. Provide molded, 100 percent solid shapes for applications where core holes or "frogs" could be exposed to view or weather when in final position and where shapes produced by sawing would result in sawed surfaces being exposed to view.
	b. Provide specially ground units, shaped to match patterns, for arches and where indicated.
	c. Mechanical chopping or breaking brick, or bonding pieces of brick together by adhesive, are unacceptable procedures for fabricating special shapes.

	3. Tolerances as Fabricated::  [According to tolerance requirements in ASTM C216, Type FBX] [According to tolerance requirements in ASTM C216, Type FBS] <Insert requirement>.

	A. Retain "Building Brick" Paragraph below if rebuilding backup wythes is required.
	B. Building Brick: ASTM C62, of same vertical dimension as face brick, for masonry work concealed from view.
	1. Retain one or both subparagraphs below to suit Project.
	1. Grade SW where in contact with earth.
	1. Generally retain first option in subparagraph below for exterior walls; retain second option for interior walls; revise to suit Project.
	2. [Grade SW or MW] [Grade SW, MW, or NW] for concealed backup.


	1.1 MORTAR MATERIALS
	1.1 Retain one or more paragraphs in this article to suit Project. Delete masonry cement and mortar cement if not allowed by "Mortar Mixes" Article. See Evaluations for discussion of masonry cement and mortar cement.
	1.1 In "Portland Cement" Paragraph below, gray portland cement is sometimes used to help obtain correct mortar color.
	1.1 Portland Cement: ASTM C150/C150M, Type I or Type II, except Type III may be used for cold-weather construction; white[ or gray, or both] where required for color matching of mortar.
	1.1 Retain subparagraph below if required.
	1.1 Provide cement containing not more than 0.60 percent total alkali when tested according to ASTM C114.
	1.1 Hydrated Lime: ASTM C207, Type S.
	1.1 Masonry Cement: ASTM C91/C91M.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Mortar Cement: ASTM C1329/C1329M.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Mortar Sand: ASTM C144.
	1.1 Retain "Exposed Mortar" Subparagraph below if required; revise to suit Project.
	1.1 Exposed Mortar: Match size, texture, and gradation of existing mortar sand as closely as possible. Blend several sands if necessary to achieve suitable match.
	1.1 Revise "Colored Mortar" Subparagraph below to produce exposed mortar quality and appearance required for Project.
	1.1 Colored Mortar: Natural sand or ground marble, granite, or other sound stone of color necessary to produce required mortar color.
	1.1 Retain "Mortar Pigments" Paragraph below for pigmented mortar.
	1.1 Mortar Pigments: ASTM C979/C979M, compounded for use in mortar mixes, and having a record of satisfactory performance in masonry mortars.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Water: Potable.
	2.3 MANUFACTURED REPAIR MATERIALS
	A. Brick Patching Compound: Factory-mixed cementitious product that is custom manufactured for patching brick masonry.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Cathedral Stone Products, Inc.
	b. Conproco Corporation.
	c. Edison Coatings, Inc.
	d. Or approved equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Use formulation that is vapor and water permeable (equal to or more than the brick), exhibits low shrinkage, has lower modulus of elasticity than bricks being repaired, and develops high bond strength to all types of masonry.
	3. Use formulation having working qualities and retardation control to permit forming and sculpturing where necessary.
	4. Formulate patching compound in colors and textures to match each brick being patched. Provide [sufficient number of] [no fewer than three] <Insert number> colors to enable matching of the color, texture, and variation of each unit.


	2.4 ACCESSORY MATERIALS
	A. Retain "Setting Buttons and Shims" Paragraph below to ensure equal joint spacing.
	A. Setting Buttons and Shims: Resilient plastic, nonstaining to masonry, sized to suit joint thicknesses and bed depths of bricks, less the required depth of pointing materials unless removed before pointing.
	B. Masking Tape: Nonstaining, nonabsorbent material; compatible with mortar, joint primers, sealants, and surfaces adjacent to joints; and that easily comes off entirely, including adhesive.
	A. Insert paragraph(s) for other types of masking products, including tapes, sheets, etc., to suit Project.
	A. Retain "Antirust Coating" Paragraph below if retaining requirement in Part 3 for coating existing anchors within wall.
	C. Antirust Coating: Fast-curing, lead- and chromate-free, self-curing, universal modified-alkyd primer according to [MPI #23 (surface-tolerant, anticorrosive metal primer)] [or] [SSPC-Paint 20 or SSPC-Paint 29 zinc-rich coating] <Insert requirement>.
	1. Coordinate surface preparation standard in "Surface Preparation" Subparagraph below with surface preparation standard in "Painting Steel Uncovered during the Work" Article. If known, consider inserting manufacturer's name and product name.
	1. Surface Preparation: Use coating requiring no better than [SSPC-SP 2, "Hand Tool Cleaning"] [SSPC-SP 3, "Power Tool Cleaning"] [or] [SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning"] <Insert surface preparation standard> surface preparation accord...
	1. Limit in "VOC Limit" Subparagraph below is the EPA limit for rust-preventive architectural coatings.
	2. VOC Limit: Use coating with a VOC content of [400 g/L] <Insert value> or less.

	D. Other Products: Select materials and methods of use based on the following, subject to approval of a mockup:
	1. Previous effectiveness in performing the work involved.
	2. Minimal possibility of damaging exposed surfaces.
	3. Consistency of each application.
	4. Uniformity of the resulting overall appearance.
	5. Do not use products or tools that could leave residue on surfaces.


	2.5 MORTAR MIXES
	A. Mortar mix proportions shall be in accordance with mortar analysis to be performed by the Contractor’s Testing Agency.  Color and texture of mortar shall match that of existing adjacent mortar.


	PART 1 -  Measurement and Mixing: Measure cementitious materials and sand in a dry condition by volume or equivalent weight. Do not measure by shovel; use known measure. Mix materials in a clean, mechanical batch mixer.
	PART 1 -  Colored Mortar: Produce mortar of color required by using specified ingredients. Do not alter specified proportions without Architect's approval.
	PART 1 -  Retain "Mortar Pigments" Subparagraph below if using pigments; revise to suit Project.
	PART 1 -  Mortar Pigments: Where mortar pigments are indicated, do not add pigment exceeding 10 percent by weight of the cementitious or binder materials, except for carbon black which is limited to 2 percent, unless otherwise demonstrated by a satisf...
	PART 1 -  Do not use admixtures in mortar unless otherwise indicated.
	PART 1 -  Mixes: Mix mortar materials in the following proportions:
	PART 1 -  Retain "Rebuilding (Setting) Mortar by Volume," "Rebuilding (Setting) Mortar by Type," or "Rebuilding (Setting) Mortar by Property" Subparagraph below, or revise to indicate specific requirements for each type of brick unit indicated. Consid...
	PART 1 -  The volumetric proportion in "Rebuilding (Setting) Mortar by Volume" Subparagraph is an example only; revise to suit Project.
	PART 1 -  Rebuilding (Setting) Mortar by Volume: ASTM C270, Proportion Specification, [1 part portland cement, 1 part lime, and 6 parts sand] <Insert proportions>.
	PART 1 -  Rebuilding (Setting) Mortar by Type: ASTM C270, Proportion Specification, [Type N] <Insert Type> unless otherwise indicated; with cementitious material limited to [portland cement and lime] [masonry cement] [or] [mortar cement].
	PART 1 -  Insert additional properties in "Rebuilding (Setting) Mortar by Property" Subparagraph below if required.
	PART 1 -  Rebuilding (Setting) Mortar by Property: ASTM C270, Property Specification, [Type N] <Insert Type> unless otherwise indicated; with cementitious material limited to [portland cement and lime] [masonry cement] [or] [mortar cement].
	PART 1 -  Retain "Pigmented, Colored Mortar" Subparagraph below if adding mortar pigment to setting-mortar mix.
	PART 1 -  Pigmented, Colored Mortar: Add mortar pigments to produce exposed, setting (rebuilding) mortar of colors required.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.
	1. No work in this section shall be executed when the ambient temperature is less than 40 degrees F and rising or 45 degrees F and falling, or higher than 80 degrees F.
	2. No pointing shall be executed when freezing temperatures are expected within 48 hours.
	3. No additives shall be used to extend these acceptable temperature ranges.
	4. Heat materials and provide temporary protection of completed portions of the work in accordance with the governing code and with “Construction and Protection Recommendations for Cold Weather Masonry Construction” of Technical Notes on Brick and Til...

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	1.1 REPAIR SPECIALIST
	1.1 Retain this article if list of preapproved firms is used as quality-control procedure.
	1.1 If retaining second option in "Brick Masonry Repair Specialist Firms" Paragraph below, include procedure for approving other firms in Document 002213 "Supplementary Instructions to Bidders."
	1.1 Brick Masonry Repair Specialist Firms: Subject to compliance with requirements, [have masonry repair performed by one of the following] [firms that may perform masonry repair include, but are not limited to, the following]:
	1.1 <Insert, in separate subparagraphs, names of masonry repair specialist firms>.
	3.2 PROTECTION
	A. Prevent mortar from staining face of surrounding masonry and other surfaces.
	1. Cover sills, ledges, and other projecting items to protect them from mortar droppings.
	2. Keep wall area wet below rebuilding and repair work to discourage mortar from adhering.
	3. Immediately remove mortar splatters in contact with exposed masonry and other surfaces.

	A. Retain paragraph below if applicable; insert other items that may interfere with execution of repair work.
	B. Remove[ gutters and] downspouts and associated hardware adjacent to masonry and store during masonry repair. Reinstall when repairs are complete.
	1. Provide temporary rain drainage during work to direct water away from building.


	3.3 MASONRY REPAIR, GENERAL
	A. Retain "Appearance Standard" Paragraph below to control overall appearance from a distance.
	A. Appearance Standard: Repaired surfaces are to have a uniform appearance as viewed from [20 feet] [50 feet] <Insert distance> away by Architect.

	3.4 ABANDONED ANCHOR REMOVAL <Insert drawing designation>
	A. Copy this article and re-edit for significantly different conditions and anchor types to be removed.
	A. Insert drawing designation. Use these designations on Drawings to identify locations. See "Delineating the Work" Article in the Evaluations for discussion of these designations.
	A. Remove abandoned anchors, brackets, wood nailers, and other extraneous items [no longer in use unless indicated to remain] [indicated to be removed].
	1. Remove items carefully to avoid spalling or cracking masonry.
	2. Notify Architect before proceeding if an item cannot be removed without damaging surrounding masonry. Do the following where directed:
	a. Revise first two subparagraphs below if cutting off an item flush is acceptable. Ferrous items continue to corrode if cut off flush.
	a. Cut or grind off item approximately [3/4 inch] <Insert dimension> beneath surface and core drill a recess of same depth in surrounding masonry as close around item as practical.
	b. Immediately paint exposed end of item with two coats of antirust coating, following coating manufacturer's written instructions and without exceeding manufacturer's recommended dry film thickness per coat. Keep paint off sides of recess.

	3. Patch hole where each item was removed unless directed to remove and replace bricks.


	3.5 BRICK REMOVAL AND REPLACEMENT <Insert drawing designation>
	A. Copy this article and re-edit for significantly different shapes and sizes of bricks to be removed and replaced.
	A. Insert drawing designation. Use these designations on Drawings to identify locations. See "Delineating the Work" Article in the Evaluations for discussion of these designations.
	A. At locations indicated, remove bricks that are damaged, spalled, or deteriorated[ or are to be reused]. Carefully remove entire units from joint to joint, without damaging surrounding masonry, in a manner that permits replacement with full-size units.
	1. When removing single bricks, remove material from center of brick and work toward outside edges.

	B. Support and protect remaining masonry that surrounds removal area.
	A. Retain option in first paragraph below if applicable; revise to suit Project.
	C. Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged condition.[ Coordinate with new flashing, reinforcement, and lintels, which are specified in other Sections.]
	D. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose units in existing masonry backup, rotted wood, rusted metal, and other deteriorated items.
	E. Remove in an undamaged condition as many whole bricks as possible.
	1. Remove mortar, loose particles, and soil from brick by cleaning with hand chisels, brushes, and water.
	2. Remove sealants by cutting close to brick with utility knife and cleaning with solvents.
	3. Store brick for reuse. Store off ground, on skids, and protected from weather.
	4. Deliver cleaned brick not required for reuse to Owner unless otherwise indicated.

	F. Clean masonry surrounding removal areas by removing mortar, dust, and loose particles in preparation for brick replacement.
	G. Replace removed damaged brick with other removed brick in good condition, where possible, [or with new brick ]matching existing brick. Do not use broken units unless they can be cut to usable size.
	H. Install replacement brick into bonding and coursing pattern of existing brick. If cutting is required, use a motor-driven saw designed to cut masonry with clean, sharp, unchipped edges.
	1. Maintain joint width for replacement units to match existing joints.
	1. Retain subparagraph below especially for narrow joints and where multiple courses are laid in quick succession.
	2. Use setting buttons or shims to set units accurately spaced with uniform joints.

	I. Lay replacement brick with rebuilding (setting) mortar and with completely filled bed, head, and collar joints. Butter ends with enough mortar to fill head joints and shove into place. Wet both replacement and surrounding bricks that have ASTM C67 ...
	1. Retain one of first two subparagraphs below. Coordinate with mortar mixes in Part 2. First subparagraph assumes that laying, setting, and repointing are done at same time; second assumes that joints are repointed separately.
	1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing brickwork.
	1. Rake out mortar used for laying brick before mortar sets according to Section 040120.64 "Brick Masonry Repointing." Point at same time as repointing of surrounding area.
	2. When mortar is hard enough to support units, remove shims and other devices interfering with pointing of joints.

	J. Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive hours, including weekends and holidays.
	1. Revise subparagraph below to suit Project.
	1. Hairline cracking within the mortar or mortar separation at edge of a joint is unacceptable. Completely remove such mortar and repoint.


	1.1 PAINTING STEEL UNCOVERED DURING THE WORK <Insert drawing designation>
	1.1 Retain this article if steel may be uncovered during the Work. Revise to accommodate another method or methods if required.
	1.1 Insert drawing designation. Use these designations on Drawings to identify locations. See "Delineating the Work" Article in the Evaluations for discussion of these designations.
	1.1 Notify Architect if steel is exposed during masonry removal. Where Architect determines that steel is structural, or for other reasons cannot be totally removed, prepare and paint it as follows:
	1.1 Coordinate "Surface Preparation" Subparagraph below with surface preparation standard for antirust coating in "Accessory Materials" Article.
	1.1 Surface Preparation: Remove paint, rust, and other contaminants according to [SSPC-SP 2, "Hand Tool Cleaning"] [SSPC-SP 3, "Power Tool Cleaning"] [or] [SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning"] <Insert surface preparation standard>, as ap...
	1.1 Antirust Coating: Immediately paint exposed steel with two coats of antirust coating, following coating manufacturer's written instructions and without exceeding manufacturer's recommended rate of application (dry film thickness per coat).
	1.1 Consult Project structural engineer about option in paragraph below; revise to suit Project.
	1.1 If on inspection and rust removal, the thickness of a steel member is found to be reduced from rust by more than [1/16 inch] <Insert dimension>, notify Architect before proceeding.
	3.6 BRICK MASONRY PATCHING <Insert drawing designation>
	A. Copy this article and re-edit for significantly different types and sizes of brick masonry patching.
	A. Insert drawing designation. Use these designations on Drawings to identify locations. See "Delineating the Work" Article in the Evaluations for discussion of these designations.
	A. Patching slightly to moderately damaged brick masonry is usually much less expensive than replacing it.
	A. Patch the following bricks unless another type of repair or replacement is indicated:
	1. Usually retain first subparagraph below and indicate bricks that require patching on Drawings.
	1. Bricks indicated to be patched.
	1. Retain three subparagraphs below, with or without subparagraph above; revise to suit Project.
	1. Bricks with holes.
	1. Consider retaining option in one or both subparagraphs below to define an acceptable defect size; revise to suit Project.
	2. Bricks with chipped edges or corners.[ Patch chipped edges or corners measuring more than 3/4 inch in least dimension.]
	3. Bricks with small areas of deep deterioration.[ Patch deep deteriorations measuring more than 3/4 inch in least dimension and more than 1/4 inch deep.]

	A. Retain first paragraph below if there are existing patches in unsatisfactory condition. Retain one of two options; retain first if not all existing patches require replacement and their locations are indicated on Drawings; revise to suit Project.
	B. Remove and replace existing patches [where indicated] [unless otherwise indicated or approved by Architect].
	C. Patching Bricks:
	1. Remove loose material from masonry surface. Carefully remove additional material so patch does not have feathered edges but has square or slightly undercut edges on area to be patched and is at least [1/4 inch] <Insert dimension> thick, but not les...
	2. Mask adjacent mortar joint or rake out for repointing if patch extends to edge of brick.
	1. Retain first subparagraph below for bricks that exhibit color variation.
	3. Mix patching compound in individual batches to match each unit being patched. Combine one or more colors of patching compound, as needed, to produce exact match.
	4. Rinse surface to be patched and leave damp, but without standing water.
	5. Brush-coat surfaces with slurry coat of patching compound according to manufacturer's written instructions.
	6. Place patching compound in layers as recommended in writing by patching compound manufacturer, but not less than 1/4 inch or more than 2 inches thick. Roughen surface of each layer to provide a key for next layer.
	7. Trowel, scrape, or carve surface of patch to match texture and surrounding surface plane or contour of brick. Shape and finish surface before or after curing, as determined by testing, to best match existing brick.
	8. Keep each layer damp for 72 hours or until patching compound has set.
	9. Remove and replace patches with hairline cracks or that show separation from brick at edges, and those that do not match adjoining brick in color or texture.


	3.7 FINAL CLEANING
	A. Retain this article only if overall cleaning of existing masonry occurs before repair work is completed.
	A. Revise first paragraph below if chemical cleaning of repaired masonry is required; delete if overall cleaning of repaired masonry is included in another Section.
	A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water applied by low-pressure spray.
	1. Do not use metal scrapers or brushes.
	2. Do not use acidic or alkaline cleaners.

	A. Paragraphs below are examples only; revise to suit Project.
	B. Remove old mortar by hand chisel and mallet, unless Contractor can demonstrate how each operator’s skilled use of power tools will not damage masonry.  Even if use of power tools has been approved, the power tools shall only be used to remove the c...
	C. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes.  Obtain Architect's approval of sample cleaning before proceeding with cleaning of masonry.
	D. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with liquid strippable masking agent or polyethylene film and waterproof masking tape.
	E. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces thoroughly with clear water.
	F. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical Notes 20.
	G. Clean adjacent nonmasonry surfaces. Use detergent and soft brushes or cloths.
	H. Clean mortar and debris from roof; remove debris from gutters and downspouts. Rinse off roof and flush gutters and downspouts.
	I. Remove masking materials, leaving no residues that could trap dirt.

	3.8 FIELD QUALITY CONTROL
	A. Retain "Testing Agency" Paragraph below if Owner retains full-time inspectors, or retain "Architect's Project Representatives" Paragraph below if Architect's representatives will be on-site daily to make observations, or both.
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. Allow inspectors use of lift devices and scaffolding, as needed, to perform inspections.
	A. Architect's Project Representatives: Architect will assign Project representatives to help carry out Architect's responsibilities at the site, including observing progress and quality of portion of the Work completed. Allow Architect's Project repr...
	B. Notify [inspectors] [and] [Architect's Project representatives] in advance of times when lift devices and scaffolding will be relocated. Do not relocate lift devices and scaffolding until [inspectors] [and] [Architect's Project representatives] hav...

	3.9 MASONRY WASTE DISPOSAL
	A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property.
	B. Masonry Waste: Remove masonry waste and legally dispose of off Owner's property.



	040120.64 - Brick Masonry Repointing
	PART 1 -  Revise this Section by deleting and inserting text to meet Project-specific requirements.
	PART 1 -  This Section uses the term "Architect." Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.
	PART 1 -  Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Retain or delete this article in all Sections of Project Manual.
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Repointing joints with mortar.
	2. Repointing joints with sealant.

	B. Related Requirements:
	1. Retain subparagraph below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	1. Section 013516 "Alteration Project Procedures" for general remodeling, renovation, repair, and maintenance requirements.
	2. Section 040120.63 “Brick Masonry Repair”


	1.1 ALLOWANCES
	1.1 Retain products and Work included in this Section that are covered by cash or quantity allowance. Do not include amounts. Insert descriptions of items in Part 2 or 3 to provide information affecting the cost of the Work that is not included under ...
	1.1 Allowances for repointing brick masonry are specified in Section 012100 "Allowances."
	1.1 Remaining paragraphs below are examples only; revise to suit Project. Insert additional allowances according to retained types of work and allowances established. If there are multiple drawing designations for types of work, establish separate all...
	1.1 Preconstruction testing is part of testing and inspecting allowance.
	1.1 Repointing brick masonry is part of masonry repointing allowance.
	1.1 UNIT PRICES
	1.1 Retain this article if Work specified in this Section is measured and paid for under the provisions of unit prices. Do not include amounts. Insert descriptions of items in Part 2 or 3 to provide information affecting the cost of the Work that is n...
	1.1 Retain this article with "Allowances" Article above for unit-price adjustments to quantity allowances.
	1.1 Retain this article without "Allowances" Article above if using a single Unit-Price Schedule with a column of estimated quantities on which bids are priced and evaluated.
	1.1 Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."
	1.1 Unit prices apply to authorized work covered by [quantity allowances] [estimated quantities].
	1.1 Unit prices apply to additions to and deletions from Work as authorized by Change Orders.
	1.3 DEFINITIONS
	A. Retain terms that remain after this Section has been edited for a project.
	A. Revise or delete "Low-Pressure Spray" Paragraph below to suit Project. Low-pressure spray values are not standardized.
	A. Low-Pressure Spray: [100 to 400 psi; 4 to 6 gpm] <Insert range of values>.

	1.1 PREINSTALLATION MEETINGS
	1.1 Retain "Preinstallation Conference" Paragraph below if Work of this Section is extensive or complex enough to justify a conference.
	1.1 Preinstallation Conference: Conduct conference at [Project site] <Insert location>.
	1.1 If needed, insert list of conference participants not mentioned in Section 013100 "Project Management and Coordination."
	1.1 Retain subparagraph below if additional requirements are necessary; include information about conference.
	1.1 Review methods and procedures related to repointing brick masonry including, but not limited to, the following:
	1.1 Verify brick masonry repointing specialist's personnel, equipment, and facilities needed to make progress and avoid delays.
	1.1 Materials, material application, sequencing, tolerances, and required clearances.
	1.1 Quality-control program.
	1.1 Coordination with building occupants.
	1.1 <Insert agenda items>.
	1.4 SEQUENCING AND SCHEDULING
	A. Procedure in first paragraph below may be required to ensure consistency of sand and gray portland cement, if any, throughout Project. Coordinate use of gray portland cement with "Mortar Materials" Article. Gray portland cement can vary more than w...
	A. Order sand[ and gray portland cement] for pointing mortar immediately after approval of [Samples] [mockups]. Take delivery of and store at Project site enough quantity to complete Project.
	A. "Work Sequence" Paragraph below is an example only; revise to suit Project or delete if not prescribing a work sequence. This sequence assumes that cleaning, if required, precedes repointing. For this, masonry and joints must be sound enough to pre...
	B. Work Sequence: Perform brick masonry repointing work in the following sequence, which includes work specified in this and other Sections:
	1. Retain and revise subparagraphs below, and insert others to suit Project. Insert other sequences for different areas of building if needed.
	1. Remove plant growth.
	2. Inspect masonry for open mortar joints and permanently or temporarily point them before cleaning to prevent the intrusion of water and other cleaning materials into the wall.
	3. Remove paint.
	4. Clean masonry.
	5. Rake out mortar from joints surrounding masonry to be replaced and from joints adjacent to masonry repairs along joints.
	6. Repair masonry, including replacing existing masonry with new masonry materials.
	7. Rake out mortar from joints to be repointed.
	8. Point mortar and sealant joints.
	9. After repairs and repointing have been completed and cured, perform a final cleaning to remove residues from this work.

	A. Retain subparagraph below if water repellents are part of Project; revise if water-repellent, graffiti-resistant coating is required.
	A. Where water repellents are to be used on or near masonry work, delay application of these chemicals until after pointing and cleaning.
	A. If windows are to be replaced, insert subparagraph into the above sequence for the timing of window replacement.
	A. Retain paragraph below if scaffolding anchor holes in masonry and patching them are required and acceptable; revise to suit Project.
	C. As scaffolding is removed, patch anchor holes used to attach scaffolding. Patch holes in bricks according to Section 040120.63 "Brick Masonry Repair." Patch holes in mortar joints according to "Repointing" Article.

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	2. Include recommendations for product application and use.
	3. Include test data substantiating that products comply with requirements.

	B. Shop Drawings:
	1. Include plans, elevations, sections, and locations of repointing work on the structure.
	2. Show provisions for expansion joints or other sealant joints.
	3. Show locations of scaffolding and points of scaffolding in contact with masonry. Include details of each point of contact or anchorage.

	A. Retain "Samples for Initial Selection" and "Samples for Verification" paragraphs below for two-stage Samples.
	C. Samples for Initial Selection: For the following:
	1. Retain and revise subparagraphs below and insert others to suit Project. Revise optional joint width in "Pointing Mortar" Subparagraph to approximate existing joint widths.
	1. Pointing Mortar: Submit sets of mortar for pointing in the form of sample mortar strips, 6 inches long by [1/4 inch] [1/2 inch] wide, set in aluminum or plastic channels.
	a. Have each set contain a close color range of at least [three] [six] <Insert number> Samples of different mixes of colored sands and cements that produce a mortar matching existing, cleaned mortar when cured and dry.
	b. Submit with precise measurements on ingredients, proportions, gradations, and source of colored sands from which each Sample was made.

	2. Sand Type Used for Pointing Mortar: Minimum 8 oz. of each in plastic screw-top jars.
	3. Sealant materials.
	4. Include similar Samples of accessories involving color selection.

	D. Samples for Verification: For the following:
	1. Retain and revise subparagraphs below and insert others to suit Project.
	1. Samples in first subparagraph below are of limited value because they are not cured under same conditions as mortar used in actual work. A mockup provides a better sample.
	1. Each type, color, and texture of pointing mortar in the form of sample mortar strips, 6 inches long by [1/4 inch] [1/2 inch] wide, set in aluminum or plastic channels.
	a. Include with each Sample a list of ingredients with proportions of each. Identify sources, both supplier and quarry, of each type of sand and brand names of cementitious materials and pigments if any.

	2. Sealant materials.
	3. Accessories: Each type of accessory and miscellaneous support.


	1.6 INFORMATIONAL SUBMITTALS
	A. Coordinate "Qualification Data" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented in "Quality Assurance" Article.
	A. Qualification Data: For [brick masonry repointing specialist] [including field supervisors and workers] [and] [testing service].
	A. Retain "Preconstruction Test Reports" Paragraph below if specifying preconstruction testing in "Preconstruction Testing" Article as Contractor's responsibility.
	B. Preconstruction Test Reports: For existing bricks and mortar.
	A. Retain paragraph below if program is retained in "Quality Assurance" Article.
	C. Quality-control program.

	1.7 QUALITY ASSURANCE
	A. Brick Masonry Repointing Specialist Qualifications: Engage an experienced brick masonry repointing firm to perform work of this Section. Firm shall have completed work similar in material, design, and extent to that indicated for this Project with ...
	1. Field Supervision: Brick masonry repointing specialist firms shall maintain experienced full-time supervisors on Project site during times that brick masonry repointing work is in progress.

	B. Quality-Control Program: Prepare a written quality-control program for this Project to systematically demonstrate the ability of personnel to properly follow methods and use materials and tools without damaging masonry. Include provisions for super...
	A. Retain required mockups in "Mockups" Paragraph below; insert others to suit Project. Test areas that were prepared or are required as part of a separate contract to evaluate and establish brick masonry repointing materials and processes are not moc...
	C. Mockups: Prepare mockups of brick masonry repointing to demonstrate aesthetic effects and to set quality standards for materials and execution.
	1. Repointing: Rake out joints in two separate areas[, each approximately 36 inches high by 48 inches wide] [as indicated] <Insert dimensions> for each type of repointing required, and repoint one of the areas.
	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	1. Retain subparagraph below if the intention is to make an exception to the default requirement in Section 014000 "Quality Requirements" for demolishing and removing mockups. These mockups are typically installed as part of existing building rather t...
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.8 PRECONSTRUCTION TESTING
	A. Retain this article for preconstruction testing. Revise this article based on Architect's knowledge of the building's materials and experience with similar work. Project-specific preconstruction testing can be expensive but may be the best means of...
	A. Preconstruction Testing Service::  [Owner will engage] [Engage] a qualified testing agency to perform preconstruction testing on masonry units as follows:
	1. Retain applicable subparagraphs below; revise tests and insert others if required.
	1. Provide test specimens as indicated and representative of proposed materials and existing construction.
	1. Usually test existing brick and mortar before preparing the Specifications, and delete "Existing Brick," "Existing Mortar," and "Temporary Patch" subparagraphs below. Delete entire "Preconstruction Testing" article if deleting these subparagraphs a...
	2. Existing Brick: Test each type of existing brick indicated for repointing according to testing methods in ASTM C67 for compressive strength, 24-hour cold-water absorption, five-hour boil absorption, saturation coefficient, and initial rate of absor...
	3. Existing Mortar: Test according to ASTM C1324, modified as agreed by testing service and Architect for Project requirements, to determine proportional composition of original ingredients, sizes and colors of aggregates, and approximate strength.
	4. Temporary Patch: As directed by Architect, provide temporary materials followed by permanent repairs at locations from which existing samples were taken.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Retain paragraphs below that are applicable to products retained in Part 2.
	A. Deliver packaged materials to Project site in manufacturer's original and unopened containers, labeled with manufacturer's name and type of products.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials that have become damp.
	C. Store hydrated lime in manufacturer's original and unopened containers. Discard lime if containers have been damaged or have been opened for more than two days.
	D. Store sand where grading and other required characteristics can be maintained and contamination avoided.

	1.10 FIELD CONDITIONS
	A. Usually retain this article; revise to suit Project.
	A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit repointing work to be performed according to product manufacturers' written instructions and specified requirements.
	A. Retain "Temperature Limits" or "Cold-Weather Requirements" Paragraph below. Retain second if cold-weather construction is permitted for pointing work.
	B. Temperature Limits: Repoint mortar joints only when air temperature is between 40 and 90 deg F and is predicted to remain so for at least seven days after completion of the Work unless otherwise indicated.
	C. Cold-Weather Requirements: Comply with the following procedures for mortar-joint pointing unless otherwise indicated:
	1. When air temperature is below 40 deg F, heat mortar ingredients and existing masonry walls to produce temperatures between 40 and 120 deg F.
	2. When mean daily air temperature is below 40 deg F, provide enclosure and heat to maintain temperatures above 32 deg F within the enclosure for seven days after pointing.

	D. Hot-Weather Requirements: Protect mortar-joint pointing when temperature and humidity conditions produce excessive evaporation of water from mortar materials. Provide artificial shade and wind breaks, and use cooled materials as required to minimiz...
	E. For manufactured repair materials, perform work within the environmental limits set by each manufacturer.
	F. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such masonry.
	G. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with waterproof sheeting at endo of each day’s work. Cover partially completed masonry when construction is not in progress.
	1. Extend cover a minimum of 24 inches down both sides and hold securely in place.



	PART 2 -  PRODUCTS
	1.1 See Editing Instruction No. 1 in the Evaluations for cautions about named manufacturers and products. For an explanation of options and Contractor's product selection procedures, see Section 016000 "Product Requirements."
	2.1 PERFORMANCE REQUIREMENTS
	A. Source Limitations: Obtain each type of material for repointing brick masonry (cement, sand, etc.) from single source with resources to provide materials of consistent quality in appearance and physical properties.

	2.2 MORTAR MIXES
	A. Mortar mix proportions shall be in accordance with mortar analysis to be performed by the Contractor’s Testing Agency. Color and texture of mortar shall match that of existing adjacent mortar.

	1.1 MORTAR MATERIALS
	1.1 Retain one or more paragraphs in this article to suit Project. Delete masonry cement and mortar cement if not allowed by "Mortar Mixes" Article. See Evaluations for discussion of masonry cement and mortar cement.
	1.1 In "Portland Cement" Paragraph below, gray portland cement is sometimes used to help obtain correct mortar color.
	1.1 Portland Cement: ASTM C150/C150M, Type I or Type II, except Type III may be used for cold-weather construction; white[ or gray, or both] where required for color matching of mortar.
	1.1 Retain subparagraph below if required.
	1.1 Provide cement containing not more than 0.60 percent total alkali when tested according to ASTM C114.
	1.1 Hydrated Lime: ASTM C207, Type S.
	1.1 Masonry Cement: ASTM C91/C91M.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Mortar Cement: ASTM C1329/C1329M.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Mortar Sand: ASTM C144.
	1.1 Match size, texture, and gradation of existing mortar sand as closely as possible. Blend several sands if necessary to achieve suitable match.
	1.1 Revise "Color" Subparagraph below to produce mortar quality and appearance required for Project.
	1.1 Color: Natural sand or ground marble, granite, or other sound stone of color necessary to produce required mortar color.
	1.1 Retain "Mortar Pigments" Paragraph below for pigmented mortar.
	1.1 Mortar Pigments: ASTM C979/C979M, compounded for use in mortar mixes, and having a record of satisfactory performance in masonry mortars.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Water: Potable.
	2.3 ACCESSORY MATERIALS
	A. Retain "Sealant Materials" and "Joint-Sealant Backing" paragraphs below if sealant joints are required unless all sealant work, including sealant within masonry repairs, is specified in Section 079200 "Joint Sealants."
	A. Sealant Materials:
	1. Sealant manufacturer's standard elastomeric sealant(s) of base polymer and characteristics indicated below and according to applicable requirements in Section 079200 "Joint Sealants."
	a. Retain and coordinate type(s) of joint sealant required in "Type" Subparagraph below with applicable subparagraph titles used in Section 079200 "Joint Sealants" in which various sealant types are specified. Revise sealant type to suit Project.
	a. Type: [Single-component, nonsag urethane sealant] <Insert type>.

	2. Colors: Provide colors of exposed sealants to match colors of mortar adjoining installed sealant unless otherwise indicated.

	A. Retain "Ground-Mortar Aggregate" Subparagraph below if retaining requirement in Part 3 for dressing exposed sealant joints with ground-mortar aggregate.
	A. Ground-Mortar Aggregate: Custom crushed and ground pointing mortar sand or existing mortar retrieved from joints. Grind to a particle size that matches the adjacent mortar aggregate and color. Remove all fines passing the [No. 100] <Insert number> ...
	A. In "Joint-Sealant Backing" Paragraph below, verify with joint-sealant manufacturers the suitability of each material for sealant selected. See the Evaluations in Section 079200 "Joint Sealants."
	B. Joint-Sealant Backing:
	1. Cylindrical Sealant Backings: ASTM C1330, [Type C (closed-cell material with a surface skin)] [or] [Type B (bicellular material with a surface skin)], and of size and density to control sealant depth and otherwise contribute to producing optimum se...
	2. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended in writing by sealant manufacturer for preventing sealant from adhering to rigid, inflexible, joint-filler materials or joint surfaces at back of joint where such adhesion would...

	C. Masking Tape: Nonstaining, nonabsorbent material; compatible with mortar, joint primers, sealants, and surfaces adjacent to joints; and that easily comes off entirely, including adhesive.
	D. Other Products: Select materials and methods of use based on the following, subject to approval of a mockup:
	1. Previous effectiveness in performing the work involved.
	2. Minimal possibility of damaging exposed surfaces.
	3. Consistency of each application.
	4. Uniformity of the resulting overall appearance.
	5. Do not use products or tools that could leave residue on surfaces.

	A. MORTAR MIXES
	E. Mortar mix proportions shall be in accordance with mortar analysis to be performed by the Contractor’s Testing Agency. Color and texture of mortar shall match that of existing adjacent mortar.


	PART 1 -  Measurement and Mixing: Measure cementitious materials and sand in a dry condition by volume or equivalent weight. Do not measure by shovel; use known measure. Mix materials in a clean, mechanical batch mixer.
	PART 1 -  Retain "Mixing Pointing Mortar" Subparagraph below if mortar prehydration is required.
	PART 1 -  Mixing Pointing Mortar: Thoroughly mix cementitious materials and sand together before adding any water. Then mix again, adding only enough water to produce a damp, unworkable mix that retains its form when pressed into a ball. Maintain mort...
	PART 1 -  Colored Mortar: Produce mortar of color required by using specified ingredients. Do not alter specified proportions without Architect's approval.
	PART 1 -  Retain "Mortar Pigments" Subparagraph below if using pigments; revise to suit Project.
	PART 1 -  Mortar Pigments: Where mortar pigments are indicated, do not add pigment exceeding 10 percent by weight of the cementitious or binder materials, except for carbon black which is limited to 2 percent, unless otherwise demonstrated by a satisf...
	PART 1 -  Do not use admixtures in mortar unless otherwise indicated.
	PART 1 -  Mixes: Mix mortar materials in the following proportions:
	PART 1 -  Retain "Pointing Mortar by Volume," "Pointing Mortar by Type," or "Pointing Mortar by Property" Subparagraph below, or revise to indicate specific requirements for each type of brick unit indicated. Consider revising portland cement to white...
	PART 1 -  The volumetric proportion in "Pointing Mortar by Volume" Subparagraph is an example only; revise to suit Project.
	PART 1 -  Pointing Mortar by Volume: ASTM C270, Proportion Specification, [1 part portland cement, 1 part lime, and 6 parts sand] <Insert proportions>.[ Add mortar pigments to produce mortar colors required.]
	PART 1 -  Pointing Mortar by Type: ASTM C270, Proportion Specification, [Type N] <Insert Type> unless otherwise indicated; with cementitious material limited to [portland cement and lime] [masonry cement] [or] [mortar cement].[ Add mortar pigments to ...
	PART 1 -  Insert additional properties in "Pointing Mortar by Property" Subparagraph below if required.
	PART 1 -  Pointing Mortar by Property: ASTM C270, Property Specification, [Type N] <Insert Type> unless otherwise indicated; with cementitious material limited to [portland cement and lime] [masonry cement] [or] [mortar cement].[ Add mortar pigments t...
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.
	1. No work in this section shall be executed when the ambient temperature is less than 40 degrees F and rising or 45 degrees F and falling, or higher than 80 degrees F.
	2. No pointing shall be executed when freezing temperatures are expected within 48 hours.
	3. No additives shall be used to extend these acceptable temperature ranges.
	4. 4. Heat materials and provide temporary protection of completed portions of the work in accordance with the governing code and with “Construction and Protection Recommendations for Cold Weather Masonry Construction” of Technical Notes on Brick and ...


	1.1 REPOINTING SPECIALIST
	1.1 Retain this article if list of preapproved firms is used as quality-control procedure.
	1.1 If retaining second option in "Brick Masonry Repointing Specialist Firms" Paragraph below, include in procedure for approving other firms in Document 002213 "Supplementary Instructions to Bidders."
	1.1 Brick Masonry Repointing Specialist Firms: Subject to compliance with requirements, [have masonry repointing performed by one of the following] [firms that may perform masonry repointing include, but are not limited to, the following]:
	1.1 <Insert, in separate subparagraphs, names of masonry repointing specialist firms>.
	3.2 PROTECTION
	A. Prevent mortar from staining face of surrounding masonry and other surfaces.
	1. Cover sills, ledges, and other projecting items to protect them from mortar droppings.
	2. Keep wall area wet below pointing work to discourage mortar from adhering.
	3. Immediately remove mortar splatters in contact with exposed masonry and other surfaces.

	A. Retain paragraph below if applicable; insert other items that may interfere with execution of repointing work.
	B. Remove[ gutters and] downspouts and associated hardware adjacent to masonry and store during masonry repointing. Reinstall when repointing is complete.
	1. Provide temporary rain drainage during work to direct water away from building.


	3.3 MASONRY REPOINTING, GENERAL
	A. Retain "Appearance Standard" Paragraph below to control overall appearance from a distance.
	A. Appearance Standard: Repointed surfaces are to have a uniform appearance as viewed from [20 feet] [50 feet] <Insert distance> away by Architect.

	3.4 REPOINTING <Insert drawing designation>
	A. Copy this article and re-edit for significantly different types and sizes of joints to be repointed.
	A. Insert drawing designation. Use these designations on Drawings to identify locations. See "Delineating the Work" Article in the Evaluations for discussion of these designations.
	A. Rake out and repoint joints to the following extent:
	1. Retain first subparagraph below if complete repointing of selected areas is indicated on Drawings.
	1. All joints in areas indicated.
	1. Joints indicated as sealant-filled joints.
	1. Retain subparagraph below if spot-repointing of missing and deteriorated joints is required.
	2. Joints at locations of the following defects:
	a. Holes and missing mortar.
	b. Cracks that can be penetrated 1/4 inch or more by a knife blade 0.027 inch thick.
	c. Cracks [1/16 inch] [1/8 inch] <Insert dimension> or more in width and of any depth.
	d. Hollow-sounding joints when tapped by metal object.
	e. Eroded surfaces 1/4 inch or more deep.
	f. Deterioration to point that mortar can be easily removed by hand, without tools.
	g. Joints filled with substances other than mortar.


	B. Do not rake out and repoint joints where not required.
	C. Rake out joints as follows, according to procedures demonstrated in approved mockup:
	1. Revise first subparagraph below according to depth required to rake out joints for Project. See the Evaluations.
	1. Remove mortar from joints to depth of [joint width plus 1/8 inch] [2 times joint width] [2-1/2 times joint width] [not less than 1/2 inch] [not less than 3/4 inch] [and] [not less than that required to expose sound, unweathered mortar] <Insert requ...
	2. Remove mortar from brick and other masonry surfaces within raked-out joints to provide reveals with square backs and to expose masonry for contact with pointing mortar. Brush, vacuum, or flush joints to remove dirt and loose debris.
	3. Do not spall edges of brick or other masonry units or widen joints. Replace or patch damaged brick or other masonry units as directed by Architect.

	D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, loose masonry units, rotted wood, rusted metal, and other deteriorated items.
	E. Pointing with Mortar:
	1. Rinse joint surfaces with water to remove dust and mortar particles. Time rinsing application so, at time of pointing, joint surfaces are damp but free of standing water. If rinse water dries, dampen joint surfaces before pointing.
	2. Apply pointing mortar first to areas where existing mortar was removed to depths greater than surrounding areas. Apply in layers not greater than [3/8 inch] <Insert dimension> until a uniform depth is formed. Fully compact each layer, and allow it ...
	3. After deep areas have been filled to same depth as remaining joints, point joints by placing mortar in layers not greater than [3/8 inch] <Insert dimension>. Fully compact each layer and allow to become thumbprint hard before applying next layer. W...
	4. When mortar is thumbprint hard, tool joints to match original appearance of joints as demonstrated in approved mockup. Remove excess mortar from edge of joint by brushing.
	5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive hours, including weekends and holidays.
	1. Revise subparagraph below to suit Project.
	6. Hairline cracking within mortar or mortar separation at edge of a joint is unacceptable. Completely remove such mortar and repoint.

	A. Retain "Pointing with Sealant" Paragraph below if sealant joints are required unless all sealant work, including sealant within masonry repairs, is specified in Section 079200 "Joint Sealants."
	F. Pointing with Sealant: Comply with Section 079200 "Joint Sealants." and as follows:
	1. After raking out, keep joints dry and free of mortar and debris.
	1. Option in first subparagraph below establishes priming as default requirement rather than relying on Contractor's judgment.
	2. Clean and prepare joint surfaces.[ Prime joint surfaces unless sealant manufacturer recommends against priming.] Do not allow primer to spill or migrate onto adjoining surfaces.
	3. Fill sealant joints with specified joint sealant.
	a. Install cylindrical sealant backing beneath the sealant. Where space is insufficient for cylindrical sealant backing, install bond-breaker tape.
	b. Install sealant using only proven installation techniques that ensure that sealant is deposited in a uniform, continuous ribbon, without gaps or air pockets, and with complete wetting of the joint bond surfaces equally on both sides. Fill joint flu...
	c. Install sealant as recommended in writing by sealant manufacturer but within the following general limitations, measured at the center (thin) section of the bead:
	1) Fill joints to a depth equal to joint width, but not more than 1/2 inch deep or less than 1/4 inch deep.

	d. Tool sealant to form smooth, uniform beads, slightly concave. Remove excess sealant from surfaces adjacent to joint.
	a. Retain "Sanded Joints" Subparagraph below to dull the surface of sealant and blend it better with mortar joints. Sealant manufacturers generally do not recommend this procedure because their sealants are not performance tested with this treatment.
	a. Sanded Joints: Immediately after first tooling, apply ground-mortar aggregate to sealant, gently pushing aggregate into the surface of sealant. Lightly retool sealant to form smooth, uniform beads, slightly concave. Remove excess sealant and aggreg...
	e. Do not allow sealant to overflow or spill onto adjoining surfaces, or to migrate into the voids of adjoining surfaces, particularly rough textures. Remove excess and spillage of sealant promptly as the work progresses. Clean adjoining surfaces by t...


	G. Where repointing work precedes cleaning of existing masonry, allow mortar to harden at least 30 days before beginning cleaning work.

	3.5 FINAL CLEANING
	A. Retain this article only if overall cleaning of existing masonry occurs before pointing work is completed.
	A. Revise first paragraph below if chemical cleaning of repointed masonry is required; delete if overall cleaning of repointed masonry is included in another Section.
	A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water applied by low-pressure spray.
	1. Do not use metal scrapers or brushes.
	2. Do not use acidic or alkaline cleaners.

	A. Paragraphs below are examples only; revise to suit Project.
	B. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes.  Obtain Architect's approval of sample cleaning before proceeding with cleaning of masonry.
	C. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with liquid strippable masking agent or polyethylene film and waterproof masking tape.
	D. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces thoroughly with clear water.
	E. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical Notes 20.
	F. Clean adjacent nonmasonry surfaces. Use detergent and soft brushes or cloths.
	G. Clean mortar and debris from roof; remove debris from gutters and downspouts. Rinse off roof and flush gutters and downspouts.
	H. Remove masking materials, leaving no residues that could trap dirt.

	3.6 FIELD QUALITY CONTROL
	A. Retain "Testing Agency" Paragraph below if Owner retains full-time inspectors, or retain "Architect's Project Representatives" Paragraph below if Architect's representatives will be on-site daily to make observations, or both.
	A. Testing Agency: Owner will engage qualified testing agency to perform tests and inspections. Allow inspectors use of lift devices and scaffolding, as needed, to perform inspections.
	A. Architect's Project Representatives: Architect will assign Project representatives to help carry out Architect's responsibilities at the site, including observing progress and quality of portion of the Work completed. Allow Architect's Project repr...
	B. Notify [inspectors] [and] [Architect's Project representatives] in advance of times when lift devices and scaffolding will be relocated. Do not relocate lift devices and scaffolding until [inspectors] [and] [Architect's Project representatives] hav...



	042200 - Concrete Unit Masonry
	PART 1 -  Revise this Section by deleting and inserting text to meet Project-specific requirements.
	PART 1 -  This Section uses the term "Architect." Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.
	PART 1 -  Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Concrete masonry units.
	1. Decorative concrete masonry units.
	1. Pre-faced concrete masonry units.
	2. Mortar and grout.
	3. Steel reinforcing bars.
	4. Masonry-joint reinforcement.
	1. Embedded flashing.
	5. Miscellaneous masonry accessories.

	A. Masonry-cell fill.
	A. Products Installed but not Furnished under This Section:
	A. Cast-stone trim in concrete unit masonry.
	B. Related Requirements:
	1. Retain subparagraphs below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	1. Usually delete option in first subparagraph below and specify dovetail slots in concrete Section.
	1. Section 033000 “Cast-In-Place Concrete”
	2. Section 079200 “Joint Sealants”


	1.1 Section 031000 "Concrete Forms and Accessories" for[ installing] dovetail slots for masonry anchors.
	1.1 Delete first subparagraph below if attachment of anchor sections to structural steel is included in this Section.
	1.1 Section 051200 "Structural Steel Framing" for installing anchor sections of adjustable masonry anchors for connecting to structural steel frame.
	1.1 Section 071900 "Water Repellents" for water repellents applied to unit masonry assemblies.
	1.1 Coordinate first subparagraph below with referenced Section. Metal through-wall flashing is included in this Section.
	1.1 Section 076200 "Sheet Metal Flashing and Trim" for[ exposed] sheet metal flashing and for furnishing manufactured reglets installed in masonry joints.
	1.1 Section 089516 "Wall Vents" for wall vents (brick vents).
	1.1 Section 323223 "Segmental Retaining Walls" for dry-laid, concrete unit retaining walls.
	1.2 DEFINITIONS
	A. Retain terms that remain after this Section has been edited.
	A. CMU(s): Concrete masonry unit(s).
	B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

	1.3 PREINSTALLATION MEETINGS
	A. Retain "Preinstallation Conference" Paragraph below if Work of this Section is extensive or complex enough to justify a conference.
	A. Preinstallation Conference: Conduct conference at [Project site] <Insert location>.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	A. Sustainable Design Submittals:
	A. <Double click to insert sustainable design text for regional materials.>
	A. <Double click here to insert sustainable design text for Type III Environmental Product Declaration.>
	A. <Double click to insert sustainable design text for material ingredient screening and optimization action plan.>
	B. Shop Drawings: For the following:
	1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.
	2. Reinforcing Steel: Detail bending, lap lengths, and placement of unit masonry reinforcing bars. Comply with ACI 315.[ Show elevations of reinforced walls.]


	1.1 Retain "Fabricated Flashing" Paragraph below for flashing material that is specially fabricated for corners, end dams, etc.
	1.1 Fabricated Flashing: Detail corner units, end-dam units, and other special applications.
	1.1 Samples for Initial Selection:
	1.1 Decorative CMUs, in the form of small-scale units.
	1.1 Pre-faced CMUs.
	1.1 Colored mortar.
	1.1 Weep holes/vents.
	1.1 Delete "Samples for Initial Selection" Paragraph above if colors and other characteristics are preselected and specified or scheduled. Retain "Samples for Verification" Paragraph below with or without above.
	1.1 Samples for Verification: For each type and color of the following:
	1.1 [Exposed] [Decorative] CMUs.
	1.1 Pre-faced CMUs.
	1.1 [Pigmented] [and] [colored-aggregate] mortar. Make Samples using same sand and mortar ingredients to be used on Project.
	1.5 INFORMATIONAL SUBMITTALS
	A. Coordinate "Qualification Data" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented in "Quality Assurance" Article.
	A. Qualification Data: For testing agency.
	A. Usually retain "Material Certificates" Paragraph below. Material certificates are required for all masonry constructed in accordance with TMS 402/ACI 530/ASCE 5.
	B. Material Certificates: For each type and size of the following:
	1. Masonry units.
	a. Retain second option in first subparagraph below if required by authorities having jurisdiction or if the added assurance of quality that test reports provide is desired.
	a. Include [data on material properties] [material test reports substantiating compliance with requirements].
	a. Retain first subparagraph below only if retaining unit-strength method in "Performance Requirements" Article or if requirements for average net-area compressive strength of units are retained in Part 2.
	b. For masonry units[ used in structural masonry], include data and calculations establishing average net-area compressive strength of units.

	1. Integral water repellant used in CMUs.
	2. Cementitious materials. Include name of manufacturer, brand name, and type.
	3. Mortar admixtures.
	4. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
	5. Grout mixes. Include description of type and proportions of ingredients.
	6. Reinforcing bars.
	7. Joint reinforcement.
	8. Anchors, ties, and metal accessories.

	C. Mix Designs: For each type of mortar[ and grout]. Include description of type and proportions of ingredients.
	1. Include test reports for mortar mixes required to comply with property specification. Test in accordance with ASTM C109/C109M for compressive strength, ASTM C1506 for water retention, and ASTM C91/C91M for air content.
	2. Include test reports, in accordance with ASTM C1019, for grout mixes required to comply with compressive strength requirement.

	A. Retain "Statement of Compressive Strength of Masonry" Paragraph below only if retaining unit-strength method in "Performance Requirements" Article.
	D. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of masonr...
	E. Cold-Weather[ and Hot-Weather] Procedures: Detailed description of methods, materials, and equipment to be used to comply with requirements.

	1.6 QUALITY ASSURANCE
	A. Retain "Testing Agency Qualifications" Paragraph below if Contractor selects testing agency.
	A. Testing Agency Qualifications: Qualified in accordance with ASTM C1093 for testing indicated.
	B. Sample Panels: Build sample panels to verify selections made under Sample submittals and to demonstrate aesthetic effects. Comply with requirements in Section 014000 "Quality Requirements" for mockups.
	1. Build sample panels for [each type of exposed unit masonry construction] [typical exterior wall] [typical interior wall] [typical exterior and interior walls] in sizes approximately [48 inches] [60 inches] <Insert dimension> long by [36 inches] [48...
	2. Build sample panels facing south.
	3. Where masonry is to match existing, build panels adjacent and parallel to existing surface.
	4. Protect approved sample panels from the elements with weather-resistant membrane.
	5. Approval of sample panels is for color, texture, and blending of masonry units; relationship of mortar and sealant colors to masonry unit colors; tooling of joints; aesthetic qualities of workmanship; and other material and construction qualities s...
	a. Approval of sample panels does not constitute approval of deviations from the Contract Documents contained in sample panels unless Architect specifically approves such deviations in writing.


	C. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.
	1. Retain first subparagraph below for large-scale mockup or include in Section 014000 "Quality Requirements." Indicate portion of wall represented by mockup on Drawings or draw mockup as separate element.
	1. Build mockup[ of typical wall area] as shown on Drawings.
	1. Retain first subparagraph below for limited mockups.
	1. Build mockups for [each type of exposed unit masonry construction] [typical exterior wall] [typical interior wall] [typical exterior and interior walls] in sizes approximately [48 inches] [60 inches] [72 inches] [96 inches] <Insert dimension> long ...
	a. Include a sealant-filled joint at least 16 inches long in [each] [exterior wall] mockup.
	b. Include lower corner of window opening at upper corner of exterior wall mockup. Make opening approximately 12 inches wide by 16 inches high.
	c. Include through-wall flashing installed for a 24-inch length in corner of exterior wall mockup approximately 16 inches down from top of mockup, with a 12-inch length of flashing left exposed to view (omit masonry above half of flashing).

	2. Protect accepted mockups from the elements with weather-resistant membrane.
	3. Approval of mockups is for color, texture, and blending of masonry units; relationship of mortar and sealant colors to masonry unit colors; tooling of joints; and aesthetic qualities of workmanship.
	a. Delete first two subparagraphs below if mockups are only for establishing appearance factors.
	a. Approval of mockups is also for other material and construction qualities specifically approved by Architect in writing.
	b. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.

	1. Retain subparagraph below if the intention is to make an exception to the default requirement in Section 014000 "Quality Requirements" for demolishing and removing mockups.
	4. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store masonry units on elevated platforms in a dry location. If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units become wet, do not install until they are dry.
	A. Delete first two paragraphs below if requiring Contractor to use preblended, dry mortar mix.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	A. Always retain first paragraph below in case Contractor uses a preblended, dry mortar mix.
	D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry mortar mix in delivery containers on elevated platforms in a dry location or in covered weatherproof dispensing silos.
	E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	1.8 FIELD CONDITIONS
	A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work. Cover partially completed masonry when construction is not in progress.
	1. Increase extent of cover in subparagraph below as needed to suit local climatic conditions.
	1. Extend cover a minimum of 24 inches down both sides of walls, and hold cover securely in place.

	B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least three days after building masonry walls or columns.
	C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such masonry.
	1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on ground and over wall surface.
	2. Protect sills, ledges, and projections from mortar droppings.
	3. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, from mortar droppings.
	4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing mortar and dirt onto completed masonry.

	D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost or by freezing conditions. Comply with cold-weather construct...
	1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 deg F and higher and will remain so until masonry has dried, but not less than seven days after completing cleaning.

	E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6.


	PART 2 -  PRODUCTS
	1.1 Manufacturers and products listed in this Section are neither recommended nor endorsed by the AIA or Deltek. Before selecting manufacturers and products, verify availability, suitability for intended applications, and compliance with minimum perfo...
	1.1 Product options commonly available from manufacturers are included in square brackets throughout the Section Text. Not every manufacturer listed can provide every option offered; verify availability with manufacturers. For definitions of terms and...
	2.1 MANUFACTURERS
	A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from single source from single manufacturer for each product required.
	B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from single manufacturer for each cementitious component and from single source or producer for each aggregate.

	2.2 PERFORMANCE REQUIREMENTS
	A. Retain this article for masonry designed by analytical methods when specifying masonry compressive strength rather than specifying compressive strength of masonry units and mortar. Revise paragraph below and insert required compressive strength of ...
	A. Provide[ structural] unit masonry that develops indicated net-area compressive strengths at 28 days.
	1. Retain one of two subparagraphs below.
	1. Determine net-area compressive strength of masonry from average net-area compressive strengths of masonry units and mortar types (unit-strength method) in accordance with TMS 602/ACI 530.1/ASCE 6.


	1.1 Determine net-area compressive strength of masonry by testing masonry prisms in accordance with ASTM C1314.
	2.3 UNIT MASONRY, GENERAL
	A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6 except as modified by requirements in the Contract Documents.
	B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated. Do not use units where such defects are exposed in the completed Work[ and will be within...

	1.1 See BIA Technical Notes 16B and NCMA TEK 7-3 for information on determining fire-resistance ratings of masonry walls.
	1.1 Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs indicated.
	1.1 Retain subparagraph below if required by authorities having jurisdiction.
	1.1 Where fire-resistance-rated construction is indicated, units are listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction.
	2.4 CONCRETE MASONRY UNITS
	A. <Double click to insert sustainable design text for regional materials.>
	A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.
	1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.
	2. Provide [square-edged] [bullnose] units for outside corners unless otherwise indicated.

	A. Retain "Integral Water Repellent" Paragraph below for increased water resistance of units if required. If retaining, also retain water-repellent mortar admixture.
	A. Integral Water Repellent: Provide units made with integral water repellent [for exposed units] [and] [where indicated].
	A. Integral Water Repellent: Liquid polymeric, integral water-repellent admixture that does not reduce flexural bond strength. Units made with integral water repellent, when tested in accordance with ASTM E514/E514M as a wall assembly made with mortar...
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Insulated CMUs: Where indicated, units contain rigid, specially shaped, molded-polystyrene insulation units complying with ASTM C578, Type I, designed for installing in cores of masonry units.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Copy and revise "CMUs" Paragraph below for nonload-bearing CMUs (changing ASTM C90 to ASTM C129) if needed; they are not usually an inventory item and may have to be ordered in large quantities. Indicate load-bearing and nonload-bearing units on Dr...
	B. CMUs: ASTM C90.
	1. Usually retain "Unit Compressive Strength" Subparagraph below only for masonry designed by analytical methods; delete if retaining "Performance Requirements" Article. Also delete below if compressive strength specified in ASTM C90, which is 1900 ps...
	1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of [2150 psi] [2800 psi] [3050 psi] <Insert value>.
	1. Retain one of first three options in "Density Classification" Subparagraph below, or delete subparagraph for Contractor's option. Retain last option below for default requirement if using more than one weight. See the Evaluations.
	2. Density Classification: [Lightweight] [Medium weight] [Normal weight][ unless otherwise indicated].
	3. Size (Width): Manufactured to dimensions 3/8 inch less-than-nominal dimensions.


	1.1 Retain "Exposed Faces" Subparagraph below if color and texture of faces are critical. ASTM C90 requires at least four units for sample, representing the range of color and texture permitted.
	1.1 Exposed Faces: Provide color and texture matching the range represented by Architect's sample.
	1.1 Retain "Faces to Receive Plaster" Subparagraph below if using direct application of portland cement or gypsum plaster.
	1.1 Faces to Receive Plaster: Where units are indicated to receive a direct application of plaster, provide textured-face units made with gap-graded aggregates.
	1.1 Concrete building bricks are often used to adjust dimensions in CMU construction.
	1.1 Concrete Building Brick: ASTM C55.
	1.1 Usually retain "Unit Compressive Strength" Subparagraph below only for masonry designed by analytical methods; delete if retaining "Performance Requirements" Article. Also delete subparagraph if compressive strength specified in ASTM C55, which is...
	1.1 Unit Compressive Strength: Provide units with minimum average net-area compressive strength of [2800 psi] [3050 psi] [3750 psi] [4050 psi] <Insert value>.
	1.1 Retain one of three options in "Density Classification" Subparagraph below, or delete subparagraph for Contractor's option.
	1.1 Density Classification: [Lightweight] [Medium weight] [Normal weight].
	1.1 Size (Actual Dimensions): 3-5/8 inches wide by [2-1/4 inches] [2-3/4 inches] [3-5/8 inches] high by 7-5/8 inches long.
	1.1 Decorative CMUs: ASTM C90.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Usually retain "Unit Compressive Strength" Subparagraph below only for masonry designed by analytical methods; delete if retaining "Performance Requirements" Article. Also delete subparagraph if compressive strength specified in ASTM C90, which is...
	1.1 Unit Compressive Strength: Provide units with minimum average net-area compressive strength of [2150 psi] [2800 psi] [3050 psi] <Insert value>.
	1.1 Density classification in "Density Classification" Subparagraph below affects appearance and water absorption. Verify availability of lightweight decorative CMUs before specifying.
	1.1 Density Classification: [Lightweight] [Medium weight] [Normal weight].
	1.1 Size (Width): Manufactured to dimensions specified in "CMUs" Paragraph.
	1.1 Pattern and Texture:
	1.1 Retain one of first five subparagraphs below, and revise to suit Project. Retain option if appearance is critical.
	1.1 Standard pattern, ground-face finish.[ Match Architect's samples.]
	1.1 Standard pattern, split-face finish.[ Match Architect's samples.]
	1.1 Standard pattern, split-ribbed finish.[ Match Architect's samples.]
	1.1 Scored vertically so units laid in running bond appear as square units laid in stacked bond, standard finish.[ Match Architect's samples.]
	1.1 Triple scored vertically so units laid in running bond appear as vertical units laid in stacked bond (soldier courses), standard finish.[ Match Architect's samples.]
	1.1 Colors: [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].
	1.1 Retain "Special Aggregate" Subparagraph below if special aggregate is required to match sample.
	1.1 Special Aggregate: Provide units made with aggregate matching aggregate in Architect's sample.
	1.1 Revise "Pre-faced CMUs" Paragraph below if medium- or normal-weight units are required.
	1.1 Pre-faced CMUs: Lightweight [hollow] [solid] concrete units complying with ASTM C90, with manufacturer's standard smooth resinous facing complying with ASTM C744.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Usually retain "Unit Compressive Strength" Subparagraph below only for masonry designed by analytical methods; delete if retaining "Performance Requirements" Article. Also delete subparagraph if compressive strength specified in ASTM C90, which is...
	1.1 Unit Compressive Strength: Provide units with minimum average net-area compressive strength of [2150 psi] [2800 psi] [3050 psi] <Insert value>.
	1.1 Size: Manufactured to dimensions specified in "CMUs" Paragraph but with pre-faced surfaces having 1/16-inch-wide returns of facing to create 1/4-inch-wide mortar joints with modular coursing.
	1.1 Colors and Patterns: [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].
	1.1 Insert other forms of block (e.g., sound absorbing or preinsulated) where required.
	2.5 [CONCRETE] [AND] [MASONRY] LINTELS
	A. Retain "General" Paragraph below if retaining more than one of the remaining paragraphs in article.
	A. General: Provide one of the following:
	A. Retain one or more of "Concrete Lintels Matching CMU in Color, Texture," "Precast or Formed-in-Place Concrete Lintels" and "Masonry Lintels" paragraphs below, depending on appearance desired.
	B. Concrete Lintels Matching CMU in Color, Texture: ASTM C1623, matching density classification; and with reinforcing bars indicated.[ Provide lintels with net-area compressive strength not less than that of CMUs.]
	A. Precast or Formed-in-Place Concrete Lintels: Precast or formed-in-place concrete lintels complying with requirements in Section 032000 "Concrete Reinforcing," and with reinforcing bars indicated.
	C. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs matching adjacent CMUs in color, texture, and density classification, with reinforcing bars placed as indicated and filled with coarse grout. Cure precast lin...

	2.6 MORTAR AND GROUT MATERIALS
	A. Coordinate requirements in this article with those in "Mortar and Grout Mixes" Article.
	A. <Double click to insert sustainable design text for mortar and grout.>
	A. Portland Cement: ASTM C150/C150M, Type I or II, except Type III may be used for cold-weather construction. Provide natural color or white cement as required to produce mortar color indicated.
	A. Requirement in subparagraph below can help reduce the likelihood of efflorescence.
	A. Alkali content is not more than 0.1 percent when tested in accordance with ASTM C114.
	A. Hydrated Lime: ASTM C207, Type S.
	A. Mix in "Portland Cement-Lime Mix" Paragraph below allows better control of color than job-mixed, portland cement-lime mortar. If retaining below, also retain "Portland Cement" and "Hydrated Lime" paragraphs above.
	A. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing no other ingredients.
	A. Masonry Cement: ASTM C91/C91M.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Mortar Cement: ASTM C1329/C1329M.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Lafarge North America Inc.
	b. Leigh Hanson.
	c. WORKRITE Cements.
	d. Or Approved Equal.


	A. Retain "Mortar Pigments" Paragraph below for colored cement or for pigments added at Project site.
	A. Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use in mortar mixes and complying with ASTM C979/C979M. Use only pigments with a record of satisfactory performance in masonry mortar.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Mixes in "Colored Cement Products" Paragraph below allow better control of color than job-mixed colored mortar. If retaining, also retain paragraphs above that specify materials included in the mixes retained below.
	A. Colored Cement Products: Packaged blend made from [portland cement and hydrated lime] [masonry cement] [or] [mortar cement] and mortar pigments, all complying with specified requirements, and containing no other ingredients.
	A. Colored Portland Cement-Lime Mix:
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Colored Masonry Cement:
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Formulate blend as required to produce color indicated or, if not indicated, as selected from manufacturer's standard colors.
	A. Retain one or both subparagraphs below to suit types of cement retained above. Percentages are for pigments containing only metallic oxides. If using pigments containing carbon black, carbon black must be limited to 2 percent of portland cement by ...
	A. Pigments does not exceed 10 percent of portland cement by weight.
	A. Pigments does not exceed 5 percent of [masonry cement] [or] [mortar cement] by weight.
	B. Aggregate for Mortar: ASTM C144.
	1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.
	2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the No. 16 sieve.
	3. White-Mortar Aggregates: Natural white sand or crushed white stone.
	4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce required mortar color.

	C. Aggregate for Grout: ASTM C404.
	A. Delete "Epoxy Pointing Mortar" Paragraph below if not needed for pre-faced CMUs, glazed brick, or glazed structural clay facing tile.
	A. Epoxy Pointing Mortar: ASTM C395, epoxy-resin-based material formulated for use as pointing mortar for glazed or pre-faced masonry units (and approved for such use by manufacturer of units); in color indicated or, if not otherwise indicated, as sel...
	A. "Cold-Weather Admixture" Paragraph below is an example of a requirement for a concrete admixture often used in cold weather as an antifreeze. Appendix X1 in ASTM C270 and BIA generally recommend not using admixtures unless they are known to have no...
	D. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with ASTM C494/C494M, Type C, and recommended by manufacturer for use in masonry mortar of composition indicated.
	E. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Euclid Chemical Company
	2. GCP Applied Technologies Inc.
	3. Anti-Hydro International, Inc.
	4. Or Approved Equal.


	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Retain "Water-Repellant Admixture" Paragraph below if integral water repellent is used in CMUs.
	1.1 Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with CMUs containing integral water repellent from same manufacturer.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Water: Potable.
	2.7 REINFORCEMENT
	A. Retain "Uncoated-Steel Reinforcing Bars" Paragraph below for reinforcing bars in grouted cells. Revise if another grade of steel is required. Revise to specify epoxy-coated, stainless steel, or galvanized bars if required.
	A. Uncoated Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, Grade 60.
	B. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry unit cells and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch steel wire, hot-dip galvanized after fabrication. Provide u...
	C. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Heckmann Building Products Inc.
	2. Hohmann & Barnard, Inc.
	3. Wire-Bond.
	4. Or Approved Equal.

	A. Standard in "Masonry-Joint Reinforcement, General" Paragraph below includes requirements for mill-galvanized carbon steel, hot-dip galvanized carbon steel, and stainless steel. Specifying these materials separately in unnecessary.
	D. Masonry-Joint Reinforcement, General: Ladder type complying with ASTM A951/A951M.
	1. Mill-galvanized coating is not as thick as hot-dip galvanized coating. In accordance with ASTM A951/A951M, mill-galvanized coating may be applied to wire before fabricating, but hot-dip galvanized coating must be applied after fabricating.
	1. Interior Walls::  [Mill-] [Hot-dip] galvanized carbon steel.
	2. Exterior Walls::  [Hot-dip galvanized carbon] [Stainless] steel.
	3. Wire Size for Side Rods::  [0.148-inch] [0.187-inch] diameter.
	4. Wire Size for Cross Rods::  [0.148-inch] [0.187-inch] diameter.
	5. Spacing of Cross Rods: Not more than 16 inches o.c.
	6. Provide in lengths of not less than 10 feet [, with prefabricated corner and tee units].


	2.8 TIES AND ANCHORS
	A. General: Ties and anchors extend at least 1-1/2 inches into masonry but with at least a 5/8-inch cover on outside face.
	B. Materials: Provide ties and anchors specified in this article that are made from materials that comply with the following unless otherwise indicated:
	1. Retain subparagraphs below only for those materials referenced in subsequent paragraphs.
	1. "Mill-Galvanized, Carbon-Steel Wire" Subparagraph below is allowed only for anchors and ties in interior walls where humidity is less than 75 percent.
	1. Mill-Galvanized, Carbon-Steel Wire: ASTM A82/A82M, with ASTM A641/A641M, Class 1 coating.
	1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A82/A82M, with ASTM A153/A153M, Class B-2 coating.
	1. Retain first option in "Stainless Steel Wire" Subparagraph below unless higher corrosion resistance of Type 316 is required.
	2. Stainless Steel Wire: ASTM A580/A580M, [Type 304] [Type 316].
	1. "Galvanized-Steel Sheet" Subparagraph below is allowed only for anchors and ties in interior walls where humidity is less than 75 percent.
	3. Galvanized-Steel Sheet: ASTM A653/A653M, Commercial Steel, G60 zinc coating.
	4. Steel Sheet, Galvanized after Fabrication: ASTM A1008/A1008M, Commercial Steel, with ASTM A153/A153M, Class B coating.
	1. Retain first option in "Stainless Steel Sheet" Subparagraph below unless higher corrosion resistance of Type 316 is required.
	5. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, [Type 304] [Type 316].
	1. Retain "Steel Plates, Shapes, and Bars" Subparagraph below if required for rigid anchors.
	6. Steel Plates, Shapes, and Bars: ASTM A36/A36M.
	1. Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that allow vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.
	1. If retaining last option in "Anchor Section for Welding to Steel Frame" Subparagraph below, note that TMS 402/ACI 530/ASCE 5 does not allow ties made from mill-galvanized wire for interior use in spaces where humidity exceeds 75 percent.
	1. Anchor Section for Welding to Steel Frame: Crimped 1/4-inch-diameter, [hot-dip galvanized steel] [stainless steel] wire.[ Mill-galvanized wire may be used at interior walls unless otherwise indicated.]
	1. If retaining last option in "Tie Section" Subparagraph below, note that TMS 402/ACI 530/ASCE 5 does not allow ties made from mill-galvanized wire for interior use in spaces where humidity exceeds 75 percent.
	7. Tie Section: Triangular-shaped wire tie made from [0.187-inch-] [0.25-inch-] diameter, [hot-dip galvanized steel] [stainless steel] wire.[ Mill-galvanized wire may be used at interior walls unless otherwise indicated.]

	C. Adjustable Anchors for Connecting to Concrete: Provide anchors that allow vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.
	1. Retain "Connector Section" and "Tie Section" subparagraphs below; otherwise, retain "Corrugated-Metal Ties" Subparagraph below.
	1. Connector Section: Dovetail tabs for inserting into dovetail slots in concrete and attached to tie section; formed from [0.060-inch-thick steel sheet, galvanized after fabrication] [0.105-inch-thick steel sheet, galvanized after fabrication] [0.062...
	2. Tie Section: Triangular-shaped wire tie made from [0.187-inch-] [0.25-inch-] diameter, [hot-dip galvanized steel] [stainless steel] wire.[ Mill-galvanized wire may be used at interior walls unless otherwise indicated.]

	A. Corrugated-Metal Ties: Metal strips not less than 7/8 inch wide with corrugations having a wavelength of 0.3 to 0.5 inch and an amplitude of 0.06 to 0.10 inch made from [0.060-inch-thick steel sheet, galvanized after fabrication] [0.075-inch--thick...
	A. [0.064-inch-] [0.079-inch-] [0.108-inch-] thick, galvanized sheet may be used at interior walls unless otherwise indicated.
	D. Partition Top Anchors: 0.105-inch-thick metal plate with a 3/8-inch-diameter metal rod 6 inches long welded to plate and with closed-end plastic tube fitted over rod that allows rod to move in and out of tube. Fabricate from [steel, hot-dip galvani...
	A. Rigid anchors can be used to connect T-intersections of CMU shear walls in lieu of masonry bonding or bond beams. They are also often used at T-intersections of other CMU walls, although masonry bonding and T-shaped masonry-joint reinforcement may ...
	E. Rigid Anchors: Fabricate from steel bars [1-1/2 inches wide by 1/4 inch thick by 24 inches long, with ends turned up 2 inches or with cross pins unless otherwise indicated] [bent to configuration indicated].
	1. Retain one of three options in "Corrosion Protection" Subparagraph below. Rigid anchors may not be fully embedded in mortar or grout and therefore require a coating for corrosion protection. TMS 602/ACI 530.1/ASCE 6 requires hot-dip galvanized or e...
	1. Corrosion Protection: [Hot-dip galvanized to comply with ASTMA 153/A153M] [Epoxy coating 0.020 inch thick] [Rust-inhibitive paint].


	1.1 EMBEDDED FLASHING MATERIALS
	1.1 See the Evaluations for discussion of flashing materials before revising this article.
	1.1 Metal Flashing: Provide metal flashing complying with SMACNA's "Architectural Sheet Metal Manual" and as follows:
	1.1 Insert terne-coated stainless steel or lead-coated copper if required.
	1.1 Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304, 0.016 inch thick.
	1.1 Copper: ASTM B370, Temper H00, cold-rolled copper sheet, 16-oz./sq. ft. weight or 0.0216 inch thick or ASTM B370, Temper H01, high-yield copper sheet, 12-oz./sq. ft. weight or 0.0162 inch thick.
	1.1 Fabricate continuous flashings in sections 96 inches long minimum, but not exceeding 12 feet. Provide splice plates at joints of formed, smooth metal flashing.
	1.1 Delete first subparagraph below if plain (flat) sheet metal flashing is acceptable. Revise if dovetail pattern is required for interlocking bond.
	1.1 Fabricate through-wall metal flashing embedded in masonry from [stainless steel] [copper], with ribs at 3-inch intervals along length of flashing to provide an integral mortar bond.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Delete first subparagraph below if not required.
	1.1 Fabricate through-wall flashing with snaplock receiver on exterior face where indicated to receive counterflashing.
	1.1 Usually retain one or both of first two subparagraphs below if metal through-wall flashing is used. See the Evaluations.
	1.1 Fabricate through-wall flashing with drip edge [where] [unless otherwise] indicated. Fabricate by extending flashing 1/2 inch out from wall, with outer edge bent down 30 degrees[ and hemmed].
	1.1 Fabricate through-wall flashing with sealant stop [where] [unless otherwise] indicated. Fabricate by bending metal back on itself 3/4 inch at exterior face of wall and down into joint 1/4 inch to form a stop for retaining sealant backer rod.
	1.1 Retain first subparagraph below if either of last two subparagraphs above is used with ribbed metal flashing.
	1.1 Fabricate metal [drip edges] [and] [sealant stops] for ribbed metal flashing from plain metal flashing of same metal as ribbed flashing and extending at least 3 inches into wall with hemmed inner edge to receive ribbed flashing and form a hooked s...
	1.1 Retain one or both of first two subparagraphs below for use with flexible flashing if required. See the Evaluations.
	1.1 Fabricate metal drip edges from stainless steel. Extend at least 3 inches into wall and 1/2 inch out from wall, with outer edge bent down 30 degrees[ and hemmed].
	1.1 Fabricate metal sealant stops from stainless steel. Extend at least 3 inches into wall and out to exterior face of wall. At exterior face of wall, bend metal back on itself for 3/4 inch and down into joint 1/4 inch to form a stop for retaining sea...
	1.1 Fabricate metal expansion-joint strips from [stainless steel] [copper] to shapes indicated.
	1.1 Solder metal items at corners.
	1.1 Delete "Flexible Flashing" Paragraph below if only metal flashing is allowed. If concealed metal flashing is required at certain locations, indicate those locations on Drawings or revise paragraph.
	1.1 Flexible Flashing: Use[ one of] the following unless otherwise indicated:
	1.1 "Copper-Laminated Flashing" Subparagraph below is an example only; revise if other laminated products are required.
	1.1 Copper-Laminated Flashing: [5-oz./sq. ft.] [7-oz./sq. ft.] copper sheet bonded between two layers of glass-fiber cloth. Use only where flashing is fully concealed in masonry.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Asphalt-Coated Copper Flashing: [5-oz./sq. ft.] [7-oz./sq. ft.] copper sheet coated with flexible asphalt. Use only where flashing is fully concealed in masonry.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Some rubberized-asphalt flashing products are 0.040 inch (1.02 mm) thick; some are 0.030 inch (0.76 mm) thick; others are 0.025 inch (0.64 mm) thick. BIA recommends 0.030 inch (0.76 mm) as a minimum thickness.
	1.1 Rubberized-Asphalt Flashing: Composite flashing product consisting of a pliable, adhesive rubberized-asphalt compound, bonded to a high-density, cross-laminated polyethylene film to produce an overall thickness of not less than [0.030 inch] [0.040...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Accessories: Provide preformed corners, end dams, other special shapes, and seaming materials produced by flashing manufacturer.
	1.1 Self-adhesive flashing using butyl rubber is more expensive than that made with rubberized asphalt and must not be used in contact with asphalt; however, it is more adhesive than rubberized asphalt at cold temperatures and does not soften and run ...
	1.1 Butyl Rubber Flashing: Composite, self-adhesive, flashing product consisting of a pliable, butyl rubber compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded polyolefin to produce an overall thickness of not less than ...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Accessories: Provide preformed corners, end dams, other special shapes, and seaming materials produced by flashing manufacturer.
	1.1 Elastomeric Thermoplastic Flashing: Composite flashing product consisting of a polyester-reinforced ethylene interpolymer alloy.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Retain one or more of "Monolithic Sheet," "Self-Adhesive Sheet," and "Self-Adhesive Sheet with Drip Edge" subparagraphs below, or show on Drawings where each is required.
	1.1 Monolithic Sheet: Elastomeric thermoplastic flashing, 0.040 inch thick.
	1.1 Self-Adhesive Sheet: Elastomeric thermoplastic flashing, 0.025 inch thick, with a 0.015-inch-thick coating of adhesive.
	1.1 "Self-Adhesive Sheet with Drip Edge" Subparagraph below is for applications where flashing extends to face of masonry. This material may be unsuitable for use at sealant joints, because it is difficult to remove the sealant for replacement without...
	1.1 Self-Adhesive Sheet with Drip Edge: Elastomeric thermoplastic flashing, 0.025 inch thick, with a 0.015-inch-thick coating of rubberized-asphalt adhesive. Where flashing extends to face of masonry, rubberized-asphalt coating is held back approximat...
	1.1 Color: [Gray] [White] [Tan/buff] [Black].
	1.1 Accessories: Provide preformed corners, end dams, other special shapes, and seaming materials produced by flashing manufacturer.
	1.1 EPDM Flashing: Sheet flashing product made from ethylene-propylene-diene terpolymer, complying with ASTM D4637/D4637M, 0.040 inch thick.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Application: Unless otherwise indicated, use the following:
	1.1 Where flashing is indicated to receive counterflashing, use metal flashing.
	1.1 Where flashing is indicated to be turned down at or beyond the wall face, use metal flashing.
	1.1 Where flashing is partly exposed and is indicated to terminate at the wall face, use metal flashing [with a drip edge] [with a sealant stop] [or flexible flashing with a metal drip edge] [or elastomeric thermoplastic flashing with a drip edge] [or...
	1.1 Where flashing is fully concealed, use [metal flashing] [or] [flexible flashing].
	1.1 Single-Wythe CMU Flashing System: System of CMU cell flashing pans and interlocking CMU web covers made from UV-resistant, high-density polyethylene. Cell flashing pans have integral weep spouts designed to be built into mortar bed joints and that...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Solder and Sealants for Sheet Metal Flashings:[ As specified in Section 076200 "Sheet Metal Flashing and Trim."]
	1.1 Retain option in "Solder and Sealants for Sheet Metal Flashing" Paragraph above or one or more of "Solder for Stainless Steel," "Solder for Copper," and "Elastomeric Sealant" subparagraphs below. Grade Sn60 solder is 40 percent lead; Grade Sn96 is...
	1.1 Solder for Stainless Steel: ASTM B32, [Grade Sn60] [Grade Sn96], with acid flux of type recommended by stainless steel sheet manufacturer.
	1.1 Solder for Copper: ASTM B32, [Grade Sn50] [with maximum lead content of 0.2 percent].
	1.1 Revise "Elastomeric Sealant" Subparagraph below if sealant of specific type, grade, class, and use is required.
	1.1 Elastomeric Sealant: ASTM C920, chemically curing [urethane] [polysulfide] [silicone] sealant; of type, grade, class, and use classifications required to seal joints in sheet metal flashing and remain watertight.
	1.1 Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products or products recommended by flashing manufacturer for bonding flashing sheets to each other and to substrates.
	2.9 MISCELLANEOUS MASONRY ACCESSORIES
	A. Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from [neoprene,] [urethane ] [or ] [PVC].
	B. Preformed Control-Joint Gaskets: Made from [styrene-butadiene-rubber compound, complying with ASTM D2000, Designation M2AA-805] [or] [PVC, complying with ASTM D2287, Type PVC-65406] and designed to fit standard sash block and to maintain lateral st...
	C. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D226/D226M, Type I (No. 15 asphalt felt).

	1.1 MASONRY-CELL FILL
	1.1 Loose-Fill Insulation: Perlite complying with ASTM C549, Type II (surface treated for water repellency and limited moisture absorption) or Type IV (surface treated for water repellency and to limit dust generation).
	1.1 Lightweight-Aggregate Fill: ASTM C331/C331M.
	2.10 MORTAR AND GROUT MIXES
	A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	1. Retain one or more of first three subparagraphs below to indicate acceptable mortar types.
	2. Use [portland cement-lime] [masonry cement] [or] [mortar cement] mortar unless otherwise indicated.
	3. For exterior masonry, use [portland cement-lime] [masonry cement] [or] [mortar cement] mortar.
	4. For reinforced masonry, use [portland cement-lime] [masonry cement] [or] [mortar cement] mortar.
	5. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to view, regardless of weather conditions, to ensure that mortar color is consistent.

	A. Preblended, dry mortar mix can help ensure uniformity, but is inappropriate for small projects.
	A. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	B. Mortar for Unit Masonry: Comply with ASTM C270, [Proportion] [Property] Specification. Provide the following types of mortar for applications stated unless another type is indicated[ or needed to provide required compressive strength of masonry].
	1. Before retaining mortar types in subparagraphs below, see Appendix X1 in ASTM C270 and BIA Technical Notes 8A and 8B for recommendations; coordinate with requirements for masonry compressive strengths.
	1. For masonry below grade or in contact with earth, use [Type M] [Type S].
	2. For reinforced masonry, use [Type S] [Type N].
	3. For mortar parge coats, use [Type S] [or] [Type N].
	4. For exterior, above-grade, load-bearing and nonload-bearing walls and parapet walls; for interior load-bearing walls; for interior nonload-bearing partitions; and for other applications where another type is not indicated, use Type N.
	5. For interior nonload-bearing partitions, Type O may be used instead of Type N.

	A. Pigmented Mortar: Use colored cement product[ or select and proportion pigments with other ingredients to produce color required. Do not add pigments to colored cement products].
	A. Retain first three subparagraphs below if retaining option in "Pigmented Mortar" Paragraph above. Percentages in first two subparagraphs are for pigments containing only metallic oxides. If pigments containing carbon black are used, carbon black mu...
	A. Pigments does not exceed 10 percent of portland cement by weight.
	A. Pigments does not exceed 5 percent of [masonry cement] [or] [mortar cement] by weight.
	A. Insert materials and proportions used for sample in first subparagraph below if known.
	A. Mix to match Architect's sample.
	A. Application: Use pigmented mortar for exposed mortar joints with the following units:
	A. Decorative CMUs.
	A. Pre-faced CMUs.
	A. Cast-stone trim units.
	A. Colored-Aggregate Mortar: Produce required mortar color by using colored aggregates and natural color or white cement as necessary to produce required mortar color.
	A. Insert materials and proportions used for sample in first subparagraph below if known.
	A. Mix to match Architect's sample.
	A. Application: Use colored-aggregate mortar for exposed mortar joints with the following units:
	A. Decorative CMUs.
	A. Pre-faced CMUs.
	A. Cast-stone trim units.
	C. Grout for Unit Masonry: Comply with ASTM C476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour height.
	2. Proportion grout in accordance with ASTM C476, [Table 1] [or] [paragraph 4.2.2 for specified 28-day compressive strength indicated, but not less than 2000 psi].
	3. Provide grout with a slump of [8 to 11 inches] [10 to 11 inches] as measured in accordance with ASTM C143/C143M.



	PART 1 -  Epoxy Pointing Mortar: Mix epoxy pointing mortar to comply with mortar manufacturer's written instructions.
	PART 1 -  Application: Use epoxy pointing mortar for exposed mortar joints with pre-faced CMUs.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	2. Verify that foundations are within tolerances specified.
	3. Verify that reinforcing dowels are properly placed.
	4. Verify that substrates are free of substances that would impair mortar bond.

	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Build chases and recesses to accommodate items specified in this and other Sections.
	B. Leave openings for equipment to be installed before completing masonry. After installing equipment, complete masonry to match construction immediately adjacent to opening.
	C. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges. Allow units to dry before laying unle...

	3.3 TOLERANCES
	A. Dimensions and Locations of Elements:
	1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch or minus 1/4 inch.
	2. For location of elements in plan, do not vary from that indicated by more than plus or minus 1/2 inch.
	3. For location of elements in elevation, do not vary from that indicated by more than plus or minus 1/4 inch in a story height or 1/2 inch total.

	B. Lines and Levels:
	1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 inch in 10 feet, or 1/2-inch maximum.
	2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum.
	3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet, 3/8 inch in 20 feet, or 1/2-inch maximum.
	4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum.
	5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet, 3/8 inch in 20 feet, or 1/2-inch maximum.
	6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 10 feet, or 1/2-inch maximum.
	7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more than 1/16 inch.

	C. Joints:
	1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, with a maximum thickness limited to 1/2 inch.
	2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more than 1/8 inch.
	3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch or minus 1/4 inch.
	4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch.


	3.4 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. Avoid using less-than-half-size units, particularly at corners,...
	A. Pattern is usually running bond. If other bond patterns are required, specify in "Bond Pattern for Exposed Masonry" Paragraph below or indicate on Drawings.
	B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in [running bond] [bond pattern indicated on Drawings]; do not use units with less-than-nominal 4-inch horizontal face dimensions at corners or jambs.
	C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than [2 inches] [4 inches]. Bond and interlock each course of each wythe at corners. Do not use units with less-than-nominal 4-inch horizontal face dimens...
	D. Stopping and Resuming Work: Stop work by stepping back units in each course from those in course below; do not tooth. When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and mortar, and wet brick if req...
	E. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill in solidly with masonry around built-in items.
	A. Revise first paragraph below if flexible perimeter joint or thermal break is required.
	A. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.
	F. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core.
	G. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and similar items unless otherwise indicated.
	H. Build nonload-bearing interior partitions full height of story to underside of solid floor or roof structure above unless otherwise indicated.
	1. Retain one or more of first three subparagraphs below or revise to suit Project. Coordinate with firestopping requirements. Retain first subparagraph if live-load deflection of structure above will produce stress in masonry. Indicate on Drawings or...
	1. Install compressible filler in joint between top of partition and underside of structure above.
	1. Spacing in first subparagraph below is an example only.
	2. Fasten partition top anchors to structure above and build into top of partition. Grout cells of CMUs solidly around plastic tubes of anchors and push tubes down into grout to provide 1/2-inch clearance between end of anchor rod and end of tube. Spa...


	1.1 Wedge nonload-bearing partitions against structure above with small pieces of tile, slate, or metal. Fill joint with mortar after dead-load deflection of structure above approaches final position.
	1.1 At fire-rated partitions, treat joint between top of partition and underside of structure above to comply with Section 078443 "Joint Firestopping."
	3.5 MORTAR BEDDING AND JOINTING
	A. Lay hollow CMUs as follows:
	1. Bed face shells in mortar and make head joints of depth equal to bed joints.
	2. Bed webs in mortar in all courses of piers, columns, and pilasters.
	3. Bed webs in mortar in grouted masonry, including starting course on footings.
	4. Fully bed entire units, including areas under cells, at starting course on footings where cells are not grouted.

	B. Lay solid CMUs with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head joints.
	C. Set cast-stone trim units in full bed of mortar with full vertical joints. Fill dowel, anchor, and similar holes.
	1. Clean soiled surfaces with fiber brush and soap powder and rinse thoroughly with clear water.
	2. Wet joint surfaces thoroughly before applying mortar.
	3. Rake out mortar joints for pointing with sealant.

	D. Rake out mortar joints at pre-faced CMUs to a uniform depth of 1/4 inch and point with epoxy mortar to comply with epoxy-mortar manufacturer's written instructions.
	A. If another joint profile is used, revise first paragraph below or show on Drawings.
	E. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless otherwise indicated.
	F. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) unless otherwise indicated.
	G. Cut joints flush where indicated to receive waterproofing unless otherwise indicated.

	1.1 MASONRY-CELL FILL INSTALLATION
	1.1 Pour [loose-fill insulation] [lightweight-aggregate fill] into cavities to fill void spaces. Maintain inspection ports to show presence of fill at extremities of each pour area. Close the ports after filling has been confirmed. Limit the fall of f...
	1.1 Install molded-polystyrene insulation units into masonry unit cells before laying units.
	3.6 MASONRY-JOINT REINFORCEMENT
	A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches.
	1. Revise three subparagraphs below if different spacing is required; delete if shown on Drawings.
	1. Space reinforcement not more than 16 inches o.c.
	2. Space reinforcement not more than 8 inches o.c. in foundation walls and parapet walls.
	3. Provide reinforcement not more than 8 inches above and below wall openings and extending 12 inches beyond openings[ in addition to continuous reinforcement].

	B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
	A. First paragraph below can be deleted if rigid anchors are used to bond walls at intersections.
	C. Provide continuity at wall intersections by using prefabricated T-shaped units.
	D. Provide continuity at corners by using prefabricated L-shaped units.
	A. Retain last paragraph above or option in paragraph below.
	E. Cut and bend reinforcing units as directed by manufacturer for continuity at[ corners,] returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

	3.7 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE
	A. Anchor masonry to structural steel and concrete, where masonry abuts or faces structural steel or concrete, to comply with the following:
	1. Provide an open space not less than [1/2 inch] [1 inch] [2 inches] wide between masonry and structural steel or concrete unless otherwise indicated. Keep open space free of mortar and other rigid materials.
	2. Anchor masonry with anchors embedded in masonry joints and attached to structure.
	3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 inches o.c. horizontally.


	3.8 CONTROL AND EXPANSION JOINTS
	A. General: Install control- and expansion-joint materials in unit masonry as masonry progresses. Do not allow materials to span control and expansion joints without provision to allow for in-plane wall or partition movement.
	A. Show locations of joints on Drawings.
	B. Form control joints in concrete masonry [as follows] [using one of the following methods]:
	1. Retain one or more of four subparagraphs below.
	1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint. Fill resultant core with grout, and rake out joints in exposed faces for application of sealant.
	2. Install preformed control-joint gaskets designed to fit standard sash block.
	3. Install interlocking units designed for control joints. Install bond-breaker strips at joint. Keep head joints free and clear of mortar, or rake out joint for application of sealant.
	4. Install temporary foam-plastic filler in head joints, and remove filler when unit masonry is complete for application of sealant.


	3.9 LINTELS
	A. Provide [concrete] [or] [masonry] lintels where shown and where openings of more than 12 inches for brick-size units and 24 inches for block-size units are shown without structural steel or other supporting lintels.
	A. Delete paragraph below if bearing is shown on Drawings.
	B. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated.

	1.1 FLASHING
	1.1 General: Install embedded flashing at ledges and other obstructions to downward flow of water in wall where indicated.
	1.1 Install flashing as follows unless otherwise indicated:
	1.1 Retain option in subparagraph below for manufactured flashing; delete if only metal flashing is used.
	1.1 Prepare masonry surfaces so they are smooth and free from projections that could puncture flashing. Where flashing is within mortar joint, place through-wall flashing on sloping bed of mortar and cover with mortar. Before covering with mortar, sea...
	1.1 At lintels, extend flashing a minimum of 6 inches into masonry at each end. At heads and sills, extend flashing 6 inches at ends and turn up not less than 2 inches to form end dams.
	1.1 Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1-1/2 inches or as recommended by flashing manufacturer, and seal lap with elastomeric sealant complying with requirements in Section 079200 "Joint Sealants" for...
	1.1 Install metal [drip edges] [and] [sealant stops] with ribbed sheet metal flashing by interlocking hemmed edges to form hooked seam. Seal seam with elastomeric sealant complying with requirements in Section 079200 "Joint Sealants" for application i...
	1.1 Retain one of three subparagraphs below if flexible flashing materials are used. See the Evaluations.
	1.1 Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible flashing 1/2 inch back from outside face of wall, and adhere flexible flashing to top of metal drip edge.
	1.1 Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop flexible flashing 1/2 inch back from outside face of wall, and adhere flexible flashing to top of metal flashing termination.
	1.1 Cut flexible flashing off flush with face of wall after masonry wall construction is completed.
	1.1 Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply with manufacturer's written instructions. Install CMU cell pans with upturned edges located below face shells and webs of CMUs above and with weep spouts...
	1.1 Install reglets and nailers for flashing and other related construction where they are shown to be built into masonry.
	3.10 REINFORCED UNIT MASONRY
	A. Usually retain "Temporary Formwork and Shores" Paragraph below only if reinforced masonry beams, slabs, soffits, and similarly formed elements are required.
	A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support forms to maintain position and shape during construction and ...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other loads that may be placed on them during construction.

	B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.
	C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.
	1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout placement, including minimum grout space and maximum pour height.
	1. Retain subparagraph below unless high-lift grouting is allowed. See the Evaluations. TMS 602/ACI 530.1/ASCE 6 limits grout lifts to 60 inches (1520 mm) unless masonry has cured for at least 4 hours, grout slump is between 10 and 11 inches (254 and ...
	2. Limit height of vertical grout pours to not more than [60 inches] [12.67 ft.] <Insert height>.


	3.11 FIELD QUALITY CONTROL
	A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections and prepare reports. Allow inspectors access to scaffolding and work areas as needed to perform tests and inspections. Retesting of materials that fail to...
	A. Level B special inspections are required for masonry in nonessential facilities designed by either analytical method and for essential facilities designed by empirical method; Level C for masonry in essential facilities (IBC Occupancy Category IV) ...
	B. Inspections: Special inspections in accordance with Level [B] [C] in TMS 402/ACI 530/ASCE 5.
	1. Revise subparagraphs below to suit level of inspection required, based on occupancy category and design method.
	1. Begin masonry construction only after inspectors have verified proportions of site-prepared mortar.
	2. Place grout only after inspectors have verified compliance of grout spaces and of grades, sizes, and locations of reinforcement.
	3. Place grout only after inspectors have verified proportions of site-prepared grout.

	A. Retain "Testing Prior to Construction" Paragraph below for masonry in nonessential facilities designed by either analytical method and for essential facilities designed by empirical method.
	C. Testing Prior to Construction: One set of tests.
	A. Testing frequency in "Testing Frequency" Paragraph below is requirement for masonry in essential facilities (IBC Occupancy Category IV) designed by either analytical method.
	D. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof.
	A. Retain "Concrete Masonry Unit Test" Paragraph below if unit-strength method is used. Delete paragraph if retaining prism-test method.
	E. Concrete Masonry Unit Test: For each type of unit provided, in accordance with ASTM C140 for compressive strength.
	A. TMS 402/ACI 530/ASCE 5 requires verification of compliance of proportions for site-prepared mortar. Mortar aggregate ratio test in "Mortar Aggregate Ratio Test (Proportion Specification)" Paragraph below verifies ratio of aggregate to cementitious ...
	F. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, in accordance with ASTM C780.
	A. "Mortar Test (Property Specification)" Paragraph below may be deleted if mortar is specified to comply with proportion specification or if retaining prism test. Testing for mortar air content is especially desirable for reinforced masonry. Testing ...
	G. Mortar Test (Property Specification): For each mix provided, in accordance with ASTM C780. Test mortar for [mortar air content] [and] [compressive strength].
	A. "Grout Test (Compressive Strength)" Paragraph below may be deleted if grout is specified by proportions stated in ASTM C476 rather than by compressive strength or if retaining prism test.
	H. Grout Test (Compressive Strength): For each mix provided, in accordance with ASTM C1019.

	1.1 Usually retain appropriate test methods in "Concrete Masonry Unit Test," "Mortar Aggregate Ratio Test (Proportion Specification)," "Mortar Test (Property Specification)," and "Grout Test (Compressive Strength)" paragraphs above and delete "Prism T...
	1.1 Prism Test: For each type of construction provided, in accordance with ASTM C1314 at [7 days and at ]28 days.
	3.12 PARGING
	A. Parge exterior faces of below-grade masonry walls, where indicated, in two uniform coats to a total thickness of 3/4 inch. Dampen wall before applying first coat, and scarify first coat to ensure full bond to subsequent coat.
	B. Use a steel-trowel finish to produce a smooth, flat, dense surface with a maximum surface variation of 1/8 inch per foot. Form a wash at top of parging and a cove at bottom.
	C. Damp-cure parging for at least 24 hours and protect parging until cured.

	3.13 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units. Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar. Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance. Prepare joints for ...
	C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.
	2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes. Obtain Architect's approval of sample cleaning before proceeding with cleaning of masonry.
	1. Delete first two subparagraphs below if cleaners are not specified in Part 2 or if cleaners are not allowed.
	3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with liquid strippable masking agent or polyethylene film and waterproof masking tape.
	4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces thoroughly with clear water.
	5. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A.


	3.14 MASONRY WASTE DISPOSAL
	A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property. At completion of unit masonry work, remove from Project site.
	A. Retain "Waste Disposal as Fill Material" Paragraph below if clean masonry waste can be used as fill in footing trenches, etc. This diverts some material from waste stream, conserving landfill space and energy required to haul waste away.
	B. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill material as fill is placed.
	1. Crush masonry waste to less than 4 inches in each dimension.
	2. Mix masonry waste with at least two parts of specified fill material for each part of masonry waste. Fill material is specified in Section 312000 "Earth Moving."
	1. Generally, retain subparagraph below. If required, increase limit if acid-soil plants are used for foundation plantings.
	3. Do not dispose of masonry waste as fill within 18 inches of finished grade.

	C. Masonry Waste Recycling: Return broken CMUs not used as fill to manufacturer for recycling.
	D. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as described above or recycled, and other masonry waste, and legally dispose of off Owner's property.



	054000 - Cold-Formed Metal Framing
	PART 1 -  TIPS:
	PART 1 -  To view non-printing Editor's Notes that provide guidance for editing, click on MasterWorks/Single-File Formatting/Toggle/Editor's Notes.
	PART 1 -  To read detailed research, technical information about products and materials, and coordination checklists, click on MasterWorks/Supporting Information.
	PART 1 -  Content Requests:
	PART 1 -  <Double click here to submit questions, comments, or suggested edits to this Section.>
	PART 1 -  Revise this Section by deleting and inserting text to meet Project-specific requirements.
	PART 1 -  This Section uses the term "Architect." Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.
	PART 1 -  Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Retain or delete this article in all Sections of Project Manual.
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Load-bearing wall framing.
	2. Exterior non-load-bearing wall framing.
	1. Interior non-load-bearing wall framing.
	3. Floor joist framing.
	4. Roof rafter framing.

	A. Ceiling joist framing.
	A. Soffit framing.
	B. Related Requirements:
	1. Retain subparagraphs below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	1. Section 055000 "Metal Fabrications" for miscellaneous steel shapes, masonry shelf angles, and connections used with cold-formed metal framing.
	2. Section 092116.23 "Gypsum Board Shaft Wall Assemblies" for interior non-load-bearing, metal-stud-framed, shaft-wall assemblies, with height limitations.
	3. Section 092216 "Non-Structural Metal Framing" for standard, interior non-load-bearing, metal-stud framing, with height limitations and ceiling-suspension assemblies.


	1.3 PREINSTALLATION MEETINGS
	A. Retain "Preinstallation Conference" Paragraph below if Work of this Section is extensive or complex enough to justify a conference.
	A. Preinstallation Conference: Conduct conference at [Project site] <Insert location>.

	1.1 If needed, insert list of conference participants not mentioned in Section 013100 "Project Management and Coordination."
	1.1 <Insert participants>.
	1.4 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Cold-formed steel framing materials.
	2. Load-bearing wall framing.
	3. Exterior non-load-bearing wall framing.
	4. Interior non-load-bearing wall framing.
	5. Vertical deflection clips.
	6. Single deflection track.
	7. Double deflection track.
	8. Drift clips.
	9. Floor joist framing.
	10. Roof-rafter framing.
	1. Ceiling joist framing.
	1. Soffit framing.
	11. Post-installed anchors.
	12. Power-actuated anchors.
	13. Sill sealer gasket.
	14. Sill sealer gasket/termite barrier.

	A. Sustainable Design Submittals:
	A. <Double click to insert sustainable design text for recycled content.>
	B. Shop Drawings:
	1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing; fabrication; and fastening and anchorage details, including mechanical fasteners.
	2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, bracing, bridging, splices, accessories, connection details, and attachment to adjoining work.

	A. Retain "Delegated-Design Submittal" Paragraph below if design services have been delegated to Contractor.
	C. Delegated-Design Submittal: For cold-formed steel framing.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordinate "Qualification Data" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented in "Quality Assurance" Article.
	A. Qualification Data: For testing agency.
	A. Retain "Welding certificates" Paragraph below if retaining "Welding Qualifications" Paragraph in "Quality Assurance" Article.
	B. Welding certificates.
	A. Retain "Product Certificates" Paragraph below to require submittal of product certificates from manufacturers.
	C. Product Certificates: For each type of code-compliance certification for studs and tracks.
	D. Product Test Reports: For each listed product, for tests performed by [manufacturer and witnessed by a qualified testing agency] [a qualified testing agency].
	1. Steel sheet.
	2. Expansion anchors.
	3. Power-actuated anchors.
	4. Mechanical fasteners.
	5. Vertical deflection clips.
	6. Horizontal drift deflection clips
	7. Miscellaneous structural clips and accessories.

	E. Research Reports:
	1. For nonstandard cold-formed steel framing [post-installed anchors] [and] [power-actuated fasteners], from ICC-ES or other qualified testing agency acceptable to authorities having jurisdiction.
	2. For sill sealer gasket/termite barrier, showing compliance with ICC-ES AC380.


	1.6 QUALITY ASSURANCE
	A. Retain "Testing Agency Qualifications" Paragraph below if Contractor or manufacturer selects testing agency or if Contractor is required to provide services of a qualified testing agency in "Field Quality Control" Article. Qualification requirement...
	A. Testing Agency Qualifications: Qualified according to ASTM E329 for testing indicated.
	A. Usually retain "Product Tests" Paragraph below. Retain option if permitted. Insert option for testing ductility if required. See "Mill Certification" Paragraph in "Materials" Article in the Evaluations for more information.
	B. Product Tests: Mill certificates or data from a qualified independent testing agency[, or in-house testing with calibrated test equipment,] indicating steel sheet complies with requirements, including base-metal thickness, yield strength, tensile s...
	A. Retain "Code-Compliance Certification of Studs and Tracks" Paragraph below for third-party verification that products meet the requirements of model codes and industry standards. Coordinate retained certification program(s) with the member companie...
	C. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing members are certified according to the product-certification program of [the Certified Steel Stud Association], [the Steel Framing Industry Association] [or] [the...
	A. Retain "Welding Qualifications" Paragraph below if shop or field welding is required. If retaining, also retain "Welding certificates" Paragraph in "Informational Submittals" Article.
	D. Welding Qualifications: Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel."



	PART 1 -  Consider retaining paragraph below if Project is limited to one- and two-family residential construction, framing is fully detailed, and this AISI document is acceptable to authorities having jurisdiction.
	PART 1 -  Comply with AISI S230 "Standard for Cold-Formed Steel Framing - Prescriptive Method for One and Two Family Dwellings."
	PART 2 -  PRODUCTS
	1.1 Manufacturers and products listed in SpecAgent and MasterWorks Paragraph Builder are neither recommended nor endorsed by the AIA or Deltek. Before inserting names, verify that manufacturers and products listed there comply with requirements retain...
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. ClarkDietrich.
	2. Craco Manufacturing, Inc.
	3. MarinoWARE.
	4. Or Approved Equal.


	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2.2 PERFORMANCE REQUIREMENTS
	A. Retain "Delegated Design" and "Structural Performance" paragraphs below if Contractor is required to assume responsibility for design. Coordinate this article with other Part 2 articles, deleting prescriptive requirements, such as steel thickness a...
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design cold-formed steel framing.
	B. Structural Performance: Provide cold-formed steel framing capable of withstanding design loads within limits and under conditions indicated.
	1. Design Loads: [As indicated on Drawings] <Insert design loads>.
	2. Deflection Limits: Design framing systems to withstand[ design loads] without deflections greater than the following:
	a. Component deflection limits in first seven subparagraphs below are examples only. Retain deflection limits in applicable subparagraphs, or insert other limits as appropriate for wall, floor, and ceiling finish materials.
	a. Exterior Load-Bearing Wall Framing: Horizontal deflection of [1/240] [1/360] [1/600] [1/720] of the wall height.
	b. Interior Load-Bearing Wall Framing: Horizontal deflection of [1/240] [1/360] of the wall height under a horizontal load of 5 lbf/sq. ft..
	c. Exterior Non-Load-Bearing Framing: Horizontal deflection of [1/240] [1/360] [1/600] [1/720] <Insert ratio> of the wall height.
	d. Interior Non-Load-Bearing Framing: Horizontal deflection of [1/240] [1/360] of the wall height under a horizontal load of 5 lbf/sq. ft..
	e. Floor Joist Framing: Vertical deflection of [1/360] [1/480] for live loads and l/240 for total loads of the span.
	f. Roof Rafter Framing: Vertical deflection of [1/120] [1/240] [1/360] of the horizontally projected span for live loads.
	g. Ceiling Joist Framing: Vertical deflection of [1/120] [1/240] [1/360] of the span for live loads and 1/240 for total loads of the span.

	3. Design framing systems to provide for movement of framing members located outside the insulated building envelope without damage or overstressing, sheathing failure, connection failure, undue strain on fasteners and anchors, or other detrimental ef...
	1. Retain first subparagraph below for non-load-bearing and load-bearing walls if design responsibility for cold-formed framing is delegated to Contractor. Indicate locations on Drawings if different movement is anticipated for different building elem...
	4. Design framing system to maintain clearances at openings, to allow for construction tolerances, and to accommodate live load deflection of primary building structure as follows:
	a. Upward and downward movement of [1/2 inch] [3/4 inch] [1 inch] [1-1/2 inches].

	1. Usually retain subparagraph below for exterior non-load-bearing wall framing, particularly for brick-veneer backup framing.
	5. Design exterior non-load-bearing wall framing to accommodate horizontal deflection without regard for contribution of sheathing materials.

	A. Retain "Cold-Formed Steel Framing Standards" Paragraph below whether delegating design or prescriptively specifying cold-formed steel framing; revise to suit Project.
	C. Cold-Formed Steel Framing Standards: Unless more stringent requirements are indicated, framing shall comply with AISI S100, AISI S200, and the following:
	1. Retain subparagraphs below, as applicable, if Project includes floor and roof systems, wall studs, headers for load-bearing walls, or lateral design requirements.
	1. Floor and Roof Systems: AISI S210.
	2. Wall Studs: AISI S211.
	3. Headers: AISI S212.
	4. Lateral Design: AISI S213.


	1.1 Retain "Fire-Resistance Ratings" Paragraph below only if products specified are part of a fire-resistance-rated assembly. Indicate rating, testing agency, and testing agency's design designation on Drawings.
	1.1 Fire-Resistance Ratings: Comply with ASTM E119; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	1.1 Indicate design designations from UL's "Fire Resistance Directory" or from the listings of another qualified testing agency acceptable to authorities having jurisdiction.
	2.3 COLD-FORMED STEEL FRAMING MATERIALS
	A. Retain this article to supplement specific framing articles that follow.
	A. <Double click to insert sustainable design text for recycled content.>
	A. Steel Sheet: ASTM A1003/A1003M, Structural Grade, Type H, metallic coated, of grade and coating designation as follows:
	1. Retain minimum grade requirements from options in "Grade" Subparagraph below. If more than one grade option is required, indicate location of each on Drawings.
	1. Grade::  [ST33H] [ST50H] [As required by structural performance] <Insert grade>.
	1. Minimum coating requirement for Structural Grade, Type H steel is G60 (Z180) or equivalent. Retain first option in "Coating" Subparagraph below if ASTM A1003/A1003M's designation of minimum coating thicknesses is required. This minimum coating desi...
	2. Coating::  [G60, A60, AZ50, or GF30] [G90 or equivalent] <Insert coating designation>.

	A. Retain "Steel Sheet for (Vertical Deflection) (Drift) Clips" Paragraph below if applicable.
	B. Steel Sheet for [Vertical Deflection] [Drift] Clips: ASTM A653/A653M, structural steel, zinc coated, of grade and coating as follows:
	1. Grade::  [33] [50, Class 1] [As required by structural performance] <Insert grade>.
	2. Coating::  [G60] [G90] <Insert coating designation>.


	2.4 LOAD-BEARING WALL FRAMING
	A. Retain this article if load-bearing steel studs are required. Distinguish location of axial load-bearing framing from exterior non-load-bearing wall framing in paragraphs below or on Drawings. Indicate stud and track web depth on Drawings or insert...
	A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, with stiffened flanges, and as follows:
	1. Steel-thickness sequence in "Minimum Base-Metal Thickness" Subparagraph below corresponds to common thickness designators 33, 43, 54, 68, and 97 and obsolete 20-, 18-, 16-, 14-, and 12-gage designations. If retaining different thicknesses for diffe...
	1. Minimum Base-Metal Thickness::  [0.0329 inch] [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] <Insert dimension>.
	1. Flange-width sequence in "Flange Width" Subparagraph below corresponds to common flange-width designators 137, 162, 200, and 250. Flange widths may vary with application. If sheathing or masonry ties are required, consider minimum flange width of 1...
	2. Flange Width::  [1-3/8 inches] [1-5/8 inches] [2 inches] [2-1/2 inches] <Insert dimension>.

	A. Retain "Section Properties" Subparagraph below if not delegating design responsibility to Contractor. If retaining, indicate whether design is based on gross or effective section properties.
	A. Section Properties: <Insert minimum allowable calculated section modulus, moment of inertia, and allowable moment>.
	B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, with straight flanges, and as follows:
	1. Steel-thickness sequence in "Minimum Base-Metal Thickness" Subparagraph below corresponds to common thickness designators 33, 43, 54, 68, and 97 and obsolete 20-, 18-, 16-, 14-, and 12-gage designations.
	1. Minimum Base-Metal Thickness::  [0.0329 inch] [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] [Matching steel studs] <Insert dimension>.
	2. Flange Width: [1-1/4 inches] <Insert dimension if manufacturer's standard width is insufficient>.

	C. Steel Box or Back-to-Back Headers: Manufacturer's standard C-shapes used to form header beams, of web depths indicated, unpunched, with stiffened flanges, and as follows:
	1. Steel-thickness sequence in "Minimum Base-Metal Thickness" Subparagraph below corresponds to common thickness designators 33, 43, 54, 68, and 97 and obsolete 20-, 18-, 16-, 14-, and 12-gage designations. If retaining different thicknesses for diffe...
	1. Minimum Base-Metal Thickness::  [0.0329 inch] [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] <Insert dimension>.
	1. Flange widths may vary with application; coordinate with wall width.
	2. Flange Width::  [1-3/8 inches] [1-5/8 inches] [2 inches] [2-1/2 inches] <Insert dimension>.

	A. Retain "Section Properties" Subparagraph below if not delegating design responsibility to Contractor. If retaining, indicate whether design is based on gross or effective section properties.
	A. Section Properties: <Insert minimum allowable calculated section modulus, moment of inertia, and allowable moment>.
	D. Steel Single- or Double-L Headers: Manufacturer's standard L-shapes used to form header beams, of web depths indicated, and as follows:
	1. Steel-thickness sequence in "Minimum Base-Metal Thickness" Subparagraph below corresponds to common thickness designators 33, 43, 54, 68, and 97 and obsolete 20-, 18-, 16-, 14-, and 12-gage designations. If retaining different thicknesses for diffe...
	1. Minimum Base-Metal Thickness::  [0.0329 inch] [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] <Insert dimension>.
	1. First option in "Top Flange Width" Subparagraph below is minimum top flange width recognized by AISI S212. Coordinate with wall width.
	2. Top Flange Width::  [1-1/2 inches] [1-5/8 inches] [2 inches] [2-1/2 inches] <Insert dimension>.


	1.1 Retain "Section Properties" Subparagraph below if not delegating design responsibility to Contractor. If retaining, indicate whether design is based on gross or effective section properties.
	1.1 Section Properties: <Insert minimum allowable calculated section modulus, moment of inertia, and allowable moment>.
	2.5 EXTERIOR NON-LOAD-BEARING WALL FRAMING
	A. Retain this article if exterior non-load-bearing wall framing, sometimes called "curtain-wall" framing by manufacturers, is required. Indicate stud and track web depth on Drawings or insert here.
	A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, with stiffened flanges, and as follows:
	1. Steel-thickness sequence in "Minimum Base-Metal Thickness" Subparagraph below corresponds to common thickness designators 33, 43, 54, 68, and 97 and obsolete 20-, 18-, 16-, 14-, and 12-gage designations.
	1. Minimum Base-Metal Thickness: [0.0329 inch] [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] <Insert dimension>.
	1. Flange-width sequence in "Flange Width" Subparagraph below corresponds to common flange-width designators 137, 162, 200, and 250. Flange widths may vary with application. If sheathing or masonry ties are required, consider minimum flange width of 1...
	2. Flange Width::  [1-3/8 inches] [1-5/8 inches] [2 inches] [2-1/2 inches] <Insert dimension>.

	A. Retain "Section Properties" Subparagraph below if not delegating design responsibility to Contractor. If retaining, indicate whether design is based on gross or effective section properties.
	A. Section Properties: <Insert minimum allowable calculated section modulus, moment of inertia, and allowable moment>.
	B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, with unstiffened flanges, and as follows:
	1. Steel-thickness sequence in "Minimum Base-Metal Thickness" Subparagraph below corresponds to common thickness designators 33, 43, 54, 68, and 97 and obsolete 20-, 18-, 16-, 14-, and 12-gage designations.
	1. Minimum Base-Metal Thickness::  [0.0329 inch] [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] [Matching steel studs] <Insert dimension>.
	2. Flange Width: [1-1/4 inches] <Insert dimension if manufacturer's standard width is insufficient>.

	A. Retain "Vertical Deflection Clips," "Single Deflection Track," or "Double Deflection Tracks" Paragraph below for components to cope with vertical deflection of the primary structure. If more than one type is required, indicate the location of each ...
	A. Retain "Vertical Deflection Clips" Paragraph below if required; revise to add displacement if deflection of primary structure is not indicated or if "Performance Requirements" Article is deleted.
	C. Vertical Deflection Clips: Manufacturer's standard [bypass] [head] clips, capable of accommodating upward and downward vertical displacement of primary structure through positive mechanical attachment to stud web.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ClarkDietrich.
	b. MarinoWARE.
	c. SCAFCO Steel Stud Company.
	d. Or Approved Equal.


	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Retain "Single Deflection Track" Paragraph below if required. Revise description, as applicable, if limiting types of single-leg track.
	D. Single Deflection Track: Manufacturer's single, deep-leg, U-shaped steel track; unpunched, with unstiffened flanges, of web depth to contain studs while allowing free vertical movement, with flanges designed to support horizontal loads and transfer...
	1. Steel-thickness sequence in "Minimum Base-Metal Thickness" Subparagraph below corresponds to common thickness designators 43, 54, 68, and 97 and obsolete 18-, 16-, 14-, and 12-gage designations. Deflection track flange is usually designed to be thi...
	1. Minimum Base-Metal Thickness: [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] <Insert dimension>.
	2. Flange Width: [1 inch plus the design gap for one-story structures] [and] [1 inch plus twice the design gap for other applications] <Insert dimension>.

	A. Double Deflection Tracks: Manufacturer's double, deep-leg, U-shaped steel tracks, consisting of nested inner and outer tracks; unpunched, with unstiffened flanges.
	A. Steel-thickness sequence in "Outer Track" Subparagraph below corresponds to common thickness designators 43, 54, 68, and 97 and obsolete 18-, 16-, 14-, and 12-gage designations. Deflection track flange is usually designed to be thicker than corresp...
	A. Outer Track: Of web depth to allow free vertical movement of inner track, with flanges designed to support horizontal loads and transfer them to the primary structure, and as follows:
	A. Minimum Base-Metal Thickness: [0.0329 inch] [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] <Insert dimension>.
	A. Flange Width: [1 inch plus the design gap for one-story structures] [and] [1 inch plus twice the design gap for other applications] <Insert dimension>.
	A. Inner Track: Of web depth indicated, and as follows:
	A. Minimum Base-Metal Thickness: [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] <Insert dimension>.
	A. Flange Width: <Insert dimension equal to sum of outer deflection track flange width plus 1 inch>.
	A. Retain "Drift Clips" Paragraph below if drift clips are required to accommodate horizontal and vertical deflection of the primary structure.
	E. Drift Clips: Manufacturer's standard bypass or head clips, capable of isolating wall stud from upward and downward vertical displacement and lateral drift of primary structure through positive mechanical attachment to stud web and structure.

	1.1 INTERIOR NON-LOAD-BEARING WALL FRAMING
	1.1 Retain this article if interior non-load-bearing wall framing that exceeds the height limitations of standard, nonstructural metal framing is required. Indicate stud and track web depth on Drawings or insert here.
	1.1 Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, with stiffened flanges, and as follows:
	1.1 Steel-thickness sequence in "Minimum Base-Metal Thickness" Subparagraph below corresponds to common thickness designators 33, 43, 54, 68, and 97 and obsolete 20-, 18-, 16-, 14-, and 12-gage designations.
	1.1 Minimum Base-Metal Thickness: [0.0329 inch] [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] <Insert dimension>.
	1.1 Flange-width sequence in "Flange Width" Subparagraph below corresponds to common flange-width designators 137, 162, 200, and 250. Flange widths may vary with application. If sheathing or masonry ties are required, consider minimum flange width of ...
	1.1 Flange Width: [1-3/8 inches] [1-5/8 inches] [2 inches] [2-1/2 inches] <Insert dimension>.
	1.1 Retain "Section Properties" Subparagraph below if not delegating design responsibility to Contractor. If retaining, indicate whether design is based on gross or effective section properties.
	1.1 Section Properties: <Insert minimum allowable calculated section modulus, moment of inertia, and allowable moment>.
	1.1 Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, with unstiffened flanges, and as follows:
	1.1 Steel-thickness sequence in "Minimum Base-Metal Thickness" Subparagraph below corresponds to common thickness designators 33, 43, 54, 68, and 97 and obsolete 20-, 18-, 16-, 14-, and 12-gage designations.
	1.1 Minimum Base-Metal Thickness: [0.0329 inch] [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] [Matching steel studs] <Insert dimension>.
	1.1 Flange Width: [1-1/4 inches] <Insert dimension if manufacturer's standard width is insufficient>.
	1.1 Retain "Vertical Deflection Clips," "Single Deflection Track," or "Double Deflection Tracks" Paragraph below for components to cope with vertical deflection of the primary structure. If more than one type is required, indicate the location of each...
	1.1 Retain "Vertical Deflection Clips" Paragraph below if required; revise to add displacement if deflection of primary structure is not indicated or if "Performance Requirements" Article is deleted.
	1.1 Vertical Deflection Clips: Manufacturer's standard [bypass] [head] clips, capable of accommodating upward and downward vertical displacement of primary structure through positive mechanical attachment to stud web.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Retain "Single Deflection Track" Paragraph below if required. Revise description, as applicable, if limiting types of single-leg track.
	1.1 Single Deflection Track: Manufacturer's single, deep-leg, U-shaped steel track; unpunched, with unstiffened flanges, of web depth to contain studs while allowing free vertical movement, with flanges designed to support horizontal loads and transfe...
	1.1 Steel-thickness sequence in "Minimum Base-Metal Thickness" Subparagraph below corresponds to common thickness designators 43, 54, 68, and 97 and obsolete 18-, 16-, 14-, and 12-gage designations. Deflection track flange is usually designed to be th...
	1.1 Minimum Base-Metal Thickness: [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] <Insert dimension>.
	1.1 Flange Width: [1 inch plus the design gap for one-story structures] [and] [1 inch plus twice the design gap for other applications] <Insert dimension>.
	1.1 Double Deflection Tracks: Manufacturer's double, deep-leg, U-shaped steel tracks, consisting of nested inner and outer tracks; unpunched, with unstiffened flanges.
	1.1 Steel-thickness sequence in "Outer Track" Subparagraph below corresponds to common thickness designators 43, 54, 68, and 97 and obsolete 18-, 16-, 14-, and 12-gage designations. Deflection track flange is usually designed to be thicker than corres...
	1.1 Outer Track: Of web depth to allow free vertical movement of inner track, with flanges designed to support horizontal loads and transfer them to the primary structure, and as follows:
	1.1 Minimum Base-Metal Thickness: [0.0329 inch] [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] <Insert dimension>.
	1.1 Flange Width: [1 inch plus the design gap for one-story structures] [and] [1 inch plus twice the design gap for other applications] <Insert dimension>.
	1.1 Inner Track: Of web depth indicated, and as follows:
	1.1 Minimum Base-Metal Thickness: [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] <Insert dimension>.
	1.1 Flange Width: <Insert dimension equal to sum of outer deflection track flange width plus 1 inch>.
	1.1 Retain "Drift Clips" Paragraph below if drift clips are required to accommodate horizontal and vertical deflection of the primary structure.
	1.1 Drift Clips: Manufacturer's standard bypass or head clips, capable of isolating wall stud from upward and downward vertical displacement and lateral drift of primary structure through positive mechanical attachment to stud web and structure.
	2.6 FLOOR JOIST FRAMING
	A. Retain this article if steel joists are required. If joist and joist-track depth are not indicated, revise paragraphs below and insert depth required.
	A. Steel Joists: Manufacturer's standard C-shaped steel joists, of web depths indicated, [unpunched,] [punched with standard holes,] [punched with enlarged service holes,] with stiffened flanges, and as follows:
	1. Steel-thickness sequence in "Minimum Base-Metal Thickness" Subparagraph below corresponds to common thickness designators 33, 43, 54, 68, and 97 and obsolete 20-, 18-, 16-, 14-, and 12-gage designations.
	1. Minimum Base-Metal Thickness::  [0.0329 inch] [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] <Insert dimension>.
	1. Flange-width sequence in "Flange Width" Subparagraph below corresponds to common flange-width designators 162, 200, and 250. Flange widths may vary with application.
	2. Flange Width: [1-5/8 inches] [2 inches] [2-1/2 inches] <Insert dimension>, minimum.

	A. Retain "Section Properties" Subparagraph below if not delegating design responsibility to Contractor. If retaining, indicate whether design is based on gross or effective section properties.
	A. Section Properties: <Insert minimum allowable calculated section modulus, moment of inertia, and allowable moment>.
	A. Revise "Steel Joist Track" Paragraph below to include descriptions of other related components, such as headers or other built-up members, at openings or other terminations.
	B. Steel Joist Track: Manufacturer's standard U-shaped steel joist track, of web depths indicated, unpunched, with unstiffened flanges, and as follows:
	1. Steel-thickness sequence in "Minimum Base-Metal Thickness" Subparagraph below corresponds to common thickness designators 33, 43, 54, 68, and 97 and obsolete 20-, 18-, 16-, 14-, and 12-gage designations.
	1. Minimum Base-Metal Thickness::  [0.0329 inch] [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] [Matching steel joists] <Insert dimension>.
	1. Flange-width sequence in "Flange Width" Subparagraph below corresponds to common flange-width designators 125, 150, and 200. Flange widths may vary with application.
	2. Flange Width::  [1-1/4 inches] [1-1/2 inches] [2 inches] <Insert dimension>, minimum.


	1.1 ROOF-RAFTER FRAMING
	1.1 Retain this article if steel rafters are required. If rafter web depth is not indicated, revise "Steel Rafters" Paragraph below and insert depth required.
	1.1 Steel Rafters: Manufacturer's standard C-shaped steel sections, of web depths indicated, with stiffened flanges, and as follows:
	1.1 Steel-thickness sequence in "Minimum Base-Metal Thickness" Subparagraph below corresponds to common thickness designators 33, 43, 54, 68, and 97 and obsolete 20-, 18-, 16-, 14-, and 12-gage designations.
	1.1 Minimum Base-Metal Thickness: [0.0329 inch] [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] <Insert dimension>.
	1.1 Flange-width sequence in "Flange Width" Subparagraph below corresponds to common flange-width designators 162, 200, and 250. Flange widths may vary with application.
	1.1 Flange Width: [1-5/8 inches] [2 inches] [2-1/2 inches] <Insert dimension>, minimum.
	1.1 Retain "Section Properties" Subparagraph below if not delegating design responsibility to Contractor. If retaining, indicate whether design is based on gross or effective section properties.
	1.1 Section Properties: <Insert minimum allowable calculated section modulus, moment of inertia, and allowable moment>.
	1.1 CEILING JOIST FRAMING
	1.1 Retain this article if steel joists are required. If joist and joist-track depth is not indicated, revise "Steel Ceiling Joists" Paragraph below and insert depth required.
	1.1 Steel Ceiling Joists: Manufacturer's standard C-shaped steel sections, of web depths indicated, [unpunched,] [punched with standard holes,] [punched with enlarged service holes,] with stiffened flanges, and as follows:
	1.1 Steel-thickness sequence in "Minimum Base-Metal Thickness" Subparagraph below corresponds to common thickness designators 33, 43, 54, 68, and 97 and obsolete 20-, 18-, 16-, 14-, and 12-gage designations.
	1.1 Minimum Base-Metal Thickness: [0.0329 inch] [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] <Insert dimension>.
	1.1 Flange-width sequence in "Flange Width" Subparagraph below corresponds to common flange-width designators 162, 200, and 250. Flange widths may vary with application.
	1.1 Flange Width: [1-5/8 inches] [2 inches] [2-1/2 inches] <Insert dimension>, minimum.
	1.1 Retain "Section Properties" Subparagraph below if not delegating design responsibility to Contractor. If retaining, indicate whether design is based on gross or effective section properties.
	1.1 Section Properties: <Insert minimum allowable calculated section modulus, moment of inertia, and allowable moment>.
	1.1 SOFFIT FRAMING
	1.1 Retain this article if soffit framing is required. If soffit frame web depth is not indicated, revise "Exterior Soffit Frame" Paragraph below and insert depth required.
	1.1 Exterior Soffit Frame: Manufacturer's standard C-shaped steel sections, of web depths indicated, with stiffened flanges, and as follows:
	1.1 Steel-thickness sequence in "Minimum Base-Metal Thickness" Subparagraph below corresponds to common thickness designators 33, 43, 54, 68, and 97 and obsolete 20-, 18-, 16-, 14-, and 12-gage designations.
	1.1 Minimum Base-Metal Thickness: [0.0329 inch] [0.0428 inch] [0.0538 inch] [0.0677 inch] [0.0966 inch] <Insert dimension>.
	1.1 Flange-width sequence in "Flange Width" Subparagraph below corresponds to common flange-width designators 162, 200, and 250. Flange widths may vary with application.
	1.1 Flange Width: [1-5/8 inches] [2 inches] [2-1/2 inches] <Insert dimension>, minimum.
	1.1 Retain "Section Properties" Subparagraph below if not delegating design responsibility to Contractor. If retaining, indicate whether design is based on gross or effective section properties.
	1.1 Section Properties: <Insert minimum allowable calculated section modulus, moment of inertia, and allowable moment>.
	2.7 FRAMING ACCESSORIES
	A. Revise minimum yield strength of accessories as required.
	A. Fabricate steel-framing accessories from ASTM A1003/A1003M, Structural Grade, Type H, metallic coated steel sheet, of same grade and coating designation used for framing members.
	B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise indicated, as follows:
	1. Revise list below to suit Project.
	1. Supplementary framing.
	2. Bracing, bridging, and solid blocking.
	3. Web stiffeners.
	4. Anchor clips.
	5. End clips.
	6. Foundation clips.
	7. Gusset plates.
	8. Stud kickers and knee braces.
	9. Joist hangers and end closures.
	10. Hole-reinforcing plates.
	11. Backer plates.


	2.8 ANCHORS, CLIPS, AND FASTENERS
	A. Retain "Steel Shapes and Clips" Paragraph below if rolled steel shapes and clips are required and are not specified in another Section.
	A. Steel Shapes and Clips: ASTM A36/A36M, zinc coated by hot-dip process according to ASTM A123/A123M.
	A. Retain grade of anchor bolt, head type, and type of protective coating from "Anchor Bolts" Paragraph below. Revise if using high-strength, low-alloy anchor bolts.
	B. Anchor Bolts: ASTM F1554, [Grade 36] [Grade 55], threaded carbon-steel [hex-headed bolts,] [headless, hooked bolts,] [headless bolts, with encased end threaded,] carbon-steel nuts, and flat, hardened-steel washers; zinc coated by [hot-dip process a...
	A. ICC-ES AC01 and ICC-ES AC193 are for expansion anchors in masonry and mechanical anchors in concrete respectively, and ICC-ES AC58 and ICC-ES AC308 are for adhesive anchors in masonry and concrete. Do not use expansion-type anchors where expansion ...
	C. Post-Installed Anchors: Fastener systems with bolts of same basic metal as fastened metal, if visible, unless otherwise indicated; with working capacity greater than or equal to the design load, according to an evaluation report acceptable to autho...
	1. Uses: Securing cold-formed steel framing to structure.
	1. Retain "Type" Subparagraph below to restrict type of anchor if required.
	2. Type::  [Torque-controlled expansion anchor] [Torque-controlled adhesive anchor] [or] [adhesive anchor].
	1. Material in "Material for Interior Locations" Subparagraph below protects against corrosion in an indoor atmosphere.
	3. Material for Interior Locations: Carbon-steel components zinc plated to comply with ASTM B633 or ASTM F1941, Class Fe/Zn 5, unless otherwise indicated.
	1. Alloy Group 1 (A1) refers to Type 304 and similar alloys, and Alloy Group 2 (A4) refers to Type 316 and similar alloys.
	4. Material for Exterior or Interior Locations and Where Stainless Steel Is Indicated: Alloy [Group 1] [Group 2] stainless-steel bolts, ASTM F593, and nuts, ASTM F594.

	A. Retain "Power-Actuated Anchors" Paragraph below if power-actuated fasteners are acceptable. Verify with Project's structural engineer.
	D. Power-Actuated Anchors: Fastener systems with working capacity greater than or equal to the design load, according to an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC70.
	E. Mechanical Fasteners: ASTM C1513, corrosion-resistant-coated, self-drilling, self-tapping, steel drill screws.
	1. Head Type: Low-profile head beneath sheathing; manufacturer's standard elsewhere.

	F. Welding Electrodes: Comply with AWS standards.

	2.9 MISCELLANEOUS MATERIALS
	A. Galvanizing Repair Paint: [ASTM A780/A780M] [MIL-P-21035B] [or] [SSPC-Paint 20].
	A. Retain "Cement Grout" or "Nonmetallic, Nonshrink Grout" Paragraph below if concrete or masonry substrates require leveling before setting track or prefabricated assemblies.
	B. Cement Grout: Portland cement, ASTM C150/C150M, Type I; and clean, natural sand, ASTM C404. Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for placement and hydration.
	C. Nonmetallic, Nonshrink Grout: Factory-packaged, nonmetallic, noncorrosive, nonstaining grout, complying with ASTM C1107/C1107M, and with a fluid consistency and 30-minute working time.
	D. Shims: Load-bearing, high-density, multimonomer, nonleaching plastic; or cold-formed steel of same grade and metallic coating as framing members supported by shims.
	E. Sill Sealer Gasket: Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's standard widths to match width of bottom track or rim track members as required.
	F. Sill Sealer Gasket/Termite Barrier: Minimum 68-mil nominal thickness, self-adhering sheet consisting of 64 mils of rubberized asphalt laminated on one side to a 4-mil-thick, polyethylene-film reinforcement, and with release liner on adhesive side[;...
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Physical Properties:
	a. Peel Adhesion: 17.0 lb/in of width when tested in accordance with ASTM D412.
	b. Low-Temperature Flexibility: Pass at minus 25 deg FASTM D146/D146M.
	c. Water Vapor Permeance: 0.05 perm maximum when tested in accordance with ASTM E96/E96M, Method B.
	d. Resistance to Termite Penetration: Comply with ICC-ES AC380.



	2.10 FABRICATION
	A. Retain this article for examples of shop or field fabrication, including panelized load-bearing and non-load-bearing walls.
	A. Fabricate cold-formed steel framing and accessories plumb, square, and true to line, and with connections securely fastened, according to referenced AISI's specifications and standards, manufacturer's written instructions, and requirements in this ...
	1. Fabricate framing assemblies using jigs or templates.
	2. Cut framing members by sawing or shearing; do not torch cut.
	3. Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening, pneumatic pin fastening, or riveting as standard with fabricator. Wire tying of framing members is not permitted.
	a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	b. Locate mechanical fasteners and install according to Shop Drawings, with screws penetrating joined members by no fewer than three exposed screw threads.

	1. Retain subparagraph below if fabricated assemblies include other materials; revise to suit Project.
	4. Fasten other materials to cold-formed steel framing by welding, bolting, pneumatic pin fastening, or screw fastening, according to Shop Drawings.

	B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection stresses. Lift fabricated assemblies by means that prevent damage or permanent distortion.
	A. Revise "Tolerances" Paragraph below to suit Project.
	C. Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum allowable variation of 1/8 inch in 10 feet and as follows:
	1. Spacing: Space individual framing members no more than plus or minus 1/8 inch from plan location. Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing materials.
	2. Squareness: Fabricate each cold-formed steel framing assembly to a maximum out-of-square tolerance of 1/8 inch.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, conditions, and abutting structural framing for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Retain first two paragraphs below if sprayed fire-resistive materials are required.
	A. Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary framing, or tracks to structural members indicated to receive sprayed fire-resistive materials.
	A. After applying sprayed fire-resistive materials, remove only as much of these materials as needed to complete installation of cold-formed framing without reducing thickness of fire-resistive materials below that required to obtain fire-resistance r...
	A. Retain first paragraph below if bottom track of load-bearing walls requires a uniform-bearing surface on concrete or masonry construction.
	A. Install load-bearing shims or grout between the underside of load-bearing wall bottom track and the top of foundation wall or slab at locations with a gap larger than 1/4 inch to ensure a uniform bearing surface on supporting concrete or masonry co...
	A. Retain one of two paragraphs below if sealing the gap between framing and concrete or masonry construction.
	B. Install sill sealer gasket at the underside of wall bottom track or rim track and at the top of foundation wall or slab at stud or joist locations.

	1.1 Install sill sealer gasket/termite barrier in accordance with manufacturer's written instructions at the underside of wall bottom track or rim track and at the top of foundation wall or slab at stud or joist locations.
	3.3 INSTALLATION, GENERAL
	A. Retain this article with each specific framing classification in installation articles below.
	A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be field assembled.
	B. Install cold-formed steel framing according to AISI S200, AISI S202, and manufacturer's written instructions unless more stringent requirements are indicated.
	A. Retain first paragraph below for shop- or field-fabricated wall panels.
	A. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting structure.
	A. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush, even, true-to-line joints with maximum variation in plane and true position between fabricated panels not exceeding 1/16 inch.
	C. Install cold-formed steel framing and accessories plumb, square, and true to line, and with connections securely fastened.
	1. Cut framing members by sawing or shearing; do not torch cut.
	2. Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening, or riveting. Wire tying of framing members is not permitted.
	a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	b. Locate mechanical fasteners, install according to Shop Drawings, and comply with requirements for spacing, edge distances, and screw penetration.


	D. Install framing members in one-piece lengths unless splice connections are indicated for track or tension members.
	E. Install temporary bracing and supports to secure framing and support loads equal to those for which structure was designed. Maintain braces and supports in place, undisturbed, until entire integrated supporting structure has been completed and perm...
	A. Include details on Drawings showing expansion-joint construction and locations.
	F. Do not bridge building expansion joints with cold-formed steel framing. Independently frame both sides of joints.
	A. Retain first paragraph below if insulation within framing assemblies is required.
	G. Install insulation, specified in Section 072100 "Thermal Insulation," in framing-assembly members, such as headers, sills, boxed joists, and multiple studs at openings, that are inaccessible on completion of framing work.
	H. Fasten hole-reinforcing plate over web penetrations that exceed size of manufacturer's approved or standard punched openings.

	3.4 INSTALLATION OF LOAD-BEARING WALL FRAMING
	A. If this article is required, retain with "Installation, General" Article.
	A. Install continuous top and bottom tracks sized to match studs. Align tracks accurately and securely anchor at corners and ends, and at spacings as follows:
	1. Retain option in "Anchor Spacing" Subparagraph below to suit requirements and type of anchor.
	1. Anchor Spacing::  [24 inches] [32 inches] [To match stud spacing] [As shown on Shop Drawings] <Insert dimension>.

	B. Squarely seat studs against top and bottom tracks, with gap not exceeding 1/8 inch between the end of wall-framing member and the web of track.
	1. Fasten both flanges of studs to top and bottom tracks.
	2. Space studs as follows:
	a. Stud Spacing::  [12 inches] [16 inches] [19.2 inches] [24 inches] [As indicated on Drawings] <Insert dimension>.


	C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or warped surfaces and similar configurations.
	D. Align studs vertically where floor framing interrupts wall-framing continuity. Where studs cannot be aligned, continuously reinforce track to transfer loads.
	E. Align floor and roof framing over studs according to AISI S200, Section C1. Where framing cannot be aligned, continuously reinforce track to transfer loads.
	F. Anchor studs abutting structural columns or walls, including masonry walls, to supporting structure.
	G. Install headers over wall openings wider than stud spacing. Locate headers above openings. Fabricate headers of compound shapes indicated or required to transfer load to supporting studs, complete with clip-angle connectors, web stiffeners, or guss...
	1. Frame wall openings with not less than a double stud at each jamb of frame. Fasten jamb members together to uniformly distribute loads.
	2. Install tracks and jack studs above and below wall openings. Anchor tracks to jamb studs with clip angles or by welding, and space jack studs same as full-height wall studs.

	H. Install supplementary framing, blocking, and bracing in stud framing indicated to support fixtures, equipment, services, casework, heavy trim, furnishings, and similar work requiring attachment to framing.
	1. If type of supplementary support is not indicated, comply with stud manufacturer's written recommendations and industry standards in each case, considering weight or load resulting from item supported.

	I. Install horizontal bridging in stud system, spaced vertically [48 inches] [as indicated on Drawings] [as indicated on Shop Drawings] <Insert dimension>. Fasten at each stud intersection.
	1. Retain type of bridging required from three subparagraphs below or revise to suit Project. Insert locations if more than one type of bridging is required. Insert minimum size of flat steel strap, such as 1-1/2 by 0.0329 inch (38 by 0.84 mm), if def...
	1. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of punched studs with a minimum of two screws into each flange of the clip angle for framing members up to 6 inches deep.
	1. Strap Bridging: Combination of flat, taut, steel sheet straps of width and thickness indicated and stud-track solid blocking of width and thickness to match studs. Fasten flat straps to stud flanges, and secure solid blocking to stud webs or flanges.
	2. Bar Bridging: Proprietary bridging bars installed according to manufacturer's written instructions.

	A. Retain first paragraph below if required. Description below usually applies to shear walls. Revise bracing type and reinforcement at terminations to suit Project. Insert track reinforcing or gusset plate requirements to Drawings if applicable, part...
	J. Install steel sheet diagonal bracing straps to both stud flanges; terminate at and fasten to reinforced top and bottom tracks. Fasten clip-angle connectors to multiple studs at ends of bracing and anchor to structure.
	K. Install miscellaneous framing and connections, including supplementary framing, web stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing system.

	3.5 INSTALLATION OF EXTERIOR NONLOADBEARING WALL FRAMING
	A. Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to supporting structure.
	A. Retain fastening of studs to top track only if required. Do not fasten studs to deflection track, such as in infill wall framing.
	B. Fasten both flanges of studs to[ top and] bottom track unless otherwise indicated. Space studs as follows:
	1. Stud Spacing::  [12 inches] [16 inches] [19.2 inches] [24 inches] [As indicated on Drawings] <Insert dimension>.

	C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or warped surfaces and similar requirements.
	A. Indicate isolation details on Drawings or insert detailed description here.
	D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical loads while providing lateral support.
	1. Retain one of first two subparagraphs below if using deflection track with infill wall framing. Delete both subparagraphs and retain third if deflection clips are required for bypassing or infill wall framing. Vertical deflection clips are used if ...
	1. Install single deep-leg deflection tracks and anchor to building structure.
	1. Install double deep-leg deflection tracks and anchor outer track to building structure.
	2. Connect vertical deflection clips to [bypassing] [infill] studs and anchor to building structure.
	3. Connect drift clips to cold-formed steel framing and anchor to building structure.

	E. Install horizontal bridging in wall studs, spaced vertically in rows indicated[ on Shop Drawings] but not more than 48 inches apart. Fasten at each stud intersection.
	1. Retain type of bridging required from three subparagraphs below or revise to suit Project. Insert locations if more than one type of bridging is required. Insert minimum size of flat steel strap, such as 1-1/2 by 0.0329 inch (38 by 0.84 mm), if def...
	1. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of punched studs.
	1. Strap Bridging: Combination of flat, taut, steel sheet straps of width and thickness indicated and stud-track solid blocking of width and thickness to match studs. Fasten flat straps to stud flanges and secure solid blocking to stud webs or flanges.
	2. Bar Bridging: Proprietary bridging bars installed according to manufacturer's written instructions.

	A. Retain "Top Bridging for Single Deflection Track" Subparagraph below if required.
	F. Top Bridging for Single Deflection Track: Install row of horizontal bridging within [12 inches] [18 inches] of single deflection track. Install a combination of bridging and stud or stud-track solid blocking of width and thickness matching studs, s...
	1. Install solid blocking at [96-inch centers] [centers indicated] [centers indicated on Shop Drawings].

	G. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing system.

	1.1 INSTALLATION OF INTERIOR NONLOADBEARING WALL FRAMING
	1.1 If this article is required for non-load-bearing wall framing that exceeds the height limitations of standard, nonstructural metal framing, retain with "Installation, General" Article.
	1.1 Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to supporting structure.
	1.1 Retain fastening of studs to top track only if required. Do not fasten studs to deflection track.
	1.1 Fasten both flanges of studs to[ top and] bottom track unless otherwise indicated. Space studs as follows:
	1.1 Stud Spacing: [12 inches] [16 inches] [19.2 inches] [24 inches] [As indicated on Drawings] <Insert dimension>.
	1.1 Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or warped surfaces and similar requirements.
	1.1 Indicate isolation details on Drawings or insert detailed description here.
	1.1 Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical loads while providing lateral support.
	1.1 Retain one of first two subparagraphs below if using deflection track. Delete both subparagraphs and retain third if deflection clips are required. Vertical deflection clips are used if wall is stick built or panelized. Single deflection track is ...
	1.1 Install single deep-leg deflection tracks and anchor to building structure.
	1.1 Install double deep-leg deflection tracks and anchor outer track to building structure.
	1.1 Connect vertical deflection clips to studs and anchor to building structure.
	1.1 Connect drift clips to cold-formed steel metal framing and anchor to building structure.
	1.1 Install horizontal bridging in wall studs, spaced vertically in rows indicated[ on Shop Drawings] but not more than 48 inches apart. Fasten at each stud intersection.
	1.1 Retain type of bridging required from three subparagraphs below or revise to suit Project. Insert locations if more than one type of bridging is required. Insert minimum size of flat steel strap, such as 1-1/2 by 0.0329 inch (38 by 0.84 mm), if de...
	1.1 Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of punched studs.
	1.1 Strap Bridging: Combination of flat, taut, steel sheet straps of width and thickness indicated and stud-track solid blocking of width and thickness to match studs. Fasten flat straps to stud flanges and secure solid blocking to stud webs or flanges.
	1.1 Bar Bridging: Proprietary bridging bars installed according to manufacturer's written instructions.
	1.1 Retain "Top Bridging for Single Deflection Track" Subparagraph below if required.
	1.1 Top Bridging for Single Deflection Track: Install row of horizontal bridging within [12 inches] [18 inches] of single deflection track. Install a combination of bridging and stud or stud-track solid blocking of width and thickness matching studs, ...
	1.1 Install solid blocking at [96-inch centers] [centers indicated] [centers indicated on Shop Drawings].
	1.1 Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing system.
	3.6 INSTALLATION OF JOIST FRAMING
	A. Install perimeter joist track sized to match joists. Align and securely anchor or fasten track to supporting structure at corners, ends, and spacings indicated[ on Shop Drawings].
	B. Install joists bearing on supporting frame, level, straight, and plumb; adjust to final position, brace, and reinforce. Fasten joists to both flanges of joist track.
	1. Revise minimum end bearing in first subparagraph below if joists bearing on flange of joist track are acceptable. Web stiffeners will usually be required to reinforce the joist web.
	1. Install joists over supporting frame with a minimum end bearing of 1-1/2 inches.
	2. Reinforce ends and bearing points of joists with web stiffeners, end clips, joist hangers, steel clip angles, or steel-stud sections.

	C. Space joists not more than 2 inches from abutting walls, and as follows:
	1. Joist Spacing::  [12 inches] [16 inches] [19.2 inches] [24 inches] [As indicated on Drawings] <Insert dimension>.

	D. Frame openings with built-up joist headers, consisting of joist and joist track or another combination of connected joists if indicated.
	A. Retain first paragraph below if joist reinforcement is required.
	E. Install joist reinforcement at interior supports with single, short length of joist section located directly over interior support, with lapped joists of equal length to joist reinforcement.
	1. Install web stiffeners to transfer axial loads of walls above.

	F. Install bridging at intervals indicated[ on Shop Drawings]. Fasten bridging at each joist intersection as follows:
	1. Retain type of bridging required from two subparagraphs below or revise to suit Project. Insert locations if more than one type of bridging is required. Insert minimum size of flat steel strap, such as 1-1/2 by 0.0329 inch (38 by 0.84 mm), if defau...
	1. Joist-Track Solid Bridging: Joist-track solid blocking of width and thickness indicated, secured to joist webs.
	1. Combination Bridging: Combination of flat, taut, steel sheet straps of width and thickness indicated and joist-track solid blocking of width and thickness indicated. Fasten flat straps to bottom flange of joists and secure solid blocking to joist w...

	G. Secure joists to load-bearing interior walls to prevent lateral movement of bottom flange.
	H. Install miscellaneous joist framing and connections, including web stiffeners, closure pieces, clip angles, continuous angles, hold-down angles, anchors, and fasteners, to provide a complete and stable joist-framing assembly.

	1.1 Insert additional article titles here if other framing classifications warrant more detailed installation requirements than those in "Installation, General" Article.
	1.1 <Insert requirements>
	3.7 INSTALLATION TOLERANCES
	A. Revise paragraph below to suit Project. Coordinate with limitations of subsequent finish materials.
	A. Install cold-formed steel framing level, plumb, and true to line to a maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows:
	1. Space individual framing members no more than plus or minus 1/8 inch from plan location. Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing materials.


	3.8 REPAIR
	A. Retain "Galvanizing Repairs" Paragraph below if applicable.
	A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and installed cold-formed steel framing with galvanized repair paint according to ASTM A780/A780M and manufacturer's written instructions.

	3.9 FIELD QUALITY CONTROL
	A. Retain this article if field testing and inspecting are required. Provisions below include shop and field testing and inspecting. Revise and insert a "Source Quality Control" Article to end of Part 2 if separate shop and field testing and inspectin...
	A. Testing: Owner Contractor will engage a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Field and shop welds will be subject to testing and inspecting.
	C. Testing agency will report test results promptly and in writing to Contractor Owner and Architect.
	A. See Section 014000 "Quality Requirements" for retesting and reinspecting requirements and Section 017300 "Execution" for requirements for correcting the Work.
	D. Cold-formed steel framing will be considered defective if it does not pass tests and inspections.
	E. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.10 PROTECTION
	A. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, that ensure that cold-formed steel framing is without damage or deterioration at time of Substantial Completion.



	055000 - Metal Fabrications
	PART 1 -  TIPS:
	PART 1 -  To view non-printing Editor's Notes that provide guidance for editing, click on MasterWorks/Single-File Formatting/Toggle/Editor's Notes.
	PART 1 -  To read detailed research, technical information about products and materials, and coordination checklists, click on MasterWorks/Supporting Information.
	PART 1 -  Content Requests:
	PART 1 -  <Double click here to submit questions, comments, or suggested edits to this Section.>
	PART 1 -  Revise this Section by deleting and inserting text to meet Project-specific requirements.
	PART 1 -  Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Retain or delete this article in all Sections of Project Manual.
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Several items in list below are not described in detail in Part 2. These items are covered by material requirements and articles such as "Miscellaneous Framing and Supports," but they must be indicated in detail on Drawings.
	1. Steel framing and supports for ceiling-hung toilet compartments.
	1. Steel framing and supports for operable partitions.
	1. Steel framing and supports for overhead [doors] [and] [grilles].
	1. Retain first subparagraph below if steel angles or other shapes are used to support countertops between cheek walls.
	1. Steel framing and supports for countertops.
	1. Steel framing and supports for [healthcare] [laboratory] equipment.
	1. Steel tube reinforcement for low partitions.
	1. Steel framing and supports for mechanical and electrical equipment.
	2. Steel framing and supports for applications where framing and supports are not specified in other Sections.
	1. Elevator machine beams[, hoist beams,] [and] [divider beams].
	3. Steel shapes for supporting elevator door sills.
	1. Steel girders for supporting wood frame construction.
	1. Steel pipe columns for supporting wood frame construction.
	4. Slotted channel framing.
	1. Retain first subparagraph below if prefabricated columns are not specified in Section 051200 "Structural Steel Framing."
	1. Prefabricated building columns.
	1. Shelf angles.
	1. Retain first subparagraph below for elevator pit ladders and other metal ladders.
	1. Metal ladders.
	1. Ladder safety cages.
	1. Alternating tread devices.
	1. Metal [ships' ladders] [and] [pipe crossovers].
	1. Metal floor plate[ and supports].
	1. Elevator pit sump covers.
	1. Structural-steel door frames.
	1. Miscellaneous steel trim including [steel angle corner guards] [steel edgings] [and] [loading-dock edge angles].
	1. Metal bollards.
	1. Vehicular barrier cable systems.
	1. [Pipe] [Downspout] guards.
	1. Delete first subparagraph below if nosings and treads are specified with stairs and if cast-metal thresholds are specified with hardware.
	1. Abrasive metal [nosings] [treads] [and] [thresholds].
	1. Cast-iron wheel guards.
	5. Metal downspout boots.
	1. Retain subparagraph below if bearing and leveling plates are not specified with items that they support.
	6. Loose bearing and leveling plates for applications where they are not specified in other Sections.

	B. Products furnished, but not installed, under this Section include the following:
	1. Loose steel lintels.
	2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated to be cast into concrete or built into unit masonry.

	A. Retain subparagraph below if weld plates and angles are not specified in same Section as work that is welded to them.
	A. Steel weld plates and angles for casting into concrete for applications where they are not specified in other Sections.
	C. Related Requirements:
	1. Retain subparagraphs below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	1. Section 042000 "Unit Masonry" for installing loose lintels, anchor bolts, and other items built into unit masonry.
	2. Section 051200 "Structural Steel Framing" for steel framing, supports, elevator machine beams, hoist beams, divider beams, door frames, and other steel items attached to the structural-steel framing.
	3. Section 077200 "Roof Accessories" for manufactured metal roof walkways and metal roof stairs.


	1.1 Section 329300 "Plants" for tree grates.
	1.3 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating manufacturers' written instructions to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of metal fabrications that are anchored to or that receive other work. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral...

	1.4 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Nonslip aggregates and nonslip-aggregate surface finishes.
	2. Fasteners.
	3. Shop primers.
	4. Shrinkage-resisting grout.
	1. Prefabricated building columns.
	1. Slotted channel framing.
	1. Manufactured metal ladders.
	1. Ladder safety cages.
	1. Alternating tread devices.
	1. Metal [ships' ladders] [and] [pipe crossovers].
	1. Metal bollards.
	1. Vehicular barrier cable systems.
	1. [Pipe] [Downspout] guards.
	1. Abrasive metal [nosings] [treads] [and] [thresholds].
	1. Cast-iron wheel guards.
	5. Metal downspout boots.

	A. Sustainable Design Submittals:
	A. <Double click to insert sustainable design text for recycled content.>
	A. <Double click to insert sustainable design text for coaxial cable.>
	A. <Double click to insert sustainable design text for regional materials.>
	B. Shop Drawings: Show fabrication and installation details.[ Include plans, elevations, sections, and details of metal fabrications and their connections. Show anchorage and accessory items.] Provide Shop Drawings for the following:
	1. Steel framing and supports for ceiling-hung toilet compartments.
	1. Steel framing and supports for operable partitions.
	1. Steel framing and supports for overhead [doors] [and] [grilles].
	1. Steel framing and supports for countertops.
	1. Steel tube reinforcement for low partitions.
	1. Steel framing and supports for mechanical and electrical equipment.
	2. Steel framing and supports for applications where framing and supports are not specified in other Sections.
	1. Elevator machine beams[, hoist beams,] [and] [divider beams].
	3. Steel shapes for supporting elevator door sills.
	1. Steel girders for supporting wood frame construction.
	1. Steel pipe columns for supporting wood frame construction.
	1. Prefabricated building columns.
	4. Shelf angles.
	1. Metal ladders.
	1. Ladder safety cages.
	1. Alternating tread devices.
	1. Metal [ships' ladders] [and] [pipe crossovers].
	1. Metal floor plate[ and supports].
	5. Elevator pit sump covers.
	1. Structural-steel door frames.
	1. Miscellaneous steel trim including [steel angle corner guards] [steel edgings] [and] [loading-dock edge angles].
	1. Metal bollards.
	6. Loose steel lintels.


	1.1 Vehicular barrier cable systems.
	1.1 Retain "Samples for Verification" Paragraph below for two-stage Samples.
	1.1 Samples for Verification: For each type and finish of extruded [nosing] [and] [tread].
	1.1 Retain "Delegated-Design Submittal" Paragraph below if design services have been delegated to Contractor.
	1.1 Delegated-Design Submittal: For [ladders] [alternating tread devices] [and] [vehicular barrier cable systems], including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1.5 INFORMATIONAL SUBMITTALS
	A. Coordinate "Qualification Data" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented in "Quality Assurance" Article.
	A. Qualification Data: For professional engineer's experience with providing delegated-design engineering services of the kind indicated, including documentation that engineer is licensed in the jurisdiction in which Project is located.
	A. Usually, delete "Mill Certificates" Paragraph below unless Type 316L stainless steel is required. Type 316L is more expensive than Type 304 and submittal of mill certificates is one of the few ways of verifying that Type 316L is actually being furn...
	A. Mill Certificates: Signed by stainless steel manufacturers, certifying that products furnished comply with requirements.
	A. Retain "Welding certificates" Paragraph below if retaining "Welding Qualifications" Paragraph in "Quality Assurance" Article.
	B. Welding certificates.
	A. Retain "Paint Compatibility Certificates" Paragraph below if primers are fully specified in this Section rather than in painting Sections.
	C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, certifying that shop primers are compatible with topcoats.
	D. Research Reports: For post-installed anchors.

	1.6 QUALITY ASSURANCE
	A. Retain "Welding Qualifications" Paragraph below if shop or field welding is required. If retaining, also retain "Welding certificates" Paragraph in "Informational Submittals" Article.
	A. Welding Qualifications: Qualify procedures and personnel in accordance with the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
	3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel."


	1.7 FIELD CONDITIONS
	A. If possible, design metal fabrications so that they do not have to fit other construction and delete this article.
	A. Field Measurements: Verify actual locations of walls, floor slabs, decks, and other construction contiguous with metal fabrications by field measurements before fabrication.


	PART 2 -  PRODUCTS
	1.1 Manufacturers and products listed in SpecAgent and MasterWorks Paragraph Builder are neither recommended nor endorsed by the AIA or Deltek. Before inserting names, verify that manufacturers and products listed there comply with requirements retain...
	2.1 PERFORMANCE REQUIREMENTS
	A. Retain "Delegated Design" Paragraph below if Contractor is required to assume responsibility for design.
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design [ladders] [alternating tread devices] [and] [vehicular barrier cable systems].
	A. Generally, retain "Structural Performance of Aluminum Ladders" Paragraph below for aluminum ladders unless Project's structural engineer is required to design building components. Delete if sizes of ladder components are specified or indicated on D...
	A. Structural Performance of Aluminum Ladders: Ladders[, including landings,] shall withstand the effects of loads and stresses within limits and under conditions specified in ANSI A14.3.
	A. Structural Performance of Alternating Tread Devices: Alternating tread devices shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	A. Uniform Load: 100 lbf/sq. ft..
	A. Concentrated Load: 300 lbf applied on an area of 4 sq. in..
	A. Uniform and concentrated loads need not be assumed to act concurrently.
	A. Alternating Tread Device Framing: Capable of withstanding stresses resulting from railing loads in addition to loads specified above.
	A. Comply with applicable railing loadings in Section 055213 "Pipe and Tube Railings."
	A. Revise options in "Vehicular Barrier Cable Systems" Paragraph below to suit Project.
	A. Vehicular Barrier Cable Systems: Design vehicular barrier cable systems to resist a single [6000-lbf] <Insert value> service load and [10,000-lbf] <Insert load> ultimate load applied horizontally in any direction to the cable system, with anchorage...
	A. "Thermal Movements" Paragraph below is for exterior metalwork; revise to suit Project conditions and metalwork exposure.
	A. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes acting on exterior metal fabrications by preventing buckling, opening of joints, overstressing of components, failure of connections, and other detrimental ...
	1. Differential values in "Temperature Change" Subparagraph below (for aluminum in particular) are suitable for most of the United States.
	1. Temperature Change:  [120 deg F, ambient; 180 deg F, material surfaces] <Insert temperature change>.


	2.2 METALS
	A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated. For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.
	A. <Double click to insert sustainable design text for recycled content.>
	B. Steel Plates, Shapes, and Bars: ASTM A36/A36M.
	A. Usually, retain Type 304 in "Stainless Steel Sheet, Strip, and Plate" and "Stainless Steel Bars and Shapes" paragraphs below; Type 316L is for corrosive environments.
	C. Stainless Steel Sheet, Strip, and Plate: ASTM A240/A240M or ASTM A666, [Type 304] [Type 316L].
	D. Stainless Steel Bars and Shapes: ASTM A276/A276M, [Type 304] [Type 316L].
	A. "Rolled-Steel Floor Plate" Paragraph below specifies yield strength of 30 ksi (205 MPa); revise if higher strength is required.
	A. Rolled-Steel Floor Plate: ASTM A786/A786M, rolled from plate complying with ASTM A36/A36M or ASTM A283/A283M, Grade C or D.
	A. Rolled-Stainless Steel Floor Plate: ASTM A793.
	A. Abrasive-Surface Floor Plate: Steel plate [with abrasive granules rolled into surface] [or] [with abrasive material metallically bonded to steel].
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Source Limitations: Obtain floor plate from single source from single manufacturer.
	A. Round steel tubing and pipe are sized differently. Pipe is designated by the terms "nominal pipe size (NPS)" in inches or "diameter nominal (DN)" in millimeters, and by "weight" or "schedule number." The NPS is approximately equal to the ID for Sch...
	A. Steel Tubing: ASTM A500/A500M, cold-formed steel tubing.
	A. Steel Pipe: ASTM A53/A53M, Standard Weight (Schedule 40) unless otherwise indicated.
	A. Zinc-Coated Steel Wire Rope: ASTM A741.
	A. Wire Rope Fittings: Hot-dip galvanized-steel connectors with capability to sustain, without failure, a load equal to minimum breaking strength of wire rope with which they are used.
	A. Stainless Steel Wire Rope: Wire rope manufactured from stainless steel wire complying with ASTM A492, Type 316.
	A. Wire Rope Fittings: Stainless steel connectors, Type 316, with capability to sustain, without failure, a load equal to minimum breaking strength of wire rope with which they are used.
	A. Steel Prestressing Strand: ASTM A416/A416M, Grade 270, low-relaxation, seven-wire, with 0.9-lb/sq. ft. zinc coating.
	A. Steel Prestressing Strand Fittings: Hot-dip galvanized-steel anchors and connectors with capability to sustain, without failure, a load equal to minimum breaking strength of steel prestressing strand with which they are used.
	A. "Slotted Channel Framing" Paragraph below describes typical component of metal channel framing systems such as that manufactured by Unistrut.
	E. Slotted Channel Framing: Cold-formed metal box channels (struts) complying with MFMA-4.
	1. Size of Channels: [1-5/8 by 1-5/8 inches] [As indicated] <Insert size>.
	1. Metal thicknesses in "Material" subparagraphs below are 12, 14, and 16 gauge, respectively.
	2. Material: Galvanized steel, ASTM A653/A653M, [commercial steel, Type B] [structural steel, Grade 33], with G90 coating; [0.108-inch] [0.079-inch] [0.064-inch] nominal thickness.
	3. Material: Cold-rolled steel, ASTM A1008/A1008M, [commercial steel, Type B] [structural steel, Grade 33]; [0.0966-inch] [0.0677-inch] [0.0528-inch] minimum thickness; [unfinished] [coated with rust-inhibitive, baked-on, acrylic enamel] [hot-dip galv...

	F. Cast Iron: Either gray iron, ASTM A48/A48M, or malleable iron, ASTM A47/A47M, unless otherwise indicated.
	G. Aluminum Plate and Sheet: ASTM B209, Alloy 6061-T6.
	H. Aluminum Extrusions: ASTM B221, Alloy 6063-T6.
	I. Aluminum-Alloy Rolled Tread Plate: ASTM B632/B632M, Alloy 6061-T6.
	J. Aluminum Castings: ASTM B26/B26M, Alloy 443.0-F.

	1.1 Bronze Extrusions: ASTM B455, Alloy UNS No. C38500 (extruded architectural bronze).
	1.1 Bronze Castings: ASTM B584, Alloy UNS No. C83600 (leaded red brass) or UNS No. C84400 (leaded semired brass).
	1.1 Nickel Silver Extrusions: ASTM B151/B151M, Alloy UNS No. C74500.
	1.1 Nickel Silver Castings: ASTM B584, Alloy UNS No. C97600 (20 percent leaded nickel bronze).
	2.3 FASTENERS
	A. Usually, retain "Type 304" option in "General" Paragraph below; retain "Type 316" option if required for corrosive environments.
	A. General: Unless otherwise indicated, provide [Type 304] [Type 316] stainless steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, at exterior walls. Select fasteners f...
	1. Provide stainless steel fasteners for fastening [aluminum] [stainless steel] [or] [nickel silver].

	A. Provide bronze fasteners for fastening bronze.
	B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A307, Grade A; with hex nuts, ASTM A563; and, where indicated, flat washers.
	A. "High-Strength Bolts, Nuts, and Washers" Paragraph below specifies weathering steel bolts and nuts.
	C. High-Strength Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, Type 3, heavy-hex steel structural bolts; ASTM A563, Grade DH3, heavy-hex carbon-steel nuts; and where indicated, flat washers.
	A. Retain first option in "Stainless Steel Bolts and Nuts" Paragraph below for use with Type 304; second option for use with Type 316L.
	D. Stainless Steel Bolts and Nuts: Regular hexagon-head annealed stainless steel bolts, ASTM F593; with hex nuts, ASTM F594; and, where indicated, flat washers; Alloy [Group 1] [Group 2].
	E. Anchor Bolts: ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM A563; and, where indicated, flat washers.
	1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being fastened is indicated to be galvanized.

	A. If retaining "Anchors, General" Paragraph below, indicate loads on Drawings and verify safety factors with Project's structural engineer.
	F. Anchors, General: Capable of sustaining, without failure, a load equal to six times the load imposed when installed in unit masonry and four times the load imposed when installed in concrete, as determined by testing in accordance with ASTM E488/E4...
	G. Cast-in-Place Anchors in Concrete: Either threaded or wedge type unless otherwise indicated; galvanized ferrous castings, either ASTM A47/A47M malleable iron or ASTM A27/A27M cast steel. Provide bolts, washers, and shims as needed, all hot-dip galv...
	H. Post-Installed Anchors: [Torque-controlled expansion anchors] [or] [chemical anchors].
	1. Material in "Material for Interior Locations" Subparagraph below protects against corrosion in an indoor atmosphere.
	1. Material for Interior Locations: Carbon-steel components zinc plated to comply with ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, unless otherwise indicated.
	1. First option in "Material for Exterior Locations and Where Stainless Steel Is Indicated" Subparagraph below refers to Type 304 and similar alloys; second option refers to Type 316 and similar alloys.
	2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy [Group 1] [Group 2] stainless steel bolts, ASTM F593, and nuts, ASTM F594.

	A. Retain "Slotted-Channel Inserts" Paragraph below if required for supporting elevator guide rails or other items on masonry or concrete walls.
	I. Slotted-Channel Inserts: Cold-formed, hot-dip galvanized-steel box channels (struts) complying with MFMA-4, 1-5/8 by 7/8 inches by length indicated with anchor straps or studs not less than 3 inches long at not more than 8 inches o.c. Provide with ...

	2.4 MISCELLANEOUS MATERIALS
	A. Retain one or more of "Shop Primers," "Universal Shop Primer," and "Water-Based Primer" paragraphs below. Second paragraph specifies a typical primer for painted finishes that provides minimum protection to steel. Third paragraph specifies a typica...
	A. Shop Primers: Provide primers that comply with [Section 099113 "Exterior Painting."] [Section 099123 "Interior Painting."] [Section 099600 "High-Performance Coatings."] [Section 099113 "Exterior Painting," Section 099123 "Interior Painting," and Se...
	B. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79 and compatible with topcoat.
	1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

	A. Water-Based Primer: Emulsion type, anticorrosive primer for mildly corrosive environments that is resistant to flash rusting when applied to cleaned steel, complying with MPI#107 and compatible with topcoat.
	C. Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat.
	D. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal and compatible with finish paint systems indicated.
	E. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	F. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M.
	G. Shrinkage-Resistant Grout: Factory-packaged, nonmetallic, nonstaining, noncorrosive, nongaseous grout complying with ASTM C1107/C1107M. Provide grout specifically recommended by manufacturer for interior and exterior applications.

	1.1 Retain "Concrete" Paragraph below if required for concrete-filled bollards, footings for bollards, or wheel guards.
	1.1 Concrete: Comply with requirements in Section 033000 "Cast-in-Place Concrete" for normal-weight, air-entrained concrete with a minimum 28-day compressive strength of 3000 psi.
	2.5 FABRICATION, GENERAL
	A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units only as necessary for shipping and handling limitations. Use connections that maintain structural value of joined pieces. Clearly mark units for reassembly ...
	B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing[ and contour of welded surface matches that of adjacent surface].

	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds where possible. Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners unless otherwise indicated. Locate joints where...
	G. Fabricate seams and other connections that are exposed to weather in a manner to exclude water. Provide weep holes where water may accumulate.
	H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	I. Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.
	J. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch embedment and 2-inch hook, not less than 8 inches from ends and corners of units ...

	1.1 First 18 articles below specify fabrication requirements for typical metal fabrications; revise those retained to suit Project and insert others as required. Not all metal fabrications require separate fabrication articles but instead rely on the ...
	2.6 MISCELLANEOUS FRAMING AND SUPPORTS
	A. General: Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction.
	1. Fabricate units from slotted channel framing where indicated.
	2. Furnish inserts for units installed after concrete is placed.

	A. Requirements in first paragraph below are examples only; revise to suit Project. Base support and bracing sizes on written instructions of manufacturer of item being supported. Add similar provisions for other supports, such as for ceiling-hung toi...
	A. Fabricate supports for operable partitions from continuous steel beams of sizes [indicated] [recommended by partition manufacturer] with attached bearing plates, anchors, and braces as [indicated] [recommended by partition manufacturer]. Drill or p...
	A. Revise first paragraph below if girders are spliced. Add ASTM F3125/F3125M, Grade A325 (Grade A325M) bolts to "Fasteners" Article if required for splicing or for connecting to pipe columns.
	A. Fabricate steel girders for wood frame construction from continuous steel shapes of sizes indicated.
	A. Provide bearing plates welded to beams where indicated.
	A. Drill or punch girders and plates for field-bolted connections where indicated.
	A. Delete subparagraph below if nailers are not used or are fastened with powder-actuated fasteners.
	A. Where wood nailers are attached to girders with bolts or lag screws, drill or punch holes at 24 inches o.c.
	A. Revise first paragraph below if tubing is used. Revise default weld size requirement, or delete and detail welds on Drawings to suit Project.
	A. Fabricate steel pipe columns for supporting wood frame construction from steel pipe with steel baseplates and top plates as indicated. Drill or punch baseplates and top plates for anchor and connection bolts and weld to pipe with fillet welds all a...
	A. Unless otherwise indicated, fabricate from Schedule 40 steel pipe.
	A. Unless otherwise indicated, provide 1/2-inch baseplates with four 5/8-inch anchor bolts and 1/4-inch top plates.
	A. Retain one of two paragraphs below if required. If retaining either, indicate applicable items on Drawings.
	C. Galvanize miscellaneous framing and supports where indicated.

	1.1 Prime miscellaneous framing and supports with [zinc-rich primer] [primer specified in Section 099600 "High-Performance Coatings"] where indicated.
	1.1 PREFABRICATED BUILDING COLUMNS
	1.1 Delete this article if prefabricated building columns are specified in Section 051200 "Structural Steel Framing."
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Source Limitations: Obtain prefabricated building column from single source from single manufacturer.
	1.1 General: Provide prefabricated building columns consisting of load-bearing structural-steel members protected by concrete fireproofing encased in an outer non-load-bearing steel shell. Fabricate connections to comply with details shown or as neede...
	1.1 Fire-Resistance Ratings: Provide prefabricated building columns listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction for ratings indicated, based on testing in accordance with ASTM E119.
	1.1 Insert UL design number here or indicate on Drawings if required.
	1.1 Fire-Resistance Rating: [4 hours] [3 hours] [2 hours] [As indicated].
	1.1 SHELF ANGLES
	1.1 Retain this article for angles supported from concrete frame. Angles connected to structural-steel framing are specified in Section 051200 "Structural Steel Framing."
	1.1 Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete framing. Provide horizontally slotted holes to receive 3/4-inch bolts, spaced not more than 6 inches from ends and 24 inches o.c., unless otherwise indicated.
	1.1 Provide mitered and welded units at corners.
	1.1 Provide open joints in shelf angles at expansion and control joints. Make open joint approximately 2 inches larger than expansion or control joint.
	1.1 For cavity walls, provide vertical channel brackets to support angles from backup masonry and concrete.
	1.1 Galvanize[ and prime] shelf angles located in exterior walls.
	1.1 Prime shelf angles located in exterior walls with [zinc-rich primer.] [primer specified in Section 099600 "High-Performance Coatings."]
	1.1 Retain paragraph below if inserts are not specified in Section 033000 "Cast-in-Place Concrete."
	1.1 Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-place concrete.
	1.1 METAL LADDERS
	1.1 General:
	1.1 ANSI A14.3 specifies minimum design requirements for ladders and safety cages.
	1.1 Comply with ANSI A14.3[, except for elevator pit ladders].
	1.1 For elevator pit ladders, comply with ASME A17.1/CSA B44.
	1.1 Steel Ladders:
	1.1 Delete first subparagraph below if spacing is indicated on Drawings or if minimum spacing in referenced standards is acceptable. ANSI A14.3 and ASME A17.1/CSA B44 minimum spacing is 16 inches (406 mm).
	1.1 Space siderails [16 inches] [18 inches] apart unless otherwise indicated.
	1.1 First option in "Siderails" Subparagraph below is ANSI A14.3 minimum dimension for normal atmospheric exposures; second is minimum for unusual atmospheric exposures.
	1.1 Siderails: Continuous, [3/8-by-2-1/2-inch] [1/2-by-2-1/2-inch] steel flat bars, with eased edges.
	1.1 First option in "Rungs" Subparagraph below is ANSI A14.3 minimum dimension for normal atmospheric exposures; second is minimum for unusually corrosive atmospheric exposures.
	1.1 Rungs: [3/4-inch-diameter] [3/4-inch-square] [1-inch-diameter] [1-inch-square], steel bars.
	1.1 Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces.
	1.1 Provide nonslip surfaces on top of each rung, either by coating rung with aluminum-oxide granules set in epoxy-resin adhesive or by using a type of manufactured rung filled with aluminum-oxide grout.
	1.1 Manufacturers of products below claim they wear better than granules set in epoxy-resin adhesive.
	1.1 Provide nonslip surfaces on top of each rung by coating with abrasive material metallically bonded to rung.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Source Limitations: Obtain nonslip surfaces from single source from single manufacturer.
	1.1 Provide platforms as indicated fabricated from welded or pressure-locked steel bar grating, supported by steel angles. Limit openings in gratings to no more than [1/2 inch] [3/4 inch] in least dimension.
	1.1 Option in first subparagraph below can be deleted if supports are indicated on Drawings. ANSI A14.3 minimum support spacing is 10 feet (3 m).
	1.1 Support each ladder[ at top and bottom and not more than 60 inches o.c.] with welded or bolted steel brackets.
	1.1 Galvanize[ and prime] [exterior ]ladders, including brackets.
	1.1 Prime [exterior ]ladders, including brackets and fasteners, with [zinc-rich primer.] [primer specified in Section 099600 "High-Performance Coatings."]
	1.1 Aluminum Ladders:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Source Limitations: Obtain aluminum ladders from single source from single manufacturer.
	1.1 Delete first subparagraph below if spacing is indicated on Drawings or if minimum spacing in referenced standards is acceptable. ANSI A14.3 and ASME A17.1/CSA B44 minimum spacing is 16 inches (406 mm).
	1.1 Space siderails [16 inches] [18 inches] apart unless otherwise indicated.
	1.1 Siderails: Continuous extruded-aluminum channels or tubes, not less than 2-1/2 inches deep, 3/4 inch wide, and 1/8 inch thick.
	1.1 Rungs: Extruded-aluminum tubes, not less than 3/4 inch deep and not less than 1/8 inch thick, with ribbed tread surfaces.
	1.1 Fit rungs in centerline of siderails; fasten by welding or with stainless steel fasteners or brackets and aluminum rivets.
	1.1 Provide platforms as indicated fabricated from [pressure-locked aluminum bar grating] [or] [extruded-aluminum plank grating], supported by extruded-aluminum framing. Limit openings in gratings to no more than [1/2 inch] [3/4 inch] in least dimension.
	1.1 Option in first subparagraph below can be deleted if supports are indicated on Drawings. ANSI A14.3 minimum support spacing is 10 feet (3 m).
	1.1 Support each ladder[ at top and bottom and not more than 60 inches o.c.] with welded or bolted aluminum brackets.
	1.1 Provide minimum 72-inch-high, hinged security door with padlock hasp at foot of ladder to prevent unauthorized ladder use.
	1.1 LADDER SAFETY CAGES
	1.1 ANSI A14.3 requires safety cages for ladders longer than 24 feet (7.3 m) unless a ladder safety system is provided. OSHA regulations require cages for ladders longer than 20 feet (6 m).
	1.1 General:
	1.1 Fabricate ladder safety cages to comply with ANSI A14.3. Assemble by welding or with stainless steel fasteners.
	1.1 Provide primary hoops at tops and bottoms of cages and spaced not more than 20 feet o.c. Provide secondary intermediate hoops spaced not more than 48 inches o.c. between primary hoops.
	1.1 Fasten assembled safety cage to ladder rails and adjacent construction by welding or with stainless steel fasteners unless otherwise indicated.
	1.1 Steel Ladder Safety Cages:
	1.1 Primary Hoops: 1/4-by-4-inch flat bar hoops.
	1.1 Secondary Intermediate Hoops: 1/4-by-2-inch flat bar hoops.
	1.1 Vertical Bars: 3/16-by-1-1/2-inch flat bars secured to each hoop.
	1.1 Galvanize[ and prime] ladder safety cages, including brackets and fasteners.
	1.1 Prime ladder safety cages, including brackets and fasteners, with [zinc-rich primer.] [primer specified in Section 099600 "High-Performance Coatings."]
	1.1 Aluminum Ladder Safety Cages:
	1.1 Primary Hoops: 1/4-by-4-inch flat bar hoops.
	1.1 Secondary Intermediate Hoops: 1/4-by-2-inch flat bar hoops.
	1.1 Vertical Bars: 1/4-by-2-inch flat bars secured to each hoop.
	1.1 ALTERNATING TREAD DEVICES
	1.1 Alternating Tread Devices: Fabricate alternating tread devices of open-type construction with channel or plate stringers and pipe and tube railings unless otherwise indicated. Provide brackets and fittings for installation.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 First subparagraph below is based on requirements in the IBC for alternating tread devices used for access to an unoccupied roof.
	1.1 Tread depth shall be not less than 5 inches exclusive of nosing or less than 8-1/2 inches including the nosing, tread width shall be not less than 7 inches, and riser height shall be not more than 9-1/2 inches.
	1.1 First subparagraph below is based on requirements in the IBC for alternating tread devices used as an element of a means of egress.
	1.1 Tread depth shall be not less than 8-1/2 inches exclusive of nosing or less than 10-1/2 inches including the nosing, tread width shall be not less than 7 inches, and riser height shall be not more than 8 inches.
	1.1 Fabricate from [steel] [stainless steel] [aluminum] and assemble by welding or with stainless steel fasteners.
	1.1 Comply with applicable railing requirements in Section 055213 "Pipe and Tube Railings."
	1.1 Galvanize[ and prime] [exterior ]steel alternating tread devices, including treads, railings, brackets, and fasteners.
	1.1 Prime [exterior ]steel alternating tread devices, including treads, railings, brackets, and fasteners, with [zinc-rich primer.] [primer specified in Section 099600 "High-Performance Coatings."]
	1.1 METAL [SHIPS' LADDERS] [AND] [PIPE CROSSOVERS]
	1.1 Verify that use of ships' ladders is acceptable to authorities having jurisdiction before retaining this article. ANSI A14.3 and OSHA regulations discourage use of ships' ladders 60 degrees or steeper. See the Evaluations.
	1.1 Provide metal [ships' ladders] [and] [pipe crossovers] where indicated. Fabricate of open-type construction with channel or plate stringers and pipe and tube railings unless otherwise indicated. Provide brackets and fittings for installation.
	1.1 Treads shall be not less than 5 inches exclusive of nosing or less than 8-1/2 inches including the nosing, and riser height shall be not more than 9-1/2 inches.
	1.1 Fabricate [ships' ladders] [and] [pipe crossovers], including railings from [steel] [stainless steel] [aluminum].
	1.1 Fabricate treads[ and platforms] from [welded or pressure-locked steel bar] [pressure-locked stainless steel bar] [pressure-locked aluminum bar] [extruded-aluminum plank] grating. Limit openings in gratings to no more than [1/2 inch] [3/4 inch] in...
	1.1 Fabricate treads[ and platforms] from [rolled-steel floor] [rolled-stainless steel floor] [rolled-aluminum-alloy tread] [abrasive-surface floor] plate.
	1.1 Comply with applicable railing requirements in Section 055213 "Pipe and Tube Railings."
	1.1 Galvanize[ and prime] [exterior ]steel [ships' ladders] [and] [pipe crossovers], including treads, railings, brackets, and fasteners.
	1.1 Prime [exterior ]steel [ships' ladders] [and] [pipe crossovers], including treads, railings, brackets, and fasteners, with [zinc-rich primer.] [primer specified in Section 099600 "High-Performance Coatings."]
	1.1 METAL FLOOR PLATE
	1.1 Fabricate from [rolled-steel floor] [rolled-stainless steel floor] [rolled-aluminum-alloy tread] [abrasive-surface floor] plate of thickness indicated below:
	1.1 Thickness: [1/8 inch] [3/16 inch] [1/4 inch] [5/16 inch] [3/8 inch] [As indicated].
	1.1 Provide grating sections where indicated, fabricated from [welded or pressure-locked steel bar] [pressure-locked stainless steel bar] [pressure-locked aluminum bar] [extruded-aluminum plank] grating. Limit openings in gratings to no more than [1/2...
	1.1 Provide [steel] [stainless steel] [aluminum] angle supports as indicated.
	1.1 Include [steel] [stainless steel] [aluminum] angle stiffeners, and fixed and removable sections as indicated.
	1.1 Provide flush [steel] [stainless steel] [aluminum] bar drop handles for lifting removable sections, one at each end of each section.
	2.7 ELEVATOR PIT SUMP COVERS
	A. Retain one of first two paragraphs below.
	A. Fabricate from [1/8-inch] [3/16-inch] [rolled-steel] [abrasive-surface] floor plate with four 1-inch-diameter holes for water drainage and for lifting.
	A. Fabricate from welded or pressure-locked steel bar grating. Limit openings in gratings to no more than [1/2 inch] [3/4 inch] [1 inch] in least dimension.
	B. Provide steel angle supports unless otherwise indicated.

	1.1 STRUCTURAL-STEEL DOOR FRAMES
	1.1 Retain this article for structural-steel door frames built into masonry or concrete walls and not attached to structural-steel building frame. Door frames connected to structural-steel framing are specified in Section 051200 "Structural Steel Fram...
	1.1 Fabricate structural-steel door frames from steel shapes, plates, and bars of size and to dimensions indicated, fully welded together, with 5/8-by-1-1/2-inch steel channel stops, unless otherwise indicated. Plug-weld built-up members and continuou...
	1.1 Provide with integrally welded steel strap anchors for securing door frames into adjoining concrete or masonry.
	1.1 Extend bottom of frames to floor elevation indicated with steel angle clips welded to frames for anchoring frame to floor with expansion shields and bolts.
	1.1 Galvanize[ and prime] [exterior ]steel frames.
	1.1 Prime [exterior ]steel frames with [zinc-rich primer.] [primer specified in Section 099600 "High-Performance Coatings."]
	2.8 MISCELLANEOUS STEEL TRIM
	A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with continuously welded joints and smooth exposed edges. Miter corners and use concealed field splices where possible.
	B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with other work.
	1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry construction.

	C. Galvanize[ and prime] [exterior ]miscellaneous steel trim.
	D. Prime [exterior ]miscellaneous steel trim with [zinc-rich primer.] [primer specified in Section 099600 "High-Performance Coatings."]

	1.1 METAL BOLLARDS
	1.1 Usually, retain Schedule 80 steel pipe in first paragraph below. Schedule 40 is limited to non-secure applications.
	1.1 Fabricate metal bollards from [Schedule 80 steel pipe] [Schedule 40 steel pipe] [Schedule 80 stainless steel, No. 4/180-grit finish] [1/4-inch wall-thickness rectangular steel tubing] [steel shapes, as indicated].
	1.1 Retain first subparagraph below if required; delete if bollards are concrete filled.
	1.1 Cap bollards with 1/4-inch-thick, [steel] [stainless steel, ASTM A480/A480M, No. 4 finish] plate with [flat] [sloped] [domed] top.
	1.1 Where bollards are indicated to receive controls for door operators, provide cutouts for controls and holes for wire.
	1.1 Where bollards are indicated to receive light fixtures, provide cutouts for fixtures and holes for wire.
	1.1 Retain first paragraph below if required for mounting bollards on structural slab or on existing pavement.
	1.1 Fabricate bollards with 3/8-inch-thick, [steel] [stainless steel, ASTM A480/A480M, No. 4 finish] baseplates for bolting to concrete slab. Drill baseplates at all four corners for 3/4-inch anchor bolts.
	1.1 Where bollards are to be anchored to sloping concrete slabs, angle baseplates for plumb alignment of bollards.
	1.1 Fabricate sleeves for bollard anchorage from steel or stainless steel [pipe] [or] [tubing] with 1/4-inch-thick, steel or stainless steel plate welded to bottom of sleeve. Make sleeves not less than 8 inches deep and 3/4 inch larger than OD of boll...
	1.1 Revise first paragraph below if using Schedule 80 steel or stainless steel pipe bollards, rectangular steel tube bollards, or bollards of other shapes.
	1.1 Fabricate internal sleeves for removable bollards from Schedule 80 [steel] [stainless steel] pipe or 1/4-inch wall-thickness [steel] [stainless steel] tubing with an OD approximately 1/16 inch less than ID of bollards. Match drill sleeve and bolla...
	1.1 Prime steel bollards with [zinc-rich primer.] [primer specified in Section 099600 "High-Performance Coatings."]
	1.1 VEHICULAR BARRIER CABLE SYSTEMS
	1.1 Vehicular Barrier Cable Systems: Of diameter required by performance requirements, but not less than 1/2-inch-diameter, [zinc-coated steel wire rope] [stainless steel wire rope] [zinc-coated steel prestressing strand] with turnbuckles, toggles, ma...
	1.1 [PIPE] [DOWNSPOUT] GUARDS
	1.1 First paragraph below is an example of pipe or downspout protection for building exteriors, parking garages, and other locations where subject to damage by vehicles.
	1.1 Fabricate [pipe] [downspout] guards from 3/8-inch-thick by 12-inch-wide, [steel] [stainless steel, ASTM A480/A480M, No. 4 finish] plate, bent to fit flat against the wall or column at both ends and to fit around pipe with 2-inch clearance between ...
	1.1 Galvanize[ and prime] steel [pipe] [downspout] guards.
	1.1 Prime steel [pipe] [downspout] guards with [zinc-rich primer.] [primer specified in Section 099600 "High-Performance Coatings."]
	1.1 ABRASIVE METAL [NOSINGS] [TREADS] [AND] [THRESHOLDS]
	1.1 Cast-Metal Units: Cast [iron] [aluminum] [bronze (leaded red or semired brass)] [nickel silver (leaded nickel bronze)], with an integral-abrasive, as-cast finish consisting of aluminum oxide, silicon carbide, or a combination of both. Fabricate un...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Source Limitations: Obtain units from single source from single manufacturer.
	1.1 Six subparagraphs below are examples only; other types and sizes are available. Retain types required and revise to suit Project. Delete all six if configurations are indicated on Drawings.
	1.1 Nosings: Cross-hatched units, 4 inches wide with [1/4-inch] [1-inch] lip, for casting into concrete.
	1.1 Nosings: Cross-hatched units, 1-1/2 by 1-1/2 inches, for casting into concrete.
	1.1 Treads: Cross-hatched units, full depth of tread with 3/4-by-3/4-inch nosing, for application over bent plate treads or existing stairs.
	1.1 Thresholds: Fluted-saddle-type units, 5 inches wide by 1/2 inch high, with tapered edges.
	1.1 Thresholds: Fluted-interlocking- (hook-strip-) type units, 5 inches wide by 5/8 inch high, with tapered edge.
	1.1 Thresholds: Plain-stepped- (stop-) type units, 5 inches wide by 1/2 inch high, with 1/2-inch step.
	1.1 Extruded Units: [Aluminum] [Bronze], with abrasive filler consisting of aluminum oxide, silicon carbide, or a combination of both, in an epoxy-resin binder. Fabricate units in lengths necessary to accurately fit openings or conditions.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Source Limitations: Obtain units from single source from single manufacturer.
	1.1 Retain one of first two subparagraphs below.
	1.1 Provide ribbed units, with abrasive filler strips projecting 1/16 inch above aluminum extrusion.
	1.1 Provide solid-abrasive-type units without ribs.
	1.1 Nosings:
	1.1 First three subparagraphs below are examples only; other types and sizes are available. Retain types required and revise to suit Project. Delete all three if configurations are indicated on Drawings.
	1.1 Square-back units, [1-7/8 inches] [3 inches] [4 inches] wide, for casting into concrete steps.
	1.1 Beveled-back units, [3 inches] [4 inches] wide with 1-3/8-inch lip, for surface mounting on existing stairs.
	1.1 Two-piece units, 3 inches wide, with subchannel for casting into concrete steps.
	1.1 "Treads" Subparagraph below is example only; other types and sizes are available. Retain type required and revise to suit Project. Delete all if configurations are indicated on Drawings.
	1.1 Treads: [Square] [Beveled]-back units, full depth of tread with 1-3/8-inch lip, for application over existing stairs.
	1.1 Retain one of first two paragraphs below.
	1.1 Provide anchors for embedding units in concrete, either integral or applied to units, as standard with manufacturer.
	1.1 Drill for mechanical anchors and countersink. Locate holes not more than 4 inches from ends and not more than 12 inches o.c., evenly spaced between ends, unless otherwise indicated. Provide closer spacing if recommended by manufacturer.
	1.1 Provide two rows of holes for units more than 5 inches wide, with two holes aligned at ends and intermediate holes staggered.
	1.1 Apply bituminous paint to concealed surfaces of cast-metal units.
	1.1 Apply clear lacquer to concealed surfaces of extruded units.
	1.1 CAST-IRON WHEEL GUARDS
	1.1 Provide wheel guards made from cast-iron, 3/4-inch-thick, hollow-core construction, of size and shape indicated. Provide holes for countersunk anchor bolts and grouting.
	1.1 Prime cast-iron wheel guards with [zinc-rich primer.] [primer specified in Section 099600 "High-Performance Coatings."]
	2.9 METAL DOWNSPOUT BOOTS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. J.R. Hoe & Sons Inc.
	2. Neenah Foundry Company.
	3. Or Approved Equal.

	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Source Limitations: Obtain downspout boots from single source from single manufacturer.
	C. Provide downspout boots made from cast [iron] [aluminum] in heights indicated with inlets of size and shape to suit downspouts. Provide units with flanges and holes for countersunk anchor bolts.
	1. Outlet: [Vertical, to discharge into pipe] [Horizontal, to discharge into pipe] [At 35 degrees from horizontal, to discharge onto splash block or pavement].

	D. Prime cast-iron downspout boots with [zinc-rich primer.] [primer specified in Section 099600 "High-Performance Coatings."]

	2.10 LOOSE BEARING AND LEVELING PLATES
	A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction. Drill plates to receive anchor bolts and for grouting.
	B. Galvanize bearing and leveling plates.
	C. Prime plates with [zinc-rich primer.] [primer specified in Section 099600 "High-Performance Coatings."]

	2.11 LOOSE STEEL LINTELS
	A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and recesses in masonry walls and partitions at locations indicated. Fabricate in single lengths for each opening unless otherwise indicated. Weld adjoining m...
	A. Retain first paragraph below if bearing lengths are not indicated on Drawings or in schedules.
	B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span, but not less than 8 inches unless otherwise indicated.
	C. Galvanize[ and prime] loose steel lintels located in exterior walls.
	D. Prime loose steel lintels located in exterior walls with [zinc-rich primer.] [primer specified in Section 099600 "High-Performance Coatings."]

	1.1 STEEL WELD PLATES AND ANGLES
	1.1 Provide steel weld plates and angles not specified in other Sections, for items supported from concrete construction as needed to complete the Work. Provide each unit with no fewer than two integrally welded steel strap anchors for embedding in co...
	2.12 GENERAL FINISH REQUIREMENTS
	A. Finish metal fabrications after assembly.
	B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into surrounding surface.

	2.13 STEEL AND IRON FINISHES
	A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for steel and iron hardware and with ASTM A123/A123M for other steel and iron products.
	1. Retain subparagraph below if galvanized items are painted.
	1. Do not quench or apply post galvanizing treatments that might interfere with paint adhesion.

	B. Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean galvanized surfaces of grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate process.
	C. Shop prime iron and steel items[ not indicated to be galvanized] unless they are to be embedded in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated.
	A. Delete subparagraph below if specifying only one shop primer.
	A. Shop prime with [universal shop primer] [primers specified in Section 099113 "Exterior Painting"] [primers specified in Section 099123 "Interior Painting"] unless [zinc-rich primer is] [primers specified in Section 099600 "High-Performance Coatings...
	D. Preparation for Shop Priming: Prepare surfaces to comply with [SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."] [SSPC-SP 3, "Power Tool Cleaning."] [requirements indicated below:]
	1. Retain or revise any of five subparagraphs below to suit Project service conditions of installed work. Insert other exposures and preparation requirements where applicable. See SSPC's painting manual.
	1. Exterior Items: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	2. Items Indicated to Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	3. Items Indicated to Receive Primers Specified in Section 099600 "High-Performance Coatings": SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	4. Other Steel Items: SSPC-SP 3, "Power Tool Cleaning."
	5. Galvanized-Steel Items: SSPC-SP 16, "Brush-off Blast Cleaning of Coated and Uncoated Galvanized Steel, Stainless Steels, and Non-Ferrous Metals."

	E. Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.
	1. Stripe painting adds cost but helps ensure that hard-to-reach areas, such as crevices, inside corners, and welds, are thoroughly coated and that sharp edges (which are vulnerable to chipping and are where the film may be thinner due to surface tens...
	1. Stripe paint corners, crevices, bolts, welds, and sharp edges.


	2.14 ALUMINUM FINISHES
	A. Retain finishes in this article to suit Project. If retaining more than one, indicate location of each on Drawings or by inserts. As-fabricated finish is usually referred to as "mill finish."
	A. As-Fabricated Finish: AA-M12.
	A. Clear anodic finish below is heavy-anodized finish; before specifying, verify availability with manufacturers.
	B. Clear Anodic Finish: AAMA 611, Class I, AA-M12C22A41.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of rac...
	B. Fit exposed connections accurately together to form hairline joints. Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations. Do not weld, cut, or abrade surfaces of exterior units t...
	C. Field Welding: Comply with the following requirements:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction. Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, through b...
	E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.
	F. Corrosion Protection: Coat concealed surfaces of aluminum that come into contact with grout, concrete, masonry, wood, or dissimilar metals with the following:
	1. Cast Aluminum: Heavy coat of bituminous paint.
	2. Extruded Aluminum: Two coats of clear lacquer.


	1.1 Retain remaining articles below if applicable to Project. Insert others where needed to specify requirements applicable to a specific item not covered under general installation requirements above. Not all metal fabrications require separate insta...
	3.2 INSTALLATION OF MISCELLANEOUS FRAMING AND SUPPORTS
	A. General: Install framing and supports to comply with requirements of items being supported, including manufacturers' written instructions and requirements indicated on Shop Drawings.
	A. Anchor supports for [ceiling hung toilet partitions] [operable partitions] [overhead doors] [and] [overhead grilles] securely to, and rigidly brace from, building structure.
	B. Anchor shelf angles securely to existing construction with [expansion anchors] [anchor bolts] [through bolts].
	1. Support steel girders on solid grouted masonry, concrete, or steel pipe columns. Secure girders with anchor bolts embedded in grouted masonry or concrete or with bolts through top plates of pipe columns.
	1. Where grout space under bearing plates is indicated for girders supported on concrete or masonry, install as specified in "Installing Bearing and Leveling Plates" Article.


	1.1 Install pipe columns on concrete footings with grouted baseplates. Position and grout column baseplates as specified in "Installation of Bearing and Leveling Plates" Article.
	1.1 Grout baseplates of columns supporting steel girders after girders are installed and leveled.
	1.1 INSTALLATION OF PREFABRICATED BUILDING COLUMNS
	1.1 Install prefabricated building columns to comply with ANSI/AISC 360, "Specifications for Structural Steel Buildings," and with requirements applicable to listing and labeling for fire-resistance rating indicated.
	1.1 INSTALLATION OF METAL BOLLARDS
	1.1 Fill metal-capped bollards solidly with concrete and allow concrete to cure seven days before installing.
	1.1 Do not fill removable bollards with concrete.
	1.1 Retain one or more of first three paragraphs below for anchoring bollards.
	1.1 Anchor bollards to existing construction with [expansion anchors] [anchor bolts] [through bolts]. Provide four 3/4-inch bolts at each bollard unless otherwise indicated.
	1.1 Embed anchor bolts at least 4 inches in concrete.
	1.1 Anchor bollards in concrete [with pipe sleeves preset and anchored into concrete] [in formed or core-drilled holes not less than 42 inches deep and 3/4 inch larger than OD of bollard]. Fill annular space around bollard solidly with shrinkage-resis...
	1.1 First paragraph below can be used for bollards located in landscaping or unit pavers.
	1.1 Anchor bollards in place with concrete footings. Center and align bollards in holes 3 inches above bottom of excavation. Place concrete and vibrate or tamp for consolidation. Support and brace bollards in position until concrete has cured.
	1.1 Retain one of first two paragraphs below for anchoring removable bollards if any.
	1.1 Anchor internal sleeves for removable bollards in [concrete by inserting in pipe sleeves preset into concrete] [formed or core-drilled holes not less than 42 inches deep and 3/4 inch larger than OD of sleeve]. Fill annular space around internal sl...
	1.1 Anchor internal sleeves for removable bollards in place with concrete footings. Center and align sleeves in holes 3 inches above bottom of excavation. Place concrete and vibrate or tamp for consolidation. Support and brace sleeves in position unti...
	1.1 Place removable bollards over internal sleeves and secure with 3/4-inch machine bolts and nuts. After tightening nuts, drill holes in bolts for inserting padlocks. Owner furnishes padlocks.
	1.1 Retain paragraph below if bollards do not have metal caps.
	1.1 Fill bollards solidly with concrete, mounding top surface to shed water.
	1.1 Do not fill removable bollards with concrete.
	1.1 INSTALLATION OF VEHICULAR BARRIER CABLE SYSTEMS
	1.1 This article is an example only; revise to suit Project.
	1.1 Install vehicular barrier cable systems at locations indicated, mounted at heights indicated on Drawings above the parking surface. Anchor [wire ropes] [steel prestressing strand] to structural columns and walls and tension to withstand vehicle lo...
	1.1 INSTALLATION OF PIPE GUARDS
	1.1 This article is an example only; revise to suit Project or delete and indicate on Drawings.
	1.1 Provide pipe guards at exposed vertical pipes in [parking garage] [at locations indicated on Drawings] where not protected by curbs or other barriers. Install by bolting to wall or column with expansion anchors. Provide four 3/4-inch bolts at each...
	1.1 INSTALLATION OF NOSINGS, TREADS, AND THRESHOLDS
	1.1 Center nosings on tread widths unless otherwise indicated.
	1.1 For nosings embedded in concrete steps or curbs, align nosings flush with riser faces and level with tread surfaces.
	1.1 Seal thresholds exposed to exterior with elastomeric sealant complying with Section 079200 "Joint Sealants" to provide a watertight installation.
	1.1 INSTALLATION OF CAST-IRON WHEEL GUARDS
	1.1 Anchor wheel guards to concrete or masonry construction to comply with manufacturer's written instructions. Fill cores solidly with concrete.
	3.3 INSTALLATION OF BEARING AND LEVELING PLATES
	A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve bond to surfaces. Clean bottom surface of plates.
	B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if protruding, cut off flush with edge of bearing plate before pack...

	3.4 REPAIRS
	A. Touchup Painting:
	1. Retain first subparagraph below if touchup painting is included in this Section. Retain second subparagraph if it is specified in Section 099113 "Exterior Painting" or Section 099123 "Interior Painting." Revise reference if Section 099600 "High-Per...
	1. Immediately after erection, clean field welds, bolted connections, and abraded areas. Paint uncoated and abraded areas with same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	a. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.


	A. Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint are specified in [Section 099113 "Exterior Painting."] [Section 099123 "Interior Painting."]
	B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A780/A780M.



	061053 - Miscellaneous Rough Carpentry
	PART 1 -  TIPS:
	PART 1 -  To view non-printing Editor's Notes that provide guidance for editing, click on MasterWorks/Single-File Formatting/Toggle/Editor's Notes.
	PART 1 -  To read detailed research, technical information about products and materials, and coordination checklists, click on MasterWorks/Supporting Information.
	PART 1 -  Content Requests:
	PART 1 -  <Double click here to submit questions, comments, or suggested edits to this Section.>
	PART 1 -  Revise this Section by deleting and inserting text to meet Project-specific requirements.
	PART 1 -  Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Retain or delete this article in all Sections of Project Manual.
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Framing with dimension lumber.
	2. Rooftop equipment bases and support curbs.
	3. Wood blocking[, cants,] and nailers.
	4. Wood furring[ and grounds].
	5. Wood sleepers.
	1. Delete first subparagraph below if specified as finish carpentry.
	1. Utility shelving.
	6. Plywood backing panels.

	B. Related Requirements:
	1. Retain subparagraphs below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	1. Section 061600 "Sheathing" for sheathing, subflooring, and underlayment.


	1.1 Section 061753 "Shop-Fabricated Wood Trusses" for wood trusses made from dimension lumber.
	1.1 Borate treatment in Section 313116 "Termite Control" may be an acceptable substitute for borate-treated wood specified in this Section. Delete if borate treatment is specified in this Section.
	1.1 Section 313116 "Termite Control" for site application of borate treatment to wood framing.
	1.3 DEFINITIONS
	A. Retain terms that remain after this Section has been edited for a project.
	A. Boards or Strips: Lumber of less than 2 inches nominal2 inches nominal (38 mm actual) size in least dimension.
	B. Dimension Lumber: Lumber of 2 inches nominal2 inches nominal (38 mm actual) or greater size but less than 5 inches nominal5 inches nominal (114 mm actual) size in least dimension.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of process and factory-fabricated product. Indicate component materials and dimensions and include construction and application details.
	1. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements. Indicate type of preservative used and net amount of preservative retained.
	2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements. Include physical properties of treated materials based on testing by a qualified ind...
	3. For fire-retardant treatments, include physical properties of treated lumber both before and after exposure to elevated temperatures, based on testing by a qualified independent testing agency according to ASTM D5664.
	4. For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels specified before shipment to Project site.


	1.1 Sustainable Design Submittals:
	1.1 <Double click to insert sustainable design text for regional materials.>
	1.1 <Double click to insert sustainable design text for certified wood.>
	1.1 <Double click to insert sustainable design text for certified wood.>
	1.1 <Double click to insert sustainable design text for installation adhesives.>
	1.5 INFORMATIONAL SUBMITTALS
	A. Evaluation Reports: For the following, from ICC-ES:
	1. Preservative-treated wood.
	2. Fire-retardant-treated wood.
	3. Power-driven fasteners.
	4. Post-installed anchors.
	5. Metal framing anchors.


	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: For testing agency providing classification marking for fire-retardant-treated material, an inspection agency acceptable to authorities having jurisdiction that periodically performs inspections to verify that the mat...

	1.1 <Double click to insert sustainable design text for manufacturer qualifications.>
	1.1 <Double click to insert sustainable design text for vendor qualifications.>
	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation. Protect lumber from weather by covering with waterproof sheeting, securely anchored. Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	1.1 Manufacturers and products listed in SpecAgent and Masterworks Paragraph Builder are neither recommended nor endorsed by the AIA or Deltek. Before inserting names, verify that manufacturers and products listed there comply with requirements retain...
	2.1 WOOD PRODUCTS, GENERAL
	A. <Double click to insert sustainable design text for regional materials.>
	A. <Double click to insert sustainable design text for certified wood.>
	A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review. Provide lumber graded...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	1. Retain only first option in first subparagraph below if authorities having jurisdiction require grade stamps on all materials.
	2. For exposed lumber indicated to receive a stained or natural finish, [mark grade stamp on end or back of each piece] [or] [omit grade stamp and provide certificates of grade compliance issued by grading agency].
	1. Revise subparagraph below if rough lumber is acceptable for all work.
	3. Dress lumber, S4S, unless otherwise indicated.

	A. Retain one of five options in "Maximum Moisture Content of Lumber" Paragraph below, or delete paragraph if green lumber is acceptable in all thicknesses. Verify availability of lumber with 15 percent maximum moisture content before retaining. Lumbe...
	B. Maximum Moisture Content of Lumber::  [15 percent] [19 percent] [15 percent for 2-inch nominal (38-mm actual) thickness or less, 19 percent for more than 2-inch nominal (38-mm actual) thickness] [15 percent for 2-inch nominal (38-mm actual) thickne...

	2.2 WOOD-PRESERVATIVE-TREATED MATERIALS
	A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2[ for interior construction not in contact with ground, Use Category UC3b for exterior construction not in contact with ground, and Use Category UC4a for items in contact with gro...
	1. See the Evaluations in Section 061000 "Rough Carpentry" for information about treatment chemicals.
	1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no arsenic or chromium.[ Do not use inorganic boron (SBX) for sill plates.]
	1. Retain subparagraph below for exposed framing if considered necessary.
	2. For exposed items indicated to receive a stained or natural finish, chemical formulations shall not require incising, contain colorants, bleed through, or otherwise adversely affect finishes.

	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use material that is warped or does not comply with requirements for untreated material.
	C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	1. Retain only first option in subparagraph below if authorities having jurisdiction require quality mark on all materials.
	1. For exposed lumber indicated to receive a stained or natural finish, [mark end or back of each piece] [or] [omit marking and provide certificates of treatment compliance issued by inspection agency].

	A. Retain first option in "Application" Paragraph below and delete list that follows if all rough carpentry must be treated with wood preservative. Coordinate paragraph and list with requirements for fire-retardant-treated materials; wood cannot be bo...
	D. Application: Treat [all miscellaneous carpentry unless otherwise indicated.] [items indicated on Drawings, and the following:]
	1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, vapor barriers, and waterproofing.
	2. Wood sills, sleepers, blocking, [furring,] [stripping,] and similar concealed members in contact with masonry or concrete.
	3. Wood framing and furring attached directly to the interior of below-grade exterior masonry or concrete walls.
	4. Wood framing members that are less than 18 inches18 inches (460 mm) above the ground in crawlspaces or unexcavated areas.
	5. Wood floor plates that are installed over concrete slabs-on-grade.


	1.1 Insert other items that require treatment but are not likely to be indicated on Drawings.
	2.3 FIRE-RETARDANT-TREATED MATERIALS
	A. General: Where fire-retardant-treated materials are indicated, materials shall comply with requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-test-response characteristics specified as determined by ...
	B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread index of 25 or less when tested according to ASTM E84, and with no evidence of significant progressive combustion when the test is extended an additional 20...
	1. Treatment shall not promote corrosion of metal fasteners.
	1. Exterior type is suitable for both exterior and interior applications. Interior type is only for interior applications.
	2. Exterior Type: Treated materials shall comply with requirements specified above for fire-retardant-treated lumber and plywood by pressure process after being subjected to accelerated weathering according to ASTM D2898. Use for exterior locations an...
	3. Interior Type A: Treated materials shall have a moisture content of 28 percent or less when tested according to ASTM D3201 at 92 percent relative humidity. Use where exterior type is not indicated.
	1. Retain option in "Design Value Adjustment Factors" Subparagraph below if applicable. Revise description of locations to suit Project. Verify adjustment factors with Project's structural engineer.
	4. Design Value Adjustment Factors: Treated lumber shall be tested according to ASTM D5664, and design value adjustment factors shall be calculated according to ASTM D6841.[ For enclosed roof framing, framing in attic spaces, and where high-temperatur...

	A. Retain option in first paragraph below if required for plywood backing panels.
	C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.[ Kiln-dry plywood after treatment to a maximum moisture content of 15 percent.]
	D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing agency.
	1. In subparagraph below, retain only first option if authorities having jurisdiction require classification marking on all materials.
	1. For exposed lumber indicated to receive a stained or natural finish, [mark end or back of each piece] [or] [omit marking and provide certificates of treatment compliance issued by inspection agency].

	A. Delete or revise first paragraph below if no exposed framing or if staining will hide colorants.
	E. For exposed items indicated to receive a stained or natural finish, chemical formulations shall not bleed through, contain colorants, or otherwise adversely affect finishes.
	A. Retain first option in "Application" Paragraph below and delete list that follows if all rough carpentry must be treated with fire retardant. Coordinate paragraph and list with requirements for wood-preservative-treated materials; wood cannot be bo...
	F. Application: Treat [all miscellaneous carpentry unless otherwise indicated.] [items indicated on Drawings, and the following:]
	1. Framing for raised platforms.
	1. Concealed blocking.
	2. Roof framing and blocking.
	1. Wood cants, nailers, curbs, equipment support bases, blocking, and similar members in connection with roofing.
	1. Plywood backing panels.
	3. Insert other items that require treatment but are not likely to be indicated on Drawings.


	2.4 DIMENSION LUMBER FRAMING
	A. "Non-Load-Bearing Interior Partitions" Paragraph below refers to non-load-bearing construction. Designate load-bearing walls on Drawings if retaining this distinction. If only non-load-bearing framing is included, change title of paragraph to "Fram...
	A. Retain one of three options for grade below. Construction and No. 2 grades allow fewer defects than Stud, Standard, and No. 3 grades.
	A. Non-Load-Bearing Interior Partitions: [Construction or No. 2] [Construction, Stud, or No. 3] [Standard, Stud, or No. 3] grade of [any species.] [any of the following species:] [the following species:]
	A. Revise list below; usually retain all species that meet requirements except those unavailable in Project's location. Species groups are listed in order of decreasing modulus of elasticity. Some species groups below overlap others; delete subparagra...
	A. Hem-fir (north); NLGA.
	A. Mixed southern pine or southern pine; SPIB.
	A. Spruce-pine-fir; NLGA.
	A. Hem-fir; WCLIB or WWPA.
	A. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.
	A. Species group below includes hem-fir (north) and spruce-pine-fir.
	A. Northern species; NLGA.
	A. Species group below includes spruce-pine-fir (south).
	A. Eastern softwoods; NeLMA.
	A. Species group below includes hem-fir and spruce-pine-fir (south).
	A. Western woods; WCLIB or WWPA.
	A. If retaining "Other Framing" Paragraph below, retain one of three options for grade or revise to suit Project; verify with structural requirements.
	A. Other Framing::  [No. 2] [Construction or No. 2] [Construction, Stud, or No. 3] grade of [any of the following] [the following] species:
	1. Revise list below; usually retain all species that meet requirements except those unavailable in Project's location. Species groups are listed in order of decreasing strength (extreme fiber in bending).
	1. Hem-fir (north); NLGA.
	1. Southern pine; SPIB.
	2. Douglas fir-larch; WCLIB or WWPA.
	1. Delete "Southern pine; SPIB" Subparagraph above if retaining first subparagraph below.
	3. Southern pine or mixed southern pine; SPIB.


	1.1 Spruce-pine-fir; NLGA.
	1.1 Douglas fir-south; WWPA.
	1.1 Hem-fir; WCLIB or WWPA.
	1.1 Douglas fir-larch (north); NLGA.
	1.1 Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.
	2.5 MISCELLANEOUS LUMBER
	A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Rooftop equipment bases and support curbs.
	4. Cants.
	5. Furring.
	6. Grounds.

	A. Utility shelving.
	B. Dimension Lumber Items: [Construction or No. 2] [Standard, Stud, or No. 3] grade lumber of [any species.] [any of the following species:: ] [the following species:]
	1. Usually retain all species below that meet requirements except those unavailable in Project's location. Species groups are listed in order of decreasing strength (extreme fiber in bending). Some species groups below overlap others; delete subparagr...
	1. Hem-fir (north); NLGA.
	2. Mixed southern pine or southern pine; SPIB.
	3. Spruce-pine-fir; NLGA.
	4. Hem-fir; WCLIB or WWPA.
	5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.

	A. Species group below includes hem-fir and spruce-pine-fir (south).
	A. Western woods; WCLIB or WWPA.
	A. Species group below includes hem-fir (north) and spruce-pine-fir.
	A. Northern species; NLGA.
	A. Species group below includes spruce-pine-fir (south).
	A. Eastern softwoods; NeLMA.
	A. Utility Shelving: Lumber with [15] [19] percent maximum moisture content of [any of the following] [the following] species and grades:
	A. Revise list below; usually retain all species that meet requirements except those unavailable in Project's location. Species groups below are not necessarily of equal quality even when of same grade.
	A. Eastern white pine, Idaho white, lodgepole, ponderosa, or sugar pine; [Premium or No. 2 Common (Sterling)] [Standard or No. 3 Common] grade; NeLMA, NLGA, WCLIB, or WWPA.
	A. Mixed southern pine or southern pine [No. 1] [No. 2] grade; SPIB.
	A. Hem-fir or hem-fir (north), [Select Merchantable or No. 1 Common] [Construction or No. 2 Common] grade; NLGA, WCLIB, or WWPA.
	A. Spruce-pine-fir (south) or spruce-pine-fir, [Select Merchantable or No. 1 Common] [Construction or No. 2 Common] grade; NeLMA, NLGA, WCLIB, or WWPA.
	A. Retain "Concealed Boards" Paragraph below for furring, grounds, and nailing strips if required and for truss bracing specified by referencing this Section.
	C. Concealed Boards::  [15] [19] percent maximum moisture content of [any of the following] [the following] species and grades:
	1. Revise list below; usually retain all species that meet requirements except those unavailable in Project's location. Species groups below are not necessarily of equal quality even when of same grade.
	1. Mixed southern pine or southern pine, [No. 2] [No. 3] grade; SPIB.
	2. Hem-fir or hem-fir (north), [Construction or No. 2 Common] [Standard or No. 3 Common] grade; NLGA, WCLIB, or WWPA.
	3. Spruce-pine-fir (south) or spruce-pine-fir, [Construction or No. 2 Common] [Standard or No. 3 Common] grade; NeLMA, NLGA, WCLIB, or WWPA.

	A. Three species groups below include last two above; if retaining any of three below, delete one of, or both, above to eliminate duplication.
	A. Eastern softwoods, [No. 2] [No. 3] Common grade; NELMA.
	A. Northern species, [No. 2] [No. 3] Common grade; NLGA.
	A. Western woods, [Construction or No. 2 Common] [Standard or No. 3 Common] grade; WCLIB or WWPA.
	D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber of any species may be used provided that it is cut and selected to eliminate defects that will interfere with its attachment and purpose.
	E. For blocking and nailers used for attachment of other construction, select and cut lumber to eliminate knots and other defects that will interfere with attachment of other work.
	F. For furring strips for installing plywood or hardboard paneling, select boards with no knots capable of producing bent-over nails and damage to paneling.

	2.6 PLYWOOD BACKING PANELS
	A. Equipment Backing Panels: Plywood, DOC PS 1, [Exterior, A-C] [Exterior, C-C Plugged] [Exposure 1, C-D Plugged], [fire-retardant treated,] in thickness indicated or, if not indicated, not less than [1/2-inch (13-mm)] [3/4-inch3/4-inch (19-mm)] nomin...

	2.7 FASTENERS
	A. General: Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners[ with hot-dip zinc coating complying with ASTM A153/A153M] [of Type 304 stainless steel].

	B. Nails, Brads, and Staples: ASTM F1667.
	C. Screws for Fastening to Metal Framing::  [ASTM C1002] [ASTM C954], length as recommended by screw manufacturer for material being fastened.
	D. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC70.
	A. ICC-ES AC01 and ICC-ES AC193 are for mechanical anchors in masonry and concrete, respectively; ICC-ES AC58 and ICC-ES AC308 are for adhesive anchors in masonry and concrete.
	E. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on [ICC-ES AC01] [ICC-ES AC58] or [ICC-ES AC193] [or] [ICC-ES AC308] as appropriate for the substrate.
	1. Two "Material" subparagraphs below are examples only. First subparagraph protects against corrosion in an indoor atmosphere; revise to suit other service conditions after verifying availability of thicker coatings.
	1. Material: Carbon-steel components, zinc plated to comply with ASTM B633, Class Fe/Zn 5.
	2. Material: Stainless steel with bolts and nuts complying with ASTM F593 and ASTM F594, Alloy Group 1 or 2ASTM F593 and ASTM F594, Alloy Group 1 or 2 (ASTM F738M and ASTM F836M, Grade A1 or A4).


	2.8 METAL FRAMING ANCHORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Cleveland Steel Specialty Co.
	2. Phoenix Metal Products, Inc.
	3. Simpson Strong-Tie Co., Inc.
	4. Or Approved Equal.

	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Galvanized steel is typical for most manufacturers and is suitable for most applications.
	B. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A653/A653M, G60G60 (Z180) coating designation.
	1. Use for interior locations unless otherwise indicated.

	C. Hot-Dip, Heavy-Galvanized Steel Sheet: ASTM A653/A653M; Structural Steel (SS), high-strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS Type B); G185G185 (Z550) coating designation; and not less than 0.036...
	1. Use for wood-preservative-treated lumber and where indicated.

	A. Type 304 is usually standard for stainless steel; Type 316 gives better corrosion resistance for exposed applications in coastal environments.
	D. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, [Type 304] [Type 316].
	1. Use for exterior locations and where indicated.



	PART 1 -  MISCELLANEOUS MATERIALS
	PART 1 -  Adhesives for Gluing [Furring] [and] [Sleepers] to Concrete or Masonry: Formulation complying with ASTM D3498 that is approved for use indicated by adhesive manufacturer.
	PART 1 -  <Double click to insert sustainable design text for VOC content of adhesive.>
	PART 1 -  <Double click to insert sustainable design text for low emitting adhesives.>
	PART 1 -  Retain "Flexible Flashing" Paragraph below if required as a separator between preservative-treated wood and metal decking.
	PART 1 -  Flexible Flashing: Composite, self-adhesive, flashing product consisting of a pliable, [butyl rubber] [or] [rubberized-asphalt] compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded polyolefin to produce an overa...
	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	B. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit carpentry accurately to other construction. Locate[ furring,] nailers, blocking, [grounds,  ]and similar supports to comply with requirements for att...
	C. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring backing panels.[ Install fire-retardant-treated plywood backing panels with classification marking of testing agency exposed to view.]
	D. Install metal framing anchors to comply with manufacturer's written instructions. Install fasteners through each fastener hole.
	E. Do not splice structural members between supports unless otherwise indicated.
	F. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	1. Provide metal clips for fastening gypsum board or lath at corners and intersections where framing or blocking does not provide a surface for fastening edges of panels. Space clips not more than 16 inches16 inches (406 mm) o.c.

	G. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as indicated and as follows:
	1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 96 inches96 inches (2438 mm) o.c. with solid wood blocking or noncombustible materials accurately fitted to close furred spaces.
	2. Fire block concealed spaces of wood-framed walls and partitions at each floor level, at ceiling line of top story, and at not more than 96 inches96 inches (2438 mm) o.c. Where fire blocking is not inherent in framing system used, provide closely fi...
	3. Fire block concealed spaces between floor sleepers with same material as sleepers to limit concealed spaces to not more than 100 sq. ft.100 sq. ft. (9.3 sq. m) and to solidly fill space below partitions.
	1. Usually indicate and describe fire blocking for cornices and trim on Drawings.
	4. Fire block concealed spaces behind combustible cornices and exterior trim at not more than 20 feet20 feet (6 m) o.c.

	H. Sort and select lumber so that natural characteristics do not interfere with installation or with fastening other materials to lumber. Do not use materials with defects that interfere with function of member or pieces that are too small to use with...
	I. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	1. Use inorganic boron for items that are continuously protected from liquid water.
	2. Use copper naphthenate for items not continuously protected from liquid water.

	J. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible flashing separator between wood and metal decking.
	K. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. Retain one of first two subparagraphs below, as required to comply with requirements of Project and local codes.
	1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.
	1. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate Attachments," in ICC's International Residential Code for One- and Two-Family Dwellings.
	2. ICC-ES evaluation report for fastener.

	A. Revise paragraph below to include other kinds of nails if required.
	L. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials. Make tight connections between members. Install fastener...

	3.2 INSTALLATION OF WOOD BLOCKING AND NAILER
	A. Install where indicated and where required for[ screeding or] attaching other work. Form to shapes indicated and cut as required for true line and level of attached work. Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces unless otherwise indicated.
	A. Retain paragraph below for conventional, not veneer, plaster.
	C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not less than 1-1/2 inches1-1/2 inches (38 mm) wide and of thickness required to bring face of ground to exact thickness of finish material. Remove temporary gr...

	1.1 Insert other specific requirements as needed for work.
	3.3 INSTALLATION OF WOOD FURRING
	A. Install level and plumb with closure strips at edges and openings. Shim with wood as required for tolerance of finish work.
	A. Revise "Furring to Receive Plywood or Hardboard Paneling" Paragraph below if closer spacing is required for material fastened.
	B. Furring to Receive Plywood or Hardboard Paneling: Install 1-by-3-inch nominal-1-by-3-inch nominal- (19-by-63-mm actual-) size furring [horizontally] [and] [vertically] at [24 inches (610 mm)] [600 mm] o.c.
	A. Revise "Furring to Receive (Gypsum Board) (Plaster Lath)" Paragraph below if closer spacing is required for material fastened.
	C. Furring to Receive [Gypsum Board] [Plaster Lath]: Install 1-by-2-inch nominal-1-by-2-inch nominal- (19-by-38-mm actual-) size furring vertically at [16 inches16 inches (406 mm)] [400 mm] o.c.

	3.4 PROTECTION
	A. Delete this article if site-applied boron treatment is specified in Section 313116 "Termite Control."
	A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-registered label.
	A. Retain paragraph below if borate treatment of wood that has become wet is used to help prevent mold and mildew.
	B. Protect miscellaneous rough carpentry from weather. If, despite protection, miscellaneous rough carpentry becomes wet, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-registered label.



	061600 - Sheathing
	PART 1 -  TIPS:
	PART 1 -  To view non-printing Editor's Notes that provide guidance for editing, click on MasterWorks/Single-File Formatting/Toggle/Editor's Notes.
	PART 1 -  To read detailed research, technical information about products and materials, and coordination checklists, click on MasterWorks/Supporting Information.
	PART 1 -  Content Requests:
	PART 1 -  <Double click here to submit questions, comments, or suggested edits to this Section.>
	PART 1 -  Revise this Section by deleting and inserting text to meet Project-specific requirements.
	PART 1 -  Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Retain or delete this article in all Sections of Project Manual.
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Wall sheathing.
	2. Roof sheathing.
	3. Parapet sheathing.
	1. Composite nail base insulated roof sheathing.
	4. Subflooring.
	5. Underlayment.
	6. Sheathing joint and penetration treatment.

	B. Related Requirements:
	1. Retain subparagraphs below to cross-reference requirements Contractor might expect to find in this Section but are specified elsewhere.
	1. [Section 061000 "Rough Carpentry"] [Section 061053 "Miscellaneous Rough Carpentry"] for plywood backing panels.
	2. Section 072500 "Weather Barriers" for water-resistive barrier applied over wall sheathing.


	1.1 PREINSTALLATION MEETINGS
	1.1 Retain "Preinstallation Conference" Paragraph below if Work related to air-barrier and water-resistant glass-mat gypsum sheathing is extensive or complex enough to justify a conference.
	1.1 Preinstallation Conference: Conduct conference at [Project site] <Insert location>.
	1.1 Review air-barrier and water-resistant glass-mat gypsum sheathing requirements and installation, special details, transitions, mockups, air-leakage testing, protection, and work scheduling that covers air-barrier and water-resistant glass-mat gyps...
	1.1 If needed, insert list of conference participants not mentioned in Section 013100 "Project Management and Coordination."
	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of process and factory-fabricated product. Indicate component materials and dimensions and include construction and application details.
	1. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated plywood complies with requirements. Indicate type of preservative used and net amount of preservative retained.
	2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated plywood complies with requirements. Include physical properties of treated materials.
	3. For fire-retardant treatments, include physical properties of treated plywood both before and after exposure to elevated temperatures, based on testing by a qualified independent testing agency according to ASTM D5516.
	4. For products receiving waterborne treatment, include statement that moisture content of treated materials was reduced to levels specified before shipment to Project site.
	5. For air-barrier and water-resistant glass-mat gypsum sheathing, include manufacturer's technical data and tested physical and performance properties of products.


	1.1 Sustainable Design Submittals:
	1.1 <Double click to insert sustainable design text for certified wood.>
	1.1 <Double click to insert sustainable design text for certified wood.>
	1.1 <Double click to insert sustainable design text for composite wood.>
	1.1 <Double click to insert sustainable design text for installation adhesives.>
	1.1 Retain "Shop Drawings" Paragraph below if retaining air-barrier and water-resistant glass-mat gypsum sheathing in Part 2.
	1.1 Shop Drawings: For air-barrier and water-resistant glass-mat gypsum sheathing assemblies.
	1.1 Show locations and extent of sheathing, accessories, and assemblies specific to Project conditions.
	1.1 Include details for sheathing joints and cracks, counterflashing strips, penetrations, inside and outside corners, terminations, and tie-ins with adjoining construction.
	1.1 Include details of interfaces with other materials that form part of air barrier.
	1.4 INFORMATIONAL SUBMITTALS
	A. Retain "Qualification Data" Paragraph below if retaining air-barrier and water-resistant glass-mat gypsum sheathing in Part 2. Coordinate paragraph with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented ...
	A. Qualification Data: For Installer.[ including list of ABAA-certified installers and supervisors employed by Installer, who work on Project] [and] [testing and inspecting agency].
	A. Retain "Product Certificates" Paragraph below to require submittal of product certificates from manufacturers.
	A. Product Certificates: From air-barrier and water-resistant glass-mat gypsum sheathing manufacturer, certifying compatibility of sheathing accessory materials with Project materials that connect to or that come in contact with the sheathing.
	B. Product Test Reports: For each air-barrier and water-resistant glass-mat gypsum sheathing assembly, indicating compliance with specified requirements, for tests performed by a qualified testing agency.
	C. Evaluation Reports: For the following, from ICC-ES:
	1. Revise list below to retain only those products retained in Part 2.
	1. Wood-preservative-treated plywood.
	2. Fire-retardant-treated plywood.

	A. Foam-plastic sheathing.
	A. Air-barrier and water-resistant glass-mat gypsum sheathing.
	A. Retain "Field quality-control reports" Paragraph below if Contractor is responsible for field quality-control testing and inspecting.
	D. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Retain "Installer Qualifications" Paragraph below if retaining air-barrier and water-resistant glass-mat gypsum sheathing in Part 2.
	A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by manufacturer of air-barrier and water-resistant glass-mat gypsum sheathing.
	A. Retain subparagraph below only if ABAA's Quality Assurance Program is required; consult ABAA for requirements and costs. Before retaining, verify availability of ABAA-licensed contractors. Retaining subparagraph requires using, and Contractor payin...
	A. Installer shall be licensed by ABAA according to ABAA's Quality Assurance Program and shall employ ABAA-certified installers and supervisors on Project.
	A. Retain "Mockups" Paragraph below if required for air-barrier and water-resistant glass-mat gypsum sheathing retained in Part 2.
	A. Mockups: Build mockups to set quality standards for materials and execution[ and for preconstruction testing].
	A. Indicate portion of wall represented by mockup on Drawings, or draw mockup as separate element.
	A. Build integrated mockups of exterior wall assembly [as indicated on Drawings] [, 150 sq. ft.] <Insert requirement>, incorporating backup wall construction, window, storefront, door frame and sill, ties and other penetrations, and flashing to demons...
	A. Generally retain first subparagraph below if requiring preconstruction testing.
	A. Coordinate construction of mockups to permit inspection and testing of sheathing before external insulation and cladding are installed.
	A. Include junction with roofing membrane[, building corner condition,] [and] [foundation wall intersection].
	A. If Architect determines mockups do not comply with requirements, reconstruct mockups until mockups are approved.
	A. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	A. Retain subparagraph below if the intention is to make an exception to the default requirement in Section 014000 "Quality Requirements" for demolishing and removing mockups.
	A. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.
	A. Testing Agency Qualifications:
	1. For testing agency providing classification marking for fire-retardant-treated material, an inspection agency acceptable to authorities having jurisdiction that periodically performs inspections to verify that the material bearing the classificatio...


	1.1 Retain subparagraph below if Contractor retains testing and inspecting agency for air-barrier and water-resistant glass-mat gypsum sheathing preconstruction testing or field quality control testing and inspections.
	1.1 For testing and inspecting agency providing tests and inspections related to air-barrier and water-resistant glass-mat gypsum sheathing: an independent agency, qualified according to ASTM E329 for testing indicated, and certified by Air Barrier As...
	1.1 <Double click to insert sustainable design text for manufacturer qualifications.>
	1.1 <Double click to insert sustainable design text for vendor qualifications.>
	1.1 PRECONSTRUCTION TESTING
	1.1 Retain this article for preconstruction testing of air-barrier and water-resistant glass-mat gypsum sheathing system. Project-specific preconstruction testing of assemblies can be expensive but may be the best means of proving that performance req...
	1.1 Preconstruction Testing Service: [Owner will engage] [Engage] a qualified testing agency to perform preconstruction testing on field mockups.
	1.1 Mockup Testing: Air-barrier and water-resistant glass-mat gypsum sheathing assemblies shall comply with performance requirements indicated, as evidenced by reports based on mockup testing by a qualified testing agency.
	1.1 Retain "Air-Leakage-Location Testing" Subparagraph below if testing to locate air-leakage sites is required and if air-leakage-volume testing is required.
	1.1 Air-Leakage-Location Testing: Mockups will be tested for evidence of air leakage according to [ASTM E1186, chamber pressurization or depressurization with smoke tracers] [ASTM E1186, chamber depressurization with detection liquids] <Insert require...
	1.1 Retain "Air-Leakage-Volume Testing" Subparagraph below if testing to quantify air-leakage rate is required. Testing according to ASTM E783 may be more practical for on-site testing. ASTM E2357, specifically for air-barrier assemblies, can also be ...
	1.1 Air-Leakage-Volume Testing: Mockups will be tested for air-leakage rate according to [ASTM E783] [or] [ASTM E2357].
	1.1 Notify Architect [seven] <Insert number> days in advance of the dates and times when mockups will be tested.
	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. Protect sheathing from weather by covering with waterproof sheeting, securely anchored. Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	1.1 Manufacturers and products listed in SpecAgent and MasterWorks Paragraph Builder are neither recommended nor endorsed by the AIA or Deltek. Before inserting names, verify that manufacturers and products listed there comply with requirements retain...
	2.1 PERFORMANCE REQUIREMENTS
	A. Retain "Fire-Resistance Ratings" Paragraph below only if products specified are part of a fire-resistance-rated assembly. Indicate rating, testing agency, and testing agency's design designation on Drawings.
	A. Fire-Resistance Ratings: As tested according to ASTM E119; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	1. Fire-Resistance Ratings: Indicated by design designations from UL's "Fire Resistance Directory" or from the listings of another qualified testing agency.


	1.1 Retain "Air-Barrier and Water-Resistant Glass-Mat Gypsum Sheathing Performance" Paragraph below if retaining air-barrier and water-resistant glass-mat gypsum sheathing in Part 2.
	1.1 Air-Barrier and Water-Resistant Glass-Mat Gypsum Sheathing Performance: Air-barrier and water-resistant glass-mat gypsum sheathing assembly, and seals with adjacent construction, shall be capable of performing as a continuous air barrier and as a ...
	1.1 WOOD PANEL PRODUCTS
	1.1 Retain "Emissions" Paragraph below if required for LEED for Schools Credit IEQ 4.4.
	1.1 Emissions: Products shall meet the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Cham...
	1.1 <Double click to insert sustainable design text for certified wood.>
	1.1 Retain "Thickness" Paragraph below if a minimum thickness is indicated on Drawings.
	1.1 Thickness: As needed to comply with requirements specified, but not less than thickness indicated.
	1.1 Factory mark panels to indicate compliance with applicable standard.
	2.2 PRESERVATIVE-TREATED PLYWOOD
	A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2[ for interior construction not in contact with ground, Use Category UC3b for exterior construction not in contact with ground, and Use Category UC4a for items in contact with gro...
	1. See the Evaluations for information about treatment chemicals.
	1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no arsenic or chromium.

	B. Mark plywood with appropriate classification marking of an inspection agency acceptable to authorities having jurisdiction.
	A. Retain first option in "Application" Paragraph below and delete others if total treatment is required; otherwise, retain second option with or without third option.
	C. Application::  [Treat all plywood unless otherwise indicated] [Treat items indicated on Drawings] [and plywood in contact with masonry or concrete or used with roofing, flashing, vapor barriers, and waterproofing].

	2.3 FIRE-RETARDANT-TREATED PLYWOOD
	A. General: Where fire-retardant-treated materials are indicated, use materials complying with requirements in this article that are acceptable to authorities having jurisdiction and with fire-test-response characteristics specified as determined by t...
	B. Fire-Retardant-Treated Plywood by Pressure Process: Products with a flame-spread index of 25 or less when tested according to ASTM E84, and with no evidence of significant progressive combustion when the test is extended an additional 20 minutes, a...
	1. Use treatment that does not promote corrosion of metal fasteners.
	1. Exterior type is suitable for both exterior and interior applications. Interior type is only for interior applications.
	2. Exterior Type: Treated materials shall comply with requirements specified above for fire-retardant-treated plywood by pressure process after being subjected to accelerated weathering according to ASTM D2898. Use for exterior locations and where ind...
	3. Interior Type A: Treated materials shall have a moisture content of 28 percent or less when tested according to ASTM D3201/D3201M at 92 percent relative humidity. Use where exterior type is not indicated.

	A. Retain option in "Design Value Adjustment Factors" Subparagraph below if applicable. Revise description of locations to suit Project. Verify adjustment factors with Project's structural engineer.
	A. Design Value Adjustment Factors: Treated lumber plywood shall be tested according to ASTM D5516 and design value adjustment factors shall be calculated according to ASTM D6305. Span ratings after treatment shall be not less than span ratings specif...
	C. Kiln-dry material after treatment to a maximum moisture content of 15 percent. Do not use material that is warped or does not comply with requirements for untreated material.
	D. Identify fire-retardant-treated plywood with appropriate classification marking of qualified testing agency.
	A. Retain first option in "Application" Paragraph below and delete subparagraphs if all wood is required to be fire-retardant treated; otherwise, retain second option and applicable subparagraphs.
	E. Application::  [Treat all plywood unless otherwise indicated.] [Treat plywood indicated on Drawings, and the following:]
	1. Revise list below to suit local code and Project.
	1. Roof[ and wall] sheathing within 48 inches of [fire] [party] walls.
	2. Roof sheathing.
	3. Subflooring and underlayment for raised platforms.


	1.1 <Insert category of plywood items required to be treated>.
	2.4 WALL SHEATHING
	A. If retaining "Plywood Sheathing" Paragraph below, retain one of first two options and one of last four options. DOC PS 2 is a performance-based standard that does not include requirements for grades of veneers. Structural I provides increased racki...
	A. Plywood Sheathing::  [DOC PS 1] [Either DOC PS 1 or DOC PS 2], [Exterior, Structural I] [Exterior] [Exposure 1, Structural I] [Exposure 1] sheathing.
	1. Retain one of four options in "Span Rating" Subparagraph below.
	1. Span Rating: Not less than [16/0] [20/0] [24/0] [32/16].
	1. If retaining "Nominal Thickness" Subparagraph below, usually retain first option for studs 16 inches (406 mm) o.c. and second option for studs 24 inches (610 mm) o.c. Retain third option for more stringent requirement.
	2. Nominal Thickness: Not less than [11/32 inch] [3/8 inch] [1/2 inch].

	A. If retaining "Oriented-Strand-Board Sheathing" Paragraph below, retain one of two options. Structural I provides increased racking resistance. See the Evaluations for information about durability classifications of oriented strand board.
	A. Oriented-Strand-Board Sheathing: DOC PS 2, [Exposure 1, Structural I] [Exposure 1] sheathing.
	A. Retain one of five options in "Span Rating" Subparagraph below.
	A. Span Rating: Not less than [16/0] [20/0] [24/0] [24/16] [32/16].
	A. If retaining "Nominal Thickness" Subparagraph below, usually retain first option for studs 16 inches (406 mm) o.c. and second option for studs 24 inches (610 mm) o.c. Retain third option for more stringent requirement.
	A. Nominal Thickness: Not less than [5/16 inch] [3/8 inch] [1/2 inch].
	A. Paper-Surfaced Gypsum Sheathing: ASTM C1396/C1396M, gypsum sheathing; with water-resistant-treated core and with water-repellent paper bonded to core's face, back, and long edges.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Type and Thickness: [Regular, 1/2 inch] [Type X, 5/8 inch] thick.
	A. Tongue-and-groove edge is only available for regular, 24-by-96-inch (610-by-2438-mm) boards.
	A. Edge and End Configuration: [V-shaped, tongue-and-groove long edges; square ends] [Square].
	A. 24-by-96-inch (610-by-2438-mm) size is only available for regular boards with tongue-and-groove long edges. Special-order lengths are available from some manufacturers but only in large quantities. SI (metric) module dimensions are not readily obta...
	A. Boards 48 inches (1219 mm) or 1200 mm wide can be installed horizontally but are usually installed vertically; horizontal square edges must be protected by a weather-resistant barrier or must be sealed.
	A. Size: [24 by 96 inches for horizontal] [48 by 96 inches for vertical] [48 by 108 inches for vertical] [600 by 2400 mm for horizontal] [1200 by 2400 mm for vertical] [1200 by 2750 mm for vertical] installation.
	A. Glass-Mat Gypsum Sheathing: ASTM C1177/C1177M.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Type and Thickness: [Regular, 1/2 inch] [Type X, 5/8 inch] thick.
	A. SI (metric) module dimensions are not readily obtainable; verify availability by special order with manufacturer.
	A. Boards 48 inches (1219 mm) or 1200 mm wide can be installed horizontally but are usually installed vertically; horizontal square edges must be protected by a weather-resistant barrier or must be sealed.
	A. Size: [48 by 96 inches] [48 by 108 inches] [48 by 120 inches] [1200 by 2400 mm] [1200 by 2750 mm] [1200 by 3050 mm] for vertical installation.
	A. Air-Barrier and Water-Resistant Glass-Mat Gypsum Sheathing: ASTM C1177/C1177M, Type X, coated fiberglass mat gypsum sheathing with integral weather-resistant barrier and air barrier complying with ASTM E2178.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Thickness: 5/8 inch thick.
	A. Size: [48 by 96 inches] [48 by 108 inches] [48 by 120 inches] [1200 by 2400 mm] [1200 by 2750 mm] [1200 by 3050 mm] for vertical installation.
	A. Edges: Square.
	A. Flashing and Transitions Strips: As acceptable to sheathing manufacturer.
	A. Air Permeance: Maximum [0.004 cfm/sq. ft. of surface area at 1.57-lbf/sq. ft.] <Insert value> pressure difference when tested according to ASTM E2178.
	A. Vapor Permeance: Minimum [20 perms] <Insert value> when tested according to ASTM E96/E96M, Desiccant Method, Procedure A.
	A. Sheathing Assembly Air Leakage: Maximum [0.04 cfm/sq. ft. of surface area at 1.57 lbf/sq. ft.] <Insert value> when tested according to ASTM E2357.
	A. Retain "Fire Propagation Characteristics" Subparagraph below if required for the air barrier, such as combustible membranes that also function as water-resistive barriers in buildings of Type I, II, III, or IV construction that are taller than 40 f...
	A. Fire Propagation Characteristics: Complies with NFPA 285 testing as part of an approved assembly.
	A. Retain "UV Resistance" Subparagraph below if required, such as for rainscreen locations or delayed installation of covering materials. Manufacturers generally specify covering bituminous air barriers within 30 days, except for products with modifie...
	A. UV Resistance: Can be exposed to sunlight for [30] [90] [180] <Insert number> days according to manufacturer's written instructions.
	A. Provide primers, transition strips, termination strips, joint reinforcing fabric and strips, joint sealants, counterflashing strips, flashing sheets and metal termination bars, termination mastic, substrate patching materials, adhesives, tapes, foa...
	A. Cellulose Fiber-Reinforced Gypsum Sheathing: ASTM C1278/C1278M, gypsum sheathing.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Product: Subject to compliance with requirements, provide "Fiberock Sheathing with Aqua-Tough" by United States Gypsum Co.
	A. Type and Thickness: [Regular, 1/2 inch] [Type X, 5/8 inch] thick.
	A. SI (metric) module dimensions are by special order; verify availability with manufacturer.
	A. Size: [48 by 96 inches] [48 by 108 inches] [48 by 120 inches] [1200 by 2400 mm] [1200 by 2750 mm] [1200 by 3050 mm].
	B. Cementitious Backer Units: ASTM C1325, Type A.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. USG Corporation.
	b. Custom Building Products.
	c. FinPan, Inc.
	d. C-Cure.
	e. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Coordinate "Thickness" Subparagraph below with retained products. 1/2-inch (12.7-mm) thickness is available from all manufacturers listed. 5/8-inch (15.9-mm) thickness is available from United States Gypsum.
	2. Thickness::  [1/2 inch] [5/8 inch] [As indicated].


	1.1 Both grades of fiberboard sheathing in "Fiberboard Sheathing" Paragraph below require 16-inch (406-mm) stud spacing. Either may provide adequate corner bracing depending on structural performance required. Verify availability of products and sizes...
	1.1 Fiberboard Sheathing: ASTM C208, Type IV, [Grade 1 (Regular)] [Grade 2 (Structural)] cellulosic fiberboard sheathing with square edges, [1/2 inch] [25/32 inch] thick.
	1.1 Extruded-Polystyrene-Foam Sheathing: ASTM C578, Type IV, in manufacturer's standard lengths and widths with tongue-and-groove or shiplap long edges as standard with manufacturer.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Thickness: [3/4 inch] [1 inch] [As indicated].
	1.1 Retain "Flame Propagation Test" Subparagraph below if required. Tested products are not available from all manufacturers for all types of assemblies.
	1.1 Flame Propagation Test: Materials and construction shall be as tested according to NFPA 285.
	1.1 Foil facers act as a radiant barrier if facing an airspace of at least 3/4-inch (19-mm) thickness.
	1.1 Foil-Faced, Polyisocyanurate-Foam Sheathing: ASTM C1289, Type I or Type II, Class 2, rigid, cellular, polyisocyanurate thermal insulation. Foam-plastic core and facings shall have a flame-spread index of 25 or less when tested individually.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Thickness: [7/16 inch] [1/2 inch] [5/8 inch] [3/4 inch] [1 inch] [As indicated].
	1.1 Retain "Flame Propagation Test" Subparagraph below if required. Tested products are not available from all manufacturers for all types of assemblies.
	1.1 Flame Propagation Test: Materials and construction shall be as tested according to NFPA 285.
	2.5 ROOF SHEATHING
	A. If retaining "Plywood Sheathing" Paragraph below, retain one of first two options and one of last four options. DOC PS 2 is a performance-based standard that does not include requirements for grades of veneers. Structural I provides increased racki...
	A. Plywood Sheathing::  [DOC PS 1] [Either DOC PS 1 or DOC PS 2], [Exterior, Structural I] [Exterior] [Exposure 1, Structural I] [Exposure 1] sheathing.
	1. Retain one of six options in "Span Rating" Subparagraph below.
	1. Span Rating: Not less than [16/0] [20/0] [24/0] [32/16] [40/20] [48/24].
	2. Nominal Thickness: Not less than [15/32 inch] [1/2 inch].


	1.1 If retaining "Oriented-Strand-Board Sheathing" Paragraph below, retain one of two options. Structural I provides increased racking resistance. See the Evaluations for information about durability classifications of oriented strand board.
	1.1 Oriented-Strand-Board Sheathing: DOC PS 2, [Exposure 1, Structural I] [Exposure 1] sheathing.
	1.1 Retain one of seven options in "Span Rating" Subparagraph below.
	1.1 Span Rating: Not less than [16/0] [20/0] [24/0] [24/16] [32/16] [40/20] [48/24].
	1.1 If retaining "Nominal Thickness" Subparagraph below, usually retain first option for spans of 16 inches (406 mm) and second option for spans of 24 inches (610 mm). Retain third option for more stringent requirement.
	1.1 Nominal Thickness: Not less than [7/16 inch] [15/32 inch] [1/2 inch] [5/8 inch] [3/4 inch].
	2.6 PARAPET SHEATHING
	A. If retaining "Plywood Sheathing" Paragraph below, retain one of first two options and one of last four options. DOC PS 2 is a performance-based standard that does not include requirements for grades of veneers. Structural I provides increased racki...
	A. Plywood Sheathing::  [DOC PS 1] [Either DOC PS 1 or DOC PS 2], [Exterior, Structural I] [Exterior] [Exposure 1, Structural I] [Exposure 1] sheathing.
	1. Retain one of six options in "Span Rating" Subparagraph below.
	1. Span Rating: Not less than [16/0] [20/0] [24/0] [32/16] [40/20] [48/24].
	2. Nominal Thickness: Not less than [15/32 inch] [1/2 inch].


	1.1 If retaining "Oriented-Strand-Board Sheathing" Paragraph below, retain one of two options. Structural I provides increased racking resistance. See the Evaluations for information about durability classifications of oriented strand board.
	1.1 Oriented-Strand-Board Sheathing: DOC PS 2, [Exposure 1, Structural I] [Exposure 1] sheathing.
	1.1 Retain one of seven options in "Span Rating" Subparagraph below.
	1.1 Span Rating: Not less than [16/0] [20/0] [24/0] [24/16] [32/16] [40/20] [48/24].
	1.1 If retaining "Nominal Thickness" Subparagraph below, usually retain first option for spans of 16 inches (406 mm) and second option for spans of 24 inches (610 mm). Retain third option for more stringent requirement.
	1.1 Nominal Thickness: Not less than [7/16 inch] [15/32 inch] [1/2 inch] [5/8 inch] [3/4 inch].
	1.1 Glass-Mat Gypsum Sheathing: ASTM C1177/C1177M.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Type and Thickness: [Regular, 1/2 inch] [Type X, 5/8 inch] thick.
	1.1 SI (metric) module dimensions are not readily obtainable; verify availability by special order with manufacturer.
	1.1 Boards 48 inches (1219 mm) or 1200 mm wide can be installed horizontally but are usually installed vertically; horizontal square edges must be protected by a weather-resistant barrier or must be sealed.
	1.1 Size: [48 by 96 inches] [48 by 108 inches] [48 by 120 inches] [1200 by 2400 mm] [1200 by 2750 mm] [1200 by 3050 mm] for vertical installation.
	1.1 Cementitious Backer Units: ASTM C1325, Type A.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Coordinate "Thickness" Subparagraph below with retained products. 1/2-inch (12.7-mm) thickness is available from all manufacturers listed. 5/8-inch (15.9-mm) thickness is available from United States Gypsum.
	1.1 Thickness: [1/2 inch] [5/8 inch] [As indicated].
	1.1 COMPOSITE NAIL BASE INSULATED ROOF SHEATHING
	1.1 "Oriented-Strand-Board-Surfaced, Polyisocyanurate-Foam Sheathing" Paragraph below describes unvented composite insulated sheathing.
	1.1 Oriented-Strand-Board-Surfaced, Polyisocyanurate-Foam Sheathing: ASTM C1289, Type V with DOC PS 2, Exposure 1 oriented strand board on one face.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Polyisocyanurate-Foam Thickness: [1 inch] [1-1/2 inches] [2 inches] [2-1/2 inches] [3 inches] [3-1/2 inches] [4 inches].
	1.1 First option in "Oriented-Strand-Board Nominal Thickness" Subparagraph below is standard with most manufacturers; retain second option if using a heavy roofing material such as slate or clay.
	1.1 Oriented-Strand-Board Nominal Thickness: [7/16 inch] [5/8 inch].
	1.1 "Vented, Oriented-Strand-Board-Surfaced, Polyisocyanurate-Foam Sheathing" Paragraph below describes vented composite insulated sheathing, sometimes called "composite vented nail base insulation."
	1.1 Vented, Oriented-Strand-Board-Surfaced, Polyisocyanurate-Foam Sheathing: ASTM C1289, Type II, Class 1, with DOC PS 2, Exposure 1 oriented strand board adhered to spacers on one face.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Polyisocyanurate-Foam Thickness: [1 inch] [1-1/2 inches] [2 inches] [2-1/2 inches] [3 inches] [3-1/2 inches] [4 inches].
	1.1 First option in "Oriented-Strand-Board Nominal Thickness" Subparagraph below is standard with most manufacturers; retain second option if using a heavy roofing material such as slate or clay tile.
	1.1 Oriented-Strand-Board Nominal Thickness: [7/16 inch] [5/8 inch].
	1.1 Spacers: Wood furring strips or blocks not less than 3/4 inch thick and spaced not more than [12 inches] [16 inches] [24 inches] o.c.
	2.7 SUBFLOORING AND UNDERLAYMENT
	A. For resilient flooring, APA recommends separate subflooring and underlayment rather than single-layer floor. See the Evaluations for information about durability classifications of plywood.
	A. Plywood Combination Subfloor-Underlayment: DOC PS 1, [Exterior, Structural I, C-C Plugged] [Exterior, C-C Plugged] [Exposure 1, Structural I, Underlayment] [Exposure 1, Underlayment] single-floor panels.
	A. Retain one of five options in "Span Rating" Subparagraph below.
	A. Span Rating: Not less than [16] [20] [24] [32] [48].
	A. If retaining "Nominal Thickness" Subparagraph below, usually retain first option for spans of 16 inches (406 mm) and second option for spans of 24 inches (610 mm). For more stringent requirement, retain second option for spans of 16 inches (406 mm)...
	A. Nominal Thickness: Not less than [23/32 inch] [7/8 inch] [1 inch].
	A. Retain second option in "Edge Detail" Subparagraph below unless solid blocking is provided under all panel edges or wood strip flooring is installed perpendicular to unsupported panel edges.
	A. Edge Detail: [Square] [Tongue and groove].
	A. Delete "Surface Finish" Subparagraph below unless required for finish floor selected.
	A. Surface Finish: Fully sanded face.
	A. For resilient flooring, APA recommends separate subflooring and underlayment rather than single-layer floor. See the Evaluations for information about durability classifications of oriented strand board.
	A. Oriented-Strand-Board Combination Subfloor-Underlayment: DOC PS 2, Exposure 1 single-floor panels.
	A. Retain one of five options in "Span Rating" Subparagraph below.
	A. Span Rating: Not less than [16] [20] [24] [32] [48].
	A. If retaining "Nominal Thickness" Subparagraph below, usually retain first option for spans of 16 inches (406 mm) and second option for spans of 24 inches (610 mm). For more stringent requirement, retain second option for spans of 16 inches (406 mm)...
	A. Nominal Thickness: Not less than [23/32 inch] [7/8 inch] [1 inch].
	A. Retain second option in "Edge Detail" Subparagraph below unless solid blocking is provided under all panel edges or wood strip flooring is installed perpendicular to unsupported panel edges.
	A. Edge Detail: [Square] [Tongue and groove].
	A. Delete "Surface Finish" Subparagraph below unless required for finish floor selected. Resin-impregnated overlay face is available from J. M. Huber Corporation (www.huber.com) under the trade name PerformMax.
	A. Surface Finish: [Fully sanded] [Resin-impregnated overlay] face.
	A. If retaining "Plywood Subflooring" Paragraph below, retain one of first two options and one of last four options. DOC PS 2 is a performance-based standard that does not include requirements for grades of veneers. Structural I provides increased rac...
	A. Plywood Subflooring: [DOC PS 1] [Either DOC PS 1 or DOC PS 2], [Exterior, Structural I] [Exterior] [Exposure 1, Structural I] [Exposure 1] single-floor panels or sheathing.
	1. Retain one of first five options and possibly one of last three options in "Span Rating" Subparagraph below.
	1. Span Rating: Not less than [16] [20] [24] [32] [48] [or] [32/16] [40/20] [48/24].
	1. If retaining "Nominal Thickness" Subparagraph below, usually retain first option for spans of 16 inches (406 mm) and second option for spans of 24 inches (610 mm). For more stringent requirement, retain second option for spans of 16 inches (406 mm)...
	2. Nominal Thickness: Not less than [23/32 inch] [7/8 inch] [1 inch].

	A. If retaining "Oriented-Strand-Board Subflooring" Paragraph below, retain one of two options. Structural I provides increased racking resistance. For resilient flooring, APA recommends separate subflooring and underlayment rather than single-layer f...
	A. Oriented-Strand-Board Subflooring: DOC PS 2, Exposure 1[, Structural I sheathing] [single-floor panels or sheathing].
	A. Retain one of first five options and possibly one of last four options in "Span Rating" Subparagraph below.
	A. Span Rating: Not less than [16] [20] [24] [32] [48] [or] [32/16] [40/20] [48/24] [60/32].
	A. If retaining "Nominal Thickness" Subparagraph below, usually retain first option for spans of 16 inches (406 mm) and second option for spans of 24 inches (610 mm). For more stringent requirement, retain second option for spans of 16 inches (406 mm)...
	A. Nominal Thickness: Not less than [23/32 inch] [7/8 inch] [1 inch].
	B. Underlayment: Provide underlayment in nominal thicknesses indicated or, if not indicated, not less than 1/4 inch over smooth subfloors and not less than 3/8 inch over board or uneven subfloors.
	1. Plywood Underlayment for Resilient Flooring: DOC PS 1, [Exterior A-C] [Exterior B-C] [Exterior, C-C Plugged] [Exposure 1 Underlayment] with fully sanded face.


	1.1 "Plywood Underlayment for Ceramic Tile" Subparagraph below is based on TCA Methods F 142 and F 143 for installation over plywood subflooring of not less than 5/8-inch (15.9-mm) nominal thickness. Cementitious backer units specified in Section 0930...
	1.1 Plywood Underlayment for Ceramic Tile: DOC PS 1, Exterior, C-C Plugged, not less than 5/8-inch nominal thickness.
	1.1 If retaining "Plywood Underlayment for Carpet" Subparagraph below, retain one of three grades. Verify availability of grade retained.
	1.1 Plywood Underlayment for Carpet: DOC PS 1, [Exterior, C-C Plugged] [Exposure 1, Underlayment] [Interior, Underlayment].
	1.1 If retaining "Particleboard Underlayment" Subparagraph below, verify acceptability with floor covering manufacturers.
	1.1 Particleboard Underlayment: ANSI A208.1, [Grade PBU] [Grade M-2].
	1.1 <Double click to insert sustainable design text for particleboard.>
	1.1 If retaining "Hardboard Underlayment" Subparagraph below, verify acceptability with floor covering manufacturers.
	1.1 Hardboard Underlayment: ANSI A135.4, Class 4 (Service), Surface S1S; with back side sanded.
	2.8 FASTENERS
	A. General: Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. For [roof] [parapet] [and] [wall] sheathing, provide fasteners [with hot-dip zinc coating complying with ASTM A153/A153M] [of Type 304 stainless steel].
	2. For [roof] [parapet] [and] [wall] sheathing, provide fasteners with organic-polymer or other corrosion-protective coating having a salt-spray resistance of more than 800 hours according to ASTM B117.

	B. Nails, Brads, and Staples: ASTM F1667.
	C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC70.
	D. Screws for Fastening Sheathing to Wood Framing: ASTM C1002.
	E. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing: ASTM C954, except with wafer heads and reamer wings, length as recommended by screw manufacturer for material being fastened.


	PART 1 -  Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing: Steel drill screws, in length recommended by sheathing manufacturer for thickness of sheathing to be attached.
	PART 1 -  Retain first subparagraph below for "drywall-type" non-load-bearing steel framing.
	PART 1 -  For steel framing less than 0.0329 inch thick, use screws that comply with ASTM C1002.
	PART 1 -  Retain subparagraph below for cold-formed metal framing, which is typically load bearing.
	PART 1 -  For steel framing from 0.033 to 0.112 inch thick, use screws that comply with ASTM C954.
	PART 1 -  Screws for Fastening Composite Nail Base Insulated Roof Sheathing to Metal Roof Deck: Steel drill screws, in type and length recommended by sheathing manufacturer for thickness of sheathing to be attached, with organic-polymer or other corro...
	PART 1 -  SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS
	PART 1 -  Retain "Sealant for (Paper-Surfaced) (Glass-Mat) Gypsum Sheathing" or "Sealant for Glass-Mat Gypsum Sheathing" Paragraph below. Retain first paragraph if sealant alone is required. Retain second paragraph for glass-mat gypsum sheathing with ...
	PART 1 -  Sealant for [Paper-Surfaced] [Glass-Mat] Gypsum Sheathing: Elastomeric, medium-modulus, neutral-curing silicone joint sealant compatible with joint substrates formed by gypsum sheathing and other materials, recommended by sheathing manufactu...
	PART 1 -  Sealant for Glass-Mat Gypsum Sheathing: Silicone emulsion sealant complying with ASTM C834, compatible with sheathing tape and sheathing and recommended by tape and sheathing manufacturers for use with glass-fiber sheathing tape and for cove...
	PART 1 -  Product in "Sheathing Tape" Subparagraph below is an open mesh tape for use with sealant in "Sealant for Glass-Mat Gypsum Sheathing" Paragraph above.
	PART 1 -  Sheathing Tape: Self-adhering glass-fiber tape, minimum 2 inches wide, 10 by 10 or 10 by 20 threads/inch, of type recommended by sheathing and tape manufacturers for use with silicone emulsion sealant in sealing joints in glass-mat gypsum sh...
	PART 1 -  Sheathing Tape for Foam-Plastic Sheathing: Pressure-sensitive plastic tape recommended by sheathing manufacturer for sealing joints and penetrations in sheathing.
	PART 1 -  MISCELLANEOUS MATERIALS
	PART 1 -  According to APA, only certain solvent-based glues are suitable for nonveneer panels with sealed surfaces and ends.
	PART 1 -  Adhesives for Field Gluing Panels to Wood Framing: Formulation complying with [APA AFG-01] [ASTM D3498] that is approved for use with type of construction panel indicated by manufacturers of both adhesives and panels.
	PART 1 -  <Double click to insert sustainable design text for VOC content of adhesive.>
	PART 1 -  <Double click to insert sustainable design text for low emitting adhesives.>
	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces do not span between fewer than three support members.
	B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting construction unless otherwise indicated.
	C. Securely attach to substrate by fastening as indicated, complying with the following:
	1. Retain one of first two subparagraphs below, as required to comply with requirements of Project and local codes.
	1. Table 2304.9.1, "Fastening Schedule," in the ICC's International Building Code.
	1. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate Attachments," in the ICC's International Residential Code for One- and Two-Family Dwellings.
	2. ICC-ES evaluation report for fastener.

	A. Retain first paragraph below if using wood framing. Revise to indicate other kinds of nails if required.
	D. Use common wire nailsself drilling screws unless otherwise indicated. Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials. Make tight connections. Install faste...
	E. Coordinate [wall] [parapet] [and] [roof] sheathing installation with flashing and joint-sealant installation so these materials are installed in sequence and manner that prevent exterior moisture from passing through completed assembly.
	F. Do not bridge building expansion joints; cut and space edges of panels to match spacing of structural support elements.
	G. Coordinate sheathing installation with installation of materials installed over sheathing so sheathing is not exposed to precipitation or left exposed at end of the workday when rain is forecast.

	3.2 WOOD STRUCTURAL PANEL INSTALLATION
	A. General: Comply with applicable recommendations in APA Form No. E30, "Engineered Wood Construction Guide," for types of structural-use panels and applications indicated.
	B. Fastening Methods: Fasten panels as indicated below:
	1. Retain fastening methods as required. Coordinate with building code requirements.
	1. Combination Subfloor-Underlayment:
	1. [Glue and nail] [Nail] to wood framing.
	1. Screw to cold-formed metal framing.
	1. Space panels 1/8 inch apart at edges and ends.
	1. Subflooring:
	a. [Glue and nail] [Nail] [Nail or staple] to wood framing.
	b. Screw to cold-formed metal framing.
	c. Space panels 1/8 inch apart at edges and ends.

	2. Wall and Roof Sheathing:
	a. A continuous bead of glue applied to framing at edges of wall sheathing panels helps seal panel joints so sheathing functions as an air barrier.
	a. [Nail] [Nail or staple] to wood framing.[ Apply a continuous bead of glue to framing members at edges of wall sheathing panels.]
	b. Screw to cold-formed metal framing.
	c. Space panels 1/8 inch apart at edges and ends.

	3. Underlayment:
	a. [Nail] [Nail or staple] to subflooring.
	b. Space panels 1/32 inch apart at edges and ends.
	a. Retain subparagraph below if wood structural panels are used as underlayment for resilient flooring.
	c. Fill and sand edge joints of underlayment receiving resilient flooring immediately before installing flooring.



	1.1 GYPSUM SHEATHING INSTALLATION
	1.1 Comply with GA-253 and with manufacturer's written instructions.
	1.1 Retain applicable subparagraph(s) below or insert requirements to suit Project.
	1.1 Fasten gypsum sheathing to wood framing with [nails] [or] [screws].
	1.1 Fasten gypsum sheathing to cold-formed metal framing with screws.
	1.1 Install panels with a 3/8-inch gap where non-load-bearing construction abuts structural elements.
	1.1 Install panels with a 1/4-inch gap where they abut masonry or similar materials that might retain moisture, to prevent wicking.
	1.1 Apply fasteners so heads bear tightly against face of sheathing, but do not cut into facing.
	1.1 Revise "Horizontal Installation" Paragraph below if horizontally installed boards do not have tongue-and-groove edges.
	1.1 Horizontal Installation: Install sheathing with V-grooved edge down and tongue edge up. Interlock tongue with groove to bring long edges in contact with edges of adjacent panels without forcing. Abut ends over centers of studs, and stagger end joi...
	1.1 Retain first or second subparagraph below. Retain second subparagraph if applicable or permitted.
	1.1 Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch from edges and ends of panels.
	1.1 For sheathing under stucco cladding, panels may be initially tacked in place with screws if overlying self-furring metal lath is screw-attached through sheathing to studs immediately after sheathing is installed.
	1.1 Vertical Installation: Install vertical edges centered over studs. Abut ends and edges with those of adjacent panels. Attach at perimeter and within field of panel to each stud.
	1.1 Retain first or second subparagraph below. Retain second subparagraph if applicable or permitted.
	1.1 Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch from edges and ends of panels.
	1.1 For sheathing under stucco cladding, panels may be initially tacked in place with screws if overlying self-furring metal lath is screw-attached through sheathing to studs immediately after sheathing is installed.
	1.1 Retain paragraph below if joints are sealed in lieu of using a water-resistive barrier; verify requirements of authorities having jurisdiction.
	1.1 Seal sheathing joints according to sheathing manufacturer's written instructions.
	1.1 Retain one of two subparagraphs below if sealant is used with gypsum sheathing; coordinate with products retained in Part 2. First subparagraph is suitable for paper-surfaced or glass-mat gypsum sheathing. Second subparagraph is suitable for glass...
	1.1 Apply elastomeric sealant to joints and fasteners and trowel flat. Apply sufficient amount of sealant to completely cover joints and fasteners after troweling. Seal other penetrations and openings.
	1.1 Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and apply and trowel sealant to embed entire face of tape in sealant. Apply sealant to exposed fasteners with a trowel so fasteners are completely covered. Seal other penetratio...
	1.1 Air-Barrier and Water-Resistant Glass-Mat Gypsum Sheathing:
	1.1 Install accessory materials according to sheathing manufacturer's written instructions and details to form a seal with adjacent construction, to seal fasteners, and ensure continuity of air and water barrier.
	1.1 Coordinate the installation of sheathing with installation of roofing membrane and base flashing to ensure continuity of air barrier with roofing membrane.
	1.1 Install transition strip on roofing membrane or base flashing, so that a minimum of 3 inches of coverage is achieved over each substrate.
	1.1 Connect and seal sheathing material continuously to air barriers specified under other Sections as well as to roofing-membrane air barrier, concrete below-grade structures, floor-to-floor construction, exterior glazing and window systems, glazed c...
	1.1 Apply joint sealants forming part of air-barrier assembly within manufacturer's recommended application temperature ranges. Consult manufacturer when sealant cannot be applied within these temperature ranges.
	1.1 Wall Openings: Prime concealed, perimeter frame surfaces of windows, curtain walls, storefronts, and doors. Apply [transition strip] [preformed silicone extrusion], so that a minimum of 3 inches of coverage is achieved over each substrate. Maintai...
	1.1 Retain "Transition Strip" or "Preformed Silicone Extrusion" Subparagraph below, depending on option retained in "Wall Openings" Subparagraph above.
	1.1 Transition Strip: Roll firmly to enhance adhesion.
	1.1 Preformed Silicone Extrusion: Set in full bed of silicone sealant applied to walls, frame, and air-barrier material.
	1.1 Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, doors, and miscellaneous penetrations of sheathing material with foam sealant.
	1.1 Retain first subparagraph below if strips and transition strips follow installation of masonry ties or joint reinforcement.
	1.1 Seal strips and transition strips around masonry reinforcing or ties and penetrations with termination mastic.
	1.1 Seal top of through-wall flashings to sheathing with an additional 6-inch-wide, transition strip.
	1.1 Seal exposed edges of strips at seams, cuts, penetrations, and terminations not concealed by metal counterflashings or ending in reglets with termination mastic.
	1.1 Repair punctures, voids, and deficient lapped seams in strips and transition strips extending 6 inches beyond repaired areas in strip direction.
	3.3 CEMENTITIOUS BACKER UNIT INSTALLATION
	A. Install panels and treat joints according to ANSI A108.11 and manufacturer's written instructions for type of application indicated.

	1.1 FIBERBOARD SHEATHING INSTALLATION
	1.1 Comply with ASTM C846 and with manufacturer's written instructions.
	1.1 Fasten fiberboard sheathing panels to intermediate supports and then at edges and ends. Use galvanized roofing nails[ or galvanized staples]; comply with manufacturer's recommended spacing and referenced fastening schedule. Drive fasteners flush w...
	1.1 Install sheathing vertically with long edges parallel to, and centered over, studs. Install solid wood blocking where end joints do not occur over framing. Allow 1/8-inch open space between edges and ends of adjacent units. Stagger horizontal join...
	1.1 Cover sheathing as soon as practical after installation to prevent deterioration from wetting.
	1.1 FOAM-PLASTIC SHEATHING INSTALLATION
	1.1 Comply with manufacturer's written instructions.
	1.1 Foam-Plastic Wall Sheathing: Install vapor-relief strips or equivalent for permitting escape of moisture vapor that otherwise would be trapped in stud cavity behind sheathing.
	1.1 Retain paragraph below for taping joints in foam-plastic sheathing.
	1.1 Apply sheathing tape to joints between foam-plastic sheathing panels and at items penetrating sheathing. Apply at upstanding flashing to overlap both flashing and sheathing.
	3.4 PARTICLEBOARD UNDERLAYMENT INSTALLATION
	A. Comply with CPA's recommendations for type of subfloor indicated. Fill and sand gouges, gaps, and chipped edges. Sand uneven joints flush.
	1. Insert specific nailing requirements to suit Project.
	1. Fastening Method::  [Glue and nail] [Nail] [Nail or staple] underlayment to subflooring.


	3.5 HARDBOARD UNDERLAYMENT INSTALLATION
	A. Comply with CPA's recommendations and hardboard manufacturer's written instructions for preparing and applying hardboard underlayment.
	1. Fastening Method::  [Nail] [Nail or staple] underlayment to subflooring.


	3.6 FIELD QUALITY CONTROL
	A. Retain "ABAA Quality Assurance Program" Paragraph for air-barrier and water-resistant glass-mat gypsum sheathing. Verify availability of ABAA-licensed contractors before retaining.
	A. ABAA Quality Assurance Program: Perform examinations, preparation, installation, testing, and inspections under ABAA's Quality Assurance Program.
	A. Coordinate test and inspection requirements in this article with Owner.
	A. Retain "Testing and Inspecting Agency" Paragraph below to identify who shall perform tests and inspections. If retaining second option in paragraph, retain "Field quality-control reports" Paragraph in "Informational Submittals" Article.
	A. Testing and Inspecting Agency::  [Owner will engage] [Engage] a qualified testing agency to perform tests and inspections.
	A. Retain option in "Inspections" Paragraph below with list of inspections if required for Contractor's information.
	A. Inspections: Air-barrier and water-resistant glass-mat gypsum sheathing, accessories, and installation are subject to inspection for compliance with requirements.[ Inspections may include the following:]
	A. Continuity of air-barrier system has been achieved throughout the building envelope with no gaps or holes.
	A. Laps in strips and transition strips have complied with minimum requirements and have been shingled in the correct direction (or mastic has been applied on exposed edges), with no fishmouths.
	A. Termination mastic has been applied on cut edges.
	A. Strips and transition strips have been firmly adhered to substrate.
	A. Compatible materials have been used.
	A. Transitions at changes in direction and structural support at gaps have been provided.
	A. Connections between assemblies (sheathing and sealants) have complied with requirements for cleanliness, surface preparation and priming, structural support, integrity, and continuity of seal.
	A. All penetrations have been sealed.
	A. Tests: As determined by testing agency from among the following tests:
	A. Retain "Air-Leakage-Location Testing" Subparagraph below if testing to locate air-leakage sites is required and if air-leakage-volume testing is required.
	A. Air-Leakage-Location Testing: Air-barrier sheathing assemblies will be tested for evidence of air leakage according to [ASTM E1186, chamber pressurization or depressurization with smoke tracers] [ASTM E1186, chamber depressurization using detection...
	A. Retain "Air-Leakage-Volume Testing" Subparagraph below if testing to quantify air-leakage rate is required. Testing according to ASTM E783 may be more practical for on-site testing. ASTM E2357, specifically for air-barrier assemblies, can also be u...
	A. Air-Leakage-Volume Testing: Air-barrier assemblies will be tested for air-leakage rate according to [ASTM E783] [or] [ASTM E2357].
	A. See Section 014000 "Quality Requirements" for retesting and reinspecting requirements and Section 017300 "Execution" for requirements for correcting the Work.
	A. Air barriers will be considered defective if they do not pass tests and inspections.
	A. Repair damage to air barriers caused by testing; follow manufacturer's written instructions.
	B. Prepare test and inspection reports.



	072100 - Thermal Insulation
	PART 1 -  TIPS:
	PART 1 -  To view non-printing Editor's Notes that provide guidance for editing, click on MasterWorks/Single-File Formatting/Toggle/Editor's Notes.
	PART 1 -  To read detailed research, technical information about products and materials, and coordination checklists, click on MasterWorks/Supporting Information.
	PART 1 -  Content Requests:
	PART 1 -  <Double click here to submit questions, comments, or suggested edits to this Section.>
	PART 1 -  Revise this Section by deleting and inserting text to meet Project-specific requirements.
	PART 1 -  Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Retain or delete this article in all Sections of Project Manual.
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Extruded polystyrene foam-plastic board insulation.
	1. Molded (expanded) polystyrene foam-plastic board insulation.
	1. Graphite-polystyrene foam-plastic board insulation.
	2. Polyisocyanurate foam-plastic board insulation.
	3. Glass-fiber blanket insulation.

	A. Glass-fiber board insulation.
	A. Mineral-wool blanket insulation.
	A. Mineral-wool board insulation.
	A. Loose-fill insulation.
	A. Spray-applied cellulosic insulation.
	A. Cellular glass insulation.
	A. Reflective insulation.
	B. Related Requirements:
	1. Retain subparagraphs below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	1. Section 042000 "Unit Masonry" for insulation installed in masonry cells.
	1. Section 061600 "Sheathing" for foam-plastic board sheathing installed directly over wood or steel framing.
	1. [Section 071326 "Self-Adhering Sheet Waterproofing"] [Section 071353 "Elastomeric Sheet Waterproofing"] [Section 071354 "Thermoplastic Sheet Waterproofing"] [Section 071413 "Hot Fluid-Applied Rubberized Asphalt Waterproofing"] [Section 071416 "Cold...
	1. Section 072119 "Foamed-in-Place Insulation" for spray-applied polyurethane foam insulation.
	2. [Section 075113 "Built-up Asphalt Roofing"] [Section 075116 "Built-up Coal Tar Roofing"] [Section 075213 "Atactic-Polypropylene (APP) Modified Bituminous Membrane Roofing"] [Section 075216 "Styrene-Butadiene-Styrene (SBS) Modified Bituminous Membra...


	1.1 [Section 092300 "Gypsum Plastering"] [Section 092400 "Portland Cement Plastering"] [Section 092613 "Gypsum Veneer Plastering"] [Section 092900 "Gypsum Board"] for sound attenuation blanket used as acoustic insulation.
	1.3 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Extruded polystyrene foam-plastic board insulation.
	1. Molded (expanded) polystyrene foam-plastic board insulation.
	1. Graphite-polystyrene foam-plastic board insulation.
	1. Polyisocyanurate foam-plastic board insulation.
	2. Glass-fiber blanket insulation.
	1. Glass-fiber board insulation.
	1. Mineral-wool blanket insulation.
	1. Mineral-wool board insulation.
	1. Loose-fill insulation.
	1. Spray-applied cellulosic insulation.
	1. Cellular glass insulation.
	1. Reflective insulation.
	1. Sustainable Design Submittals:
	1. <Double click to insert sustainable design text for recycled content.>
	1. <Double click to insert sustainable design text for adhesives.>
	3. <Double click to insert sustainable design text for insulation.>


	1.4 INFORMATIONAL SUBMITTALS
	A. "Installer's Certification" Paragraph below is required by the International Energy Conservation Code unless insulation materials are labeled by manufacturer to indicate R-value. Retain for loose-fill insulation and spray-applied cellulosic-fiber l...
	A. Installer's Certification: Listing type, manufacturer, and R-value of insulation installed in each element of the building thermal envelope.
	1. For blown-in or sprayed fiberglass and cellulosic-fiber loose-fill insulation, indicate initial installed thickness, settled thickness, settled R-value, installed density, coverage area, and number of bags installed.
	2. Sign, date, and post the certification in a conspicuous location on Project site.

	B. Product Test Reports: For each product, for tests performed by a qualified testing agency.
	C. Research Reports: For foam-plastic insulation, from ICC-ES.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's written instructions for handling, storing, and protecting during i...
	A. Retain paragraph below for foam-plastic board insulation.
	B. Protect foam-plastic board insulation as follows:
	1. Do not expose to sunlight except to necessary extent for period of installation and concealment.
	2. Protect against ignition at all times. Do not deliver foam-plastic board materials to Project site until just before installation time.
	3. Quickly complete installation and concealment of foam-plastic board insulation in each area of construction.



	PART 2 -  PRODUCTS
	1.1 Manufacturers and products listed in SpecAgent and MasterWorks Paragraph Builder are neither recommended nor endorsed by the AIA or Deltek. Before inserting names, verify that manufacturers and products listed there comply with requirements retain...
	2.1 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD INSULATION
	A. Extruded polystyrene boards in this article are also called "XPS boards." Roman numeral designators in ASTM C578 are assigned in a fixed random sequence, and their numeric order does not reflect increasing strength or other characteristics.
	A. Insert drawing designations to identify each product. Use these designations on Drawings to show where each insulation type is required.
	A. Extruded Polystyrene Board Insulation, Type X <Insert drawing designation>: ASTM C578, Type X, 15-psi minimum compressive strength; unfaced.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
	A. Smoke-Developed Index: Not more than 450 when tested in accordance with ASTM E84.
	A. Retain "Fire Propagation Characteristics" Subparagraph below if required. Tested products are not available from all manufacturers for all types of assemblies.
	A. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved assembly.
	A. Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	A. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	A. Extruded Polystyrene Board Insulation, Type IV <Insert drawing designation>: ASTM C578, Type IV, 25-psi minimum compressive strength; unfaced.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Dow Chemical Company (The).
	b. Kingspan Insulation Limited.
	c. Owens Corning.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
	3. Smoke-Developed Index: Not more than 450 when tested in accordance with ASTM E84.
	1. Retain "Fire Propagation Characteristics" Subparagraph below if required. Tested products are not available from all manufacturers for all types of assemblies.
	4. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved assembly.
	1. Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	5. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.


	1.1 Extruded Polystyrene Board Insulation, Type IV, Drainage Panels <Insert drawing designation>: ASTM C578, Type IV, 25-psi minimum compressive strength; unfaced; fabricated with shiplap or channel edges and with one side having grooved drainage chan...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
	1.1 Smoke-Developed Index: Not more than 450 when tested in accordance with ASTM E84.
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Extruded Polystyrene Board Insulation, Type VI <Insert drawing designation>: ASTM C578, Type VI, 40-psi minimum compressive strength.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
	1.1 Smoke-Developed Index: Not more than 450 when tested in accordance with ASTM E84.
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Extruded Polystyrene Board Insulation, Type VI, Drainage Panels <Insert drawing designation>: ASTM C578, Type VI, 40-psi minimum compressive strength; unfaced; fabricated with shiplap or channel edges and with one side having grooved drainage chan...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
	1.1 Smoke-Developed Index: Not more than 450 when tested in accordance with ASTM E84.
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Extruded Polystyrene Board Insulation, Type VII <Insert drawing designation>: ASTM C578, Type VII, 60-psi minimum compressive strength.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
	1.1 Smoke-Developed Index: Not more than 450 when tested in accordance with ASTM E84.
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Extruded Polystyrene Board Insulation, Type VII, Drainage Panels <Insert drawing designation>: ASTM C578, Type VII, 60-psi minimum compressive strength; fabricated with shiplap or channel edges and with one side having grooved drainage channels.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
	1.1 Smoke-Developed Index: Not more than 450 when tested in accordance with ASTM E84.
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Extruded Polystyrene Board Insulation, Type V <Insert drawing designation>: ASTM C578, Type V, 100-psi minimum compressive strength.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
	1.1 Smoke-Developed Index: Not more than 450 when tested in accordance with ASTM E84.
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 MOLDED (EXPANDED) POLYSTYRENE FOAM-PLASTIC BOARD INSULATION
	1.1 Molded (expanded) polystyrene board insulation in this article are also called "EPS boards," "expanded polystyrene boards," or "beadboards." Roman numeral designators in ASTM C578 are assigned in a fixed random sequence, and their numeric order do...
	1.1 Insert drawing designations to identify each product. Use these designations on Drawings to show where each insulation type is required.
	1.1 Molded (Expanded) Polystyrene Board Insulation, Type I <Insert drawing designation>: ASTM C578, Type I, 10-psi minimum compressive strength.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Molded (Expanded) Polystyrene Board Insulation, Type VIII <Insert drawing designation>: ASTM C578, Type VIII, 13-psi minimum compressive strength.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Molded (Expanded) Polystyrene Board Insulation, Type II <Insert drawing designation>: ASTM C578, Type II, 15-psi minimum compressive strength.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Molded (Expanded) Polystyrene Board Insulation, Type IX <Insert drawing designation>: ASTM C578, Type IX, 25-psi minimum compressive strength.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Molded (Expanded) Polystyrene Board Insulation, Type XIV <Insert drawing designation>: ASTM C578, Type XIV, 40-psi minimum compressive strength.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Molded (Expanded) Polystyrene Board Insulation, Type XV <Insert drawing designation>: ASTM C578, Type XV, 60-psi minimum compressive strength.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 GRAPHITE-POLYSTYRENE FOAM-PLASTIC BOARD
	1.1 Graphite-polystyrene foam-plastic board in this article is also called "GPS board" or "graphite-polystyrene board." Roman numeral designators in ASTM C578 are assigned in a fixed random sequence, and their numerical order does not reflect increasi...
	1.1 Insert drawing designation. Use these designations on Drawings to show where each insulation type is required.
	1.1 Graphite-Polystyrene Foam-Plastic Board, Type I <Insert drawing designation>: ASTM C578, Type I, 10-psi minimum compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 4-perm maximum vapor ...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Graphite-Polystyrene Foam-Plastic Board, Type I, Faced <Insert drawing designation>: ASTM C578, Type I, 10-psi minimum compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 4-perm maximum...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Graphite-Polystyrene Foam-Plastic Board, Type VIII <Insert drawing designation>: ASTM C578, Type VIII, 13-psi minimum compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 3.1-perm maximu...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Graphite-Polystyrene Foam-Plastic Board, Type VIII, Faced <Insert drawing designation>: ASTM C578, Type VIII, 13-psi minimum compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 3.1-perm...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Graphite-Polystyrene Foam-Plastic Board, Type II <Insert drawing designation>: ASTM C578, Type II, 15-psi minimum compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 3.1-perm maximum va...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Graphite-Polystyrene Foam-Plastic Board, Type IX <Insert drawing designation>: ASTM C578, Type IX, 25-psi minimum compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 2.5-perm maximum va...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Graphite-Polystyrene Foam-Plastic Board, Type IX, Faced <Insert drawing designation>: ASTM C578, Type IX, 25-psi minimum compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 2.5-perm max...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Graphite-Polystyrene Foam-Plastic Board, Type XIV <Insert drawing designation>: ASTM C578, Type XIV, 40-psi minimum compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 2.5-perm maximum ...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Graphite-Polystyrene Foam-Plastic Board, Type XV <Insert drawing designation>: ASTM C578, Type XV, 60-psi minimum compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 2.5-perm maximum va...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Graphite-Polystyrene Foam-Plastic Board, Type X, Faced <Insert drawing designation>: ASTM C578, Type X, 15-psi minimum compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 1.1-perm maxim...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Graphite-Polystyrene Foam-Plastic Board, Type IV, Faced <Insert drawing designation>: ASTM C578, Type IV, 25-psi minimum compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 1.1-perm max...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	2.2 POLYISOCYANURATE FOAM-PLASTIC BOARD INSULATION
	A. Insert drawing designations to identify each product. Use these designations on Drawings to show where each insulation type is required.
	A. Polyisocyanurate Board Insulation, Foil Faced <Insert drawing designation>: ASTM C1289, foil faced, Type I, Class 1 or 2.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Retain "Fire Propagation Characteristics" Subparagraph below if required. Tested products are not available from all manufacturers for all types of assemblies.
	A. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved assembly.
	A. Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	A. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	A. Polyisocyanurate Board Insulation, Glass-Fiber-Mat Faced <Insert drawing designation>: ASTM C1289, glass-fiber-mat faced, Type II, Class 2.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Carlisle Coatings & Waterproofing Inc.
	b. Johns Manville; a Berkshire Hathaway company.
	c. Rmax, Inc.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Retain "Fire Propagation Characteristics" Subparagraph below if required. Tested products are not available from all manufacturers for all types of assemblies.
	2. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved assembly.
	1. Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	3. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.


	2.3 GLASS-FIBER BLANKET INSULATION
	A. <Double click to insert sustainable design text for insulation.>
	A. <Double click to insert sustainable design text for recycled content.>
	A. Copy paragraphs below and re-edit for each type of insulation required. Insert drawing designations to identify each product. Use these designations on Drawings to show where each insulation type is required.
	A. Glass-Fiber Blanket Insulation, Unfaced <Insert drawing designation>: ASTM C665, Type I; passing ASTM E136 for combustion characteristics.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
	A. Smoke-Developed Index: Not more than 50 when tested in accordance with ASTM E84.
	A. Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	A. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	A. Glass-Fiber Blanket Insulation, Polypropylene-Scrim-Kraft Faced <Insert drawing designation>: ASTM C665, Type II (nonreflective faced), Class A (faced surface with a flame-spread index of 25 or less); Category 1 (membrane is a vapor barrier).
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	A. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	A. Glass-Fiber Blanket Insulation, Kraft Faced <Insert drawing designation>: ASTM C665, Type II (nonreflective faced), Class C (faced surface not rated for flame propagation); Category 1 (membrane is a vapor barrier).
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Certainteed; SAINT-GOBAIN.
	b. Johns Manville; a Berkshire Hathaway company.
	c. Knauf Insulation.
	d. Owens Corning.
	e. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	2. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.


	1.1 Glass-Fiber Blanket Insulation, Reinforced-Foil Faced <Insert drawing designation>: ASTM C665, Type III (reflective faced), Class A (faced surface with a flame-spread index of 25 or less); Category 1 (membrane is a vapor barrier), faced with foil ...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Glass-Fiber Blanket Insulation, Foil Faced <Insert drawing designation>: ASTM C665, Type III (reflective faced), Class B (faced surface with a flame-propagation resistance of 0.12 W/sq. cm); Category 1 (membrane is a vapor barrier), faced with foi...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 GLASS-FIBER BOARD INSULATION
	1.1 <Double click to insert sustainable design text for insulation.>
	1.1 <Double click to insert sustainable design text for recycled content.>
	1.1 Copy paragraphs below and re-edit for each type of insulation required. Insert drawing designations to identify each product. Use these designations on Drawings to show where each insulation type is required.
	1.1 Glass-Fiber Board Insulation, Unfaced <Insert drawing designation>: ASTM C612, Type IA; unfaced[, passing ASTM E136 for combustion characteristics].
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
	1.1 Smoke-Developed Index: Not more than 50 when tested in accordance with ASTM E84.
	1.1 Nominal Density: [2.25 lb/cu. ft] [3 lb/cu. ft.] [4.25 lb/cu. ft.] [6 lb/cu. ft.].
	1.1 Thermal Resistivity: 4.3 deg F x h x sq. ft./Btu x in. at 75 deg F.
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Glass-Fiber Board Insulation, Faced <Insert drawing designation>: ASTM C612, Type IA; faced on one side with foil-scrim-kraft or foil-scrim-polyethylene vapor retarder.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
	1.1 Smoke-Developed Index: Not more than 50 when tested in accordance with ASTM E84.
	1.1 Nominal Density: [2.25 lb/cu. ft.] [3 lb/cu. ft.] [4.25 lb/cu. ft.] [6 lb/cu. ft.].
	1.1 Thermal Resistivity: 4.3 deg F x h x sq. ft./Btu x in. at 75 deg F.
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 MINERAL-WOOL BLANKET INSULATION
	1.1 <Double click to insert sustainable design text for insulation.>
	1.1 <Double click to insert sustainable design text for recycled content.>
	1.1 Copy paragraphs below and re-edit for each type of insulation required. Insert drawing designations to identify each product. Use these designations on Drawings to show where each insulation type is required.
	1.1 Mineral-Wool Blanket Insulation, Unfaced <Insert drawing designation>: ASTM C665, Type I (blankets without membrane facing); consisting of fibers; passing ASTM E136 for combustion characteristics.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
	1.1 Smoke-Developed Index: Not more than 50 when tested in accordance with ASTM E84.
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Mineral-Wool Blanket Insulation, Reinforced-Foil Faced <Insert drawing designation>: ASTM C665, Type III (reflective faced); Category 1 (membrane is a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim polyethylene.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
	1.1 Smoke-Developed Index: Not more than 50 when tested in accordance with ASTM E84.
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 MINERAL-WOOL BOARD INSULATION
	1.1 <Double click to insert sustainable design text for insulation.>
	1.1 <Double click to insert sustainable design text for recycled content.>
	1.1 Copy paragraphs below and re-edit for each type of insulation required. Insert drawing designations to identify each product. Use these designations on Drawings to show where each insulation type is required.
	1.1 Mineral-Wool Board Insulation, Types IA and IB, Unfaced <Insert drawing designation>: ASTM C612, Types IA and IB; passing ASTM E136 for combustion characteristics.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Nominal Density: 4 lb/cu. ft..
	1.1 Flame-Spread Index: Not more than 15 when tested in accordance with ASTM E84.
	1.1 Smoke-Developed Index: Not more than zero when tested in accordance with ASTM E84.
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Mineral-Wool Board Insulation, Types IA and IB, Faced <Insert drawing designation>: ASTM C612, Types IA and IB; faced on one side with foil-scrim or foil-scrim-polyethylene vapor retarder.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Nominal Density: 4 lb/cu. ft..
	1.1 Flame-Spread Index: Not more than 15 when tested in accordance with ASTM E84.
	1.1 Smoke-Developed Index: Not more than zero when tested in accordance with ASTM E84.
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Mineral-Wool Board Insulation, Type II, Unfaced <Insert drawing designation>: ASTM C612, Type II; passing ASTM E136 for combustion characteristics.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Nominal Density: 6 lb/cu. ft..
	1.1 Flame-Spread Index: Not more than 15 when tested in accordance with ASTM E84.
	1.1 Smoke-Developed Index: Not more than zero when tested in accordance with ASTM E84.
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Mineral-Wool Board Insulation, Type II, Faced <Insert drawing designation>: ASTM C612, Type II; faced on one side with foil-scrim or foil-scrim-polyethylene vapor retarder.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Nominal Density: 6 lb/cu. ft..
	1.1 Flame-Spread Index: Not more than 15 when tested in accordance with ASTM E84.
	1.1 Smoke-Developed Index: Not more than zero when tested in accordance with ASTM E84.
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Mineral-Wool Board Insulation, Type III, Unfaced <Insert drawing designation>: ASTM C612, Type III; passing ASTM E136 for combustion characteristics.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Nominal Density: 8 lb/cu. ft..
	1.1 Flame-Spread Index: Not more than 15 when tested in accordance with ASTM E84.
	1.1 Smoke-Developed Index: Not more than zero when tested in accordance with ASTM E84.
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 Mineral-Wool Board Insulation, Type III, Faced <Insert drawing designation>: ASTM C612, Type III; faced on one side with foil-scrim or foil-scrim-polyethylene vapor retarder.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Nominal Density: 8 lb/cu. ft..
	1.1 Flame-Spread Index: Not more than 15 when tested in accordance with ASTM E84.
	1.1 Smoke-Developed Index: Not more than zero when tested in accordance with ASTM E84.
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 LOOSE-FILL INSULATION
	1.1 <Double click to insert sustainable design text for insulation.>
	1.1 <Double click to insert sustainable design text for recycled content.>
	1.1 Copy paragraphs below and re-edit for each type of insulation required. Insert drawing designations to identify each product. Use these designations on Drawings to show where each insulation type is required.
	1.1 Cellulosic-Fiber Loose-Fill Insulation <Insert drawing designation>: ASTM C739, chemically treated for flame-resistance, processing, and handling characteristics.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Glass-Fiber Loose-Fill Insulation <Insert drawing designation>: ASTM C764, [Type I for pneumatic application] [or] [Type II for poured application].
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Flame-Spread Index: Not more than 5 when tested in accordance with ASTM E84.
	1.1 Smoke-Developed Index: Not more than 5 when tested in accordance with ASTM E84.
	1.1 SPRAY-APPLIED CELLULOSIC INSULATION
	1.1 <Double click to insert sustainable design text for insulation.>
	1.1 <Double click to insert sustainable design text for recycled content.>
	1.1 Copy paragraph below and re-edit for each type of insulation required. Insert drawing designations to identify each product. Use these designations on Drawings to show where each insulation type is required.
	1.1 Self-Supported, Spray-Applied Cellulosic Insulation <Insert drawing designation>: ASTM C1149, [Type I (materials applied with liquid adhesive; suitable for either exposed or enclosed applications),] [Type II (materials containing a dry adhesive ac...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 CELLULAR GLASS INSULATION
	1.1 Copy paragraph below and re-edit for each type of insulation required. Insert drawing designations to identify each product. Use these designations on Drawings to show where each insulation type is required.
	1.1 Cellular Glass Insulation <Insert drawing designation>: ASTM C552, [Type I (flat block)] [Type IV (board)] [faced on both sides with manufacturer's special kraft-paper sheets laminated to glass block with asphalt].
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Identification mark in "Labeling" Subparagraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	1.1 Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.
	1.1 REFLECTIVE INSULATION
	1.1 Reflective insulation products generally require application adjacent to an air space to function. See manufacturers' literature for proper use.
	1.1 <Double click to insert sustainable design text for insulation.>
	1.1 Reflective insulations in paragraph below consist of one or more sheets (substrates) separated with internal expanders or sheet bubble film and faced with aluminum foil or metallic coatings.
	1.1 Reflective Insulation: ASTM C1224, with one or more low-emittance surfaces with emittance value of 0.1 or less as measured per ASTM C1371.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Construction: [Surfaces separated with internal expanders] [Surfaces separated by single-layer polyethylene bubble film] [Surfaces separated by double-layer polyethylene bubble film] <Insert construction>.
	1.1 Surface-Burning Characteristics: Maximum flame spread and smoke developed indexes of [25 and 50] [25 and 450] <Insert values>, respectively when tested in accordance with ASTM E84.
	1.1 Retain first option in "Water-Vapor Transmission" Subparagraph below if reflective insulation is to serve as vapor retarder; if not, retain second option.
	1.1 Water-Vapor Transmission: [1 perm, maximum] [5 perms or greater].
	1.1 Sheet radiant barriers in paragraph below consist of sheets (substrates) faced with aluminum foil or metallic coatings.
	1.1 Sheet Radiant Barrier: ASTM C1313/C1313M with at least one surface with emittance value of 0.1 or less as measured per ASTM C1371.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Construction: [Foil on one side of substrate] [Foil on both sides of substrate] [Vacuum metallizing on substrate].
	1.1 Surface-Burning Characteristics: Maximum flame spread and smoke developed indexes of [5 and 10] <Insert values>, respectively when tested in accordance with ASTM E84.
	1.1 Tear Resistance: <Insert value>.
	1.1 Retain first option in "Water-Vapor Transmission" Subparagraph below if radiant barrier is to serve as vapor retarder; if not, retain second option.
	1.1 Water-Vapor Transmission: [1 perm, maximum] [5 perms or greater].
	1.1 Sheet Width: <Insert width>.
	1.1 Interior radiation control coating systems in paragraph below are liquid coatings available in either a solvent- or water-based formulation. If retaining solvent-based coating, verify its acceptability with local air quality-control board.
	1.1 Interior Radiation Control Coating System: Silver-colored, low-emissivity, [solvent] [water]-based coating; with a surface emittance value of 0.25 or less as measured per ASTM C1371.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2.4 INSULATION FASTENERS
	A. Anchor in "Adhesively Attached, Spindle-Type Anchors" Paragraph below is an example of a mechanical fastener. Prong anchors, welding pins, pointed rods, for example, are also available; insert here as required.
	A. Adhesively Attached, Spindle-Type Anchors: Plate welded to projecting spindle; capable of holding insulation of specified thickness securely in position with self-locking washer in place.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Revise "Plate" and "Spindle" subparagraphs below if stainless steel or another metal is required.
	A. Plate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.
	A. Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch in diameter; length to suit depth of insulation.
	A. Anchors in "Adhesively Attached, Angle-Shaped, Spindle-Type Anchors" Paragraph below are intended for attaching insulation to mullions while preventing it from touching spandrel glass.
	A. Adhesively Attached, Angle-Shaped, Spindle-Type Anchors: Angle welded to projecting spindle; capable of holding insulation of specified thickness securely in position with self-locking washer in place.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Revise "Angle" and "Spindle" subparagraphs below if stainless steel or another metal is required.
	A. Angle: Formed from 0.030-inch-thick, perforated, galvanized carbon-steel sheet with each leg 2 inches square.
	A. Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch in diameter; length to suit depth of insulation.
	A. Revise size in "Insulation-Retaining Washers" Paragraph below if required.
	A. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick galvanized-steel sheet, with beveled edge for increased stiffness, sized as required to hold insulation securely in place, but not less than 1-1/2 inches square or in d...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. AGM Industries, Inc.
	b. Gemco.
	c. Or Approved Equal.




	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 1 -  Retain subparagraph below if anchors are used in crawl spaces, ceiling plenums, attic spaces, and so forth, where sharp ends of spindles would be exposed to human contact.
	PART 1 -  Protect ends with capped self-locking washers incorporating a spring steel insert to ensure permanent retention of cap in the following locations:
	PART 1 -  Crawl spaces.
	PART 1 -  Ceiling plenums.
	PART 1 -  Attic spaces.
	PART 1 -  <Insert location>.
	PART 1 -  Insulation Standoff: Spacer fabricated from galvanized mild-steel sheet for fitting over spindle of insulation anchor to maintain air space of [1 inch] [2 inches] [3 inches] between face of insulation and substrate to which anchor is attached.
	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 1 -  Anchor Adhesive: Product with demonstrated capability to bond insulation anchors securely to substrates without damaging insulation, fasteners, or substrates.
	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 1 -  ACCESSORIES
	PART 1 -  Retain "Insulation for Miscellaneous Voids" Paragraph below for miscellaneous voids if needed for thermal protection or air-infiltration reduction.
	PART 1 -  Insulation for Miscellaneous Voids:
	PART 1 -  Glass-Fiber Insulation: ASTM C764, Type II, loose fill; with maximum flame-spread and smoke-developed indexes of 5, per ASTM E84.
	PART 1 -  Spray Polyurethane Foam Insulation: ASTM C1029, Type II, closed cell, with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, per ASTM E84.
	PART 1 -  Polyurethane Pour-In-Place Insulation: Closed cell, with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, per ASTM E84, specifically formulated for pour-in-place applications.
	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 1 -  Retain "Adhesive for Bonding Insulation" Paragraph below for insulation adhesively bonded to substrates.
	PART 1 -  Adhesive for Bonding Insulation: Product compatible with insulation and air and water barrier materials, and with demonstrated capability to bond insulation securely to substrates without damaging insulation and substrates.
	PART 1 -  <Double click to insert sustainable design text for VOC content of adhesive.>
	PART 1 -  <Double click to insert sustainable design text for low emitting adhesives.>
	PART 1 -  Retain "Asphalt Coating for Cellular-Glass Block Insulation" Paragraph below for field-applied coating if required.
	PART 1 -  Asphalt Coating for Cellular-Glass Block Insulation: Cutback asphalt or asphalt emulsion of type recommended by manufacturer of cellular-glass block insulation.
	PART 1 -  Retain "Eave Ventilation Troughs" Paragraph below if required for vented eaves in attics to receive blanket insulation.
	PART 1 -  Eave Ventilation Troughs: Preformed, rigid fiberboard or plastic sheets designed and sized to fit between roof framing members and to provide ventilation between insulated attic spaces and vented eaves.
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean substrates of substances that are harmful to insulation, including removing projections capable of puncturing insulation or vapor retarders, or that interfere with insulation attachment.

	3.2 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and applications.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at any time.
	A. First paragraph below is required by the International Energy Conservation Code unless insulation installer is providing certification specified in "Informational Submittals" Article.
	C. Install insulation with manufacturer's R-value label exposed after insulation is installed.
	D. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill voids with insulation. Remove projections that interfere with placement.
	E. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or required to make up total thickness or to achieve R-v...

	3.3 INSTALLATION OF SLAB INSULATION
	A. On vertical slab edge and foundation surfaces, set insulation units using manufacturer's recommended adhesive according to manufacturer's written instructions.
	1. If not otherwise indicated, extend insulation a minimum of [24 inches] [36 inches] <Insert dimension> below exterior grade line.

	B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written instructions. Stagger end joints and tightly abut insulation units.
	1. If not otherwise indicated, extend insulation a minimum of [24 inches] [36 inches] <Insert dimension> in from exterior walls.


	3.4 INSTALLATION OF FOUNDATION WALL INSULATION
	A. Butt panels together for tight fit.
	B. Anchor Installation: Install board insulation on concrete substrates by adhesively attached, spindle-type insulation anchors as follows:
	1. Fasten insulation anchors to concrete substrates with insulation anchor adhesive according to anchor manufacturer's written instructions.
	2. Space anchors according to insulation manufacturer's written instructions for insulation type, thickness, and application.
	1. Show width of cavity on Drawings.
	3. Apply insulation standoffs to each spindle to create cavity width indicated on Drawings between concrete substrate and insulation.
	4. After adhesive has dried, install board insulation by pressing insulation into position over spindles and securing it tightly in place with insulation-retaining washers, taking care not to compress insulation.
	5. Where insulation will not be covered by other building materials, apply capped washers to tips of spindles.

	C. Adhesive Installation: Install with adhesive or press into tacky waterproofing or dampproofing according to manufacturer's written instructions.

	1.1 INSTALLATION OF CAVITY-WALL INSULATION
	1.1 Foam-Plastic Board Insulation: Install pads of adhesive spaced approximately 24 inches o.c. both ways on inside face and as recommended by manufacturer.
	1.1 Fit courses of insulation between[ wall ties and other] obstructions, with edges butted tightly in both directions, and with faces flush.
	1.1 Press units firmly against inside substrates.
	1.1 Retain subparagraph below if insulation does not fill cavity. Coordinate with Section 042000 "Unit Masonry" where ties are specified.
	1.1 Supplement adhesive attachment of insulation by securing boards with two-piece wall ties designed for this purpose and specified in Section 042000 "Unit Masonry."
	1.1 Retain "Cellular-Glass Board Insulation" Paragraph below if required. Revise to include sealed joints and asphalt coating for moisture protection of units if required.
	1.1 Cellular-Glass Board Insulation: Install with closely fitting joints using [adhesive pad] [serrated trowel] attachment method according to manufacturer's written instructions.
	1.1 Mineral-Wool Board Insulation: Install insulation fasteners 4 inches from each corner of board insulation, at center of board, and as recommended by manufacturer.
	1.1 Fit courses of insulation between[ masonry wall ties and other] obstructions, with edges butted tightly in both directions, and with faces flush.
	1.1 Press units firmly against inside substrates.
	3.5 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION
	A. Blanket Insulation: Install in cavities formed by framing members according to the following requirements:
	1. Use insulation widths and lengths that fill the cavities formed by framing members. If more than one length is required to fill the cavities, provide lengths that will produce a snug fit between ends.
	2. Place insulation in cavities formed by framing members to produce a friction fit between edges of insulation and adjoining framing members.
	3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or protected from contact with insulation.
	1. Retain first subparagraph below for eave ventilation.
	1. Attics: Install eave ventilation troughs between roof framing members in insulated attic spaces at vented eaves.
	1. Retain first subparagraph below for metal-framed construction.
	4. For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced blankets mechanically and support faced blankets by taping flanges of insulation to flanges of metal studs.
	1. Retain first subparagraph below for wood-framed construction.
	1. For wood-framed construction, install blankets according to ASTM C1320 and as follows:
	1. With faced blankets having stapling flanges, lap blanket flange over flange of adjacent blanket to maintain continuity of vapor retarder once finish material is installed over it.
	5. Vapor-Retarder-Faced Blankets: Tape joints and ruptures in vapor-retarder facings, and seal each continuous area of insulation to ensure airtight installation.
	a. Specify location of vapor retarder in "Exterior Walls" Subparagraph below based on vapor-flow analysis of a construction assembly.
	a. Exterior Walls: Set units with facing placed toward [exterior of construction] [interior of construction] [as indicated on Drawings].



	1.1 Retain "Interior Walls" Subparagraph below for interior walls around high-humidity areas such as shower rooms and swimming pools.
	1.1 Interior Walls: Set units with facing placed [as indicated on Drawings] [toward areas of high humidity] <Insert location>.
	1.1 Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required to prevent gaps in insulation using the following materials:
	1.1 Glass-Fiber Insulation: Compact to approximately 40 percent of normal maximum volume equaling a density of approximately 2.5 lb/cu. ft..
	1.1 Spray Polyurethane Insulation: Apply according to manufacturer's written instructions.
	1.1 Retain "Loose-Fill Insulation" Paragraph below for loose-fill glass-fiber or cellulosic insulation.
	1.1 Loose-Fill Insulation: Apply according to ASTM C1015 and manufacturer's written instructions.
	1.1 Level horizontal applications to uniform thickness as indicated, lightly settle to uniform density, but do not compact excessively.
	1.1 Retain subparagraph below for cellulosic-fiber loose-fill insulation.
	1.1 For cellulosic-fiber loose-fill insulation, comply with CIMA's Bulletin #2, "Standard Practice for Installing Cellulose Insulation."
	1.1 Retain "Spray-Applied Cellulosic Insulation" Paragraph below for self-supported, spray-applied cellulosic insulation or spray polyurethane foam insulation.
	1.1 Spray-Applied Cellulosic Insulation: Apply spray-applied insulation according to manufacturer's written instructions.
	1.1 Do not apply insulation until installation of pipes, ducts, conduits, wiring, and electrical outlets in walls is completed and windows, electrical boxes, and other items not indicated to receive insulation are masked.
	1.1 After insulation is applied, make flush with face of studs by using method recommended by insulation manufacturer.
	1.1 INSTALLATION OF CURTAIN-WALL INSULATION
	1.1 Install board insulation in curtain-wall construction according to curtain-wall manufacturer's written instructions.
	1.1 Show width of cavity on Drawings.
	1.1 Hold insulation in place by securing metal clips and straps or integral pockets within window frames, spaced at intervals recommended in writing by insulation manufacturer to hold insulation securely in place without touching spandrel glass.
	1.1 Maintain cavity width of dimension indicated on Drawings between insulation and glass.
	1.1 Install insulation to fit snugly without bowing.
	1.1 INSTALLATION OF REFLECTIVE INSULATION
	1.1 Install sheet reflective insulation according to ASTM C727.
	1.1 Install sheet radiant barriers according to ASTM C1744.
	1.1 Install interior radiation control coating system according to ASTM C1321.
	3.6 PROTECTION
	A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and other causes.
	B. Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be concealed and protected by permanent construction immediately after installation.



	072500 - Weather Barriers
	PART 1 -  TIPS:
	PART 1 -  To view non-printing Editor's Notes that provide guidance for editing, click on MasterWorks/Single-File Formatting/Toggle/Editor's Notes.
	PART 1 -  To read detailed research, technical information about products and materials, and coordination checklists, click on MasterWorks/Supporting Information.
	PART 1 -  Content Requests:
	PART 1 -  <Double click here to submit questions, comments, or suggested edits to this Section.>
	PART 1 -  Revise this Section by deleting and inserting text to meet Project-specific requirements.
	PART 1 -  Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Retain or delete this article in all Sections of Project Manual.
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Revise subparagraphs below to suit Project.
	1. Building paper.
	1. Building wrap.
	2. Flexible flashing.
	3. Drainage material.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. For building wrap, include data on air and water-vapor permeance based on testing according to referenced standards.

	B. Shop Drawings: Show details of building [paper] [wrap] at terminations, openings, and penetrations. Show details of flexible flashing applications.

	1.4 INFORMATIONAL SUBMITTALS
	A. Evaluation Reports: For [water-resistive barrier] [and] [flexible flashing], from ICC-ES.


	PART 2 -  PRODUCTS
	1.1 Manufacturers and products listed in SpecAgent and Masterworks Paragraph Builder are neither recommended nor endorsed by the AIA or Deltek. Before inserting names, verify that manufacturers and products listed there comply with requirements retain...
	2.1 WATER-RESISTIVE BARRIER
	A. Usually retain this article; a water-resistive barrier over sheathing is inexpensive and is required behind masonry veneers. Delete article if a water-resistive barrier will interfere with exterior insulation and finish systems or similar construct...
	A. Retain one of two "Building Paper" paragraphs or "Building Wrap" Paragraph below.
	A. Building Paper: ASTM D226, Type 1 (No. 15 asphalt-saturated organic felt), unperforated.

	1.1 Option in "Building Paper" Paragraph below is based on "Super Jumbo Tex 60 Minute" by Fortifiber Building Systems Group.
	1.1 Building Paper: Water-vapor-permeable, asphalt-saturated kraft building paper that complies with ICC-ES AC38, Grade D[; except with water-resistance rating not less than 1 hour].
	1.1 Note that ASTM E1677 is for air barrier materials for low-rise buildings. This standard allows 15 times as much air infiltration as the limit for air barrier materials in many building codes.
	1.1 Building Wrap: ASTM E1677, Type I air barrier; with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, when tested according to ASTM E84; UV stabilized; and acceptable to authorities having jurisdiction.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Coordinate permeance value retained or inserted in "Water-Vapor Permeance" Subparagraph below with products retained. Consult manufacturers' literature.
	1.1 Water-Vapor Permeance: Not less than [75 perms] [20 perms] [8 perms] <Insert value> per ASTM E96/E96M, Desiccant Method (Procedure A).
	1.1 "Air Permeance" Subparagraph below is based on ICC-ES and Massachusetts State Building Code criteria for air barrier materials. Note that this requirement is far more stringent than the requirement in ASTM E1677 and that most building wrap product...
	1.1 Air Permeance: Not more than 0.004 cfm/sq. ft. at 0.3-inch wg when tested according to ASTM E2178.
	1.1 Allowable UV Exposure Time: Not less than three months.
	1.1 Retain "Flame Propagation Test" Subparagraph below if required. Tested products are not available from all manufacturers for all types of assemblies.
	1.1 Flame Propagation Test: Materials and construction shall be as tested according to NFPA 285.
	1.1 Building-Wrap Tape: Pressure-sensitive plastic tape recommended by building-wrap manufacturer for sealing joints and penetrations in building wrap.
	2.2 FLEXIBLE FLASHING
	A. Butyl Rubber Flashing: Composite, self-adhesive, flashing product consisting of a pliable, butyl rubber compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded polyolefin to produce an overall thickness of not less than [...
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Retain "Flame Propagation Test" Subparagraph below if required. Tested products are not available from all manufacturers for all types of assemblies.
	A. Flame Propagation Test: Materials and construction shall be as tested according to NFPA 285.
	A. Rubberized-Asphalt Flashing: Composite, self-adhesive, flashing product consisting of a pliable, rubberized-asphalt compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded polyolefin to produce an overall thickness of not...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Advanced Building Products Inc.
	b. Carlisle Coatings & Waterproofing Inc.
	c. Polyguard Products, Inc.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Retain "Flame Propagation Test" Subparagraph below if required. Tested products are not available from all manufacturers for all types of assemblies.
	2. Flame Propagation Test: Materials and construction shall be as tested according to NFPA 285.

	B. Primer for Flexible Flashing: Product recommended in writing by flexible flashing manufacturer for substrate.
	C. Nails and Staples: Product recommended in writing by flexible flashing manufacturer and complying with ASTM F1667.

	2.3 DRAINAGE MATERIAL
	A. Drainage Material: Product shall maintain a continuous open space between water-resistive barrier and exterior cladding to create a drainage plane and shall be used under [siding] [portland cement plaster] [adhered masonry veneer].
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CavClear/Archovations, Inc.
	b. Mortar Net Solutions.
	c. Stuc-O-Flex International, Inc.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. Retain "Flame Propagation Test" Subparagraph below if required. Tested products are not available from all manufacturers for all types of assemblies.
	2. Flame Propagation Test: Materials and construction shall be as tested according to NFPA 285.



	PART 3 -  EXECUTION
	3.1 WATER-RESISTIVE BARRIER INSTALLATION
	A. Cover exposed exterior surface of sheathing with water-resistive barrier securely fastened to framing immediately after sheathing is installed.
	B. Cover sheathing with water-resistive barrier as follows:
	1. Cut back barrier 1/2 inch on each side of the break in supporting members at expansion- or control-joint locations.
	2. Apply barrier to cover vertical flashing with a minimum 4-inch overlap unless otherwise indicated.

	A. Retain "Building Paper" or "Building Wrap" Paragraph below to coordinate with products retained in Part 2.
	C. Building Paper: Apply horizontally with a 2-inch overlap and a 6-inch end lap; fasten to sheathing with galvanized staples or roofing nails.

	1.1 Building Wrap: Comply with manufacturer's written instructions and warranty requirements.
	1.1 Seal seams, edges, fasteners, and penetrations with tape.
	1.1 Extend into jambs of openings and seal corners with tape.
	3.2 FLEXIBLE FLASHING INSTALLATION
	A. Apply flexible flashing where indicated to comply with manufacturer's written instructions.
	1. Prime substrates as recommended by flashing manufacturer.
	2. Lap seams and junctures with other materials at least 4 inches except that at flashing flanges of other construction, laps need not exceed flange width.
	3. Lap flashing over water-resistive barrier at bottom and sides of openings.
	4. Lap water-resistive barrier over flashing at heads of openings.
	5. After flashing has been applied, roll surfaces with a hard rubber or metal roller to ensure that flashing is completely adhered to substrates.


	3.3 DRAINAGE MATERIAL INSTALLATION
	A. Install drainage material over building wrap and flashing to comply with manufacturer's written instructions.



	072600 - Vapor Retarders
	PART 1 -  TIPS:
	PART 1 -  To view non-printing Editor's Notes that provide guidance for editing, click on MasterWorks/Single-File Formatting/Toggle/Editor's Notes.
	PART 1 -  To read detailed research, technical information about products and materials, and coordination checklists, click on MasterWorks/Supporting Information.
	PART 1 -  Content Requests:
	PART 1 -  <Double click here to submit questions, comments, or suggested edits to this Section.>
	PART 1 -  Revise this Section by deleting and inserting text to meet Project-specific requirements.
	PART 1 -  Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Retain or delete this article in all Sections of Project Manual.
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Polyethylene vapor retarders.
	2. Reinforced-polyethylene vapor retarders.Fluid applied negative side modified epoxy vapor retarder.

	A. Fire-retardant, reinforced-polyethylene vapor retarders.
	B. Related Requirements:
	1. Retain subparagraphs below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	1. Section 033000 "Cast-in-Place Concrete" for under-slab vapor retarders.
	2. Section 072100 "Thermal Insulation" for vapor retarders integral with insulation products.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For each product, for tests performed by a qualified testing agency.


	PART 2 -  PRODUCTS
	1.1 Manufacturers and products listed in SpecAgent and Masterworks Paragraph Builder are neither recommended nor endorsed by the AIA or Deltek. Before inserting names, verify that manufacturers and products listed there comply with requirements retain...
	2.1 POLYETHYLENE VAPOR RETARDERS
	A. Polyethylene Vapor Retarders: ASTM D4397, [6-mil-] [10-mil-] thick sheet, with maximum permeance rating of 0.1 perm.

	2.2 FLUID-APPLIED NEGATIVE SIDE EPOXY VAPOR RETARDER
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide DEX-O-TEX, Vapor Control Primer 1P or approved equal.
	B. Adhesion:  ASTM D7234, > 480 psi.
	C. Compressive Strength:  ASTM D695, 12,000 psi.
	D. Tensile Strength:  ASTM D638, 5,600 psi.
	E. Tensile Elongation:  ASTM D638, 2.7 %.
	F. Permeability(perms) Rating:  ASTM E96, <0.085.
	G. Microbial Resistance:  ASTM G21, Passes Rating 1.
	H. Alkali Resistance :  ASTM D1308, Resistant.

	1.1 REINFORCED-POLYETHYLENE VAPOR RETARDERS
	1.1 Weight in option in "Reinforced-Polyethylene Vapor Retarders" Paragraph below is an example only; revise to suit Project. Coordinate with manufacturers selected.
	1.1 Reinforced-Polyethylene Vapor Retarders: Sheet with outer layers of polyethylene film laminated to an inner reinforcing layer consisting of either nylon cord or polyester scrim and weighing not less than [20 lb/1000 sq. ft.] <Insert weight>, with ...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 FIRE-RETARDANT, REINFORCED-POLYETHYLENE VAPOR RETARDERS
	1.1 Weight in option in "Fire-Retardant, Reinforced-Polyethylene Vapor Retarders" Paragraph below is an example only; revise to suit Project. Coordinate with manufacturers selected.
	1.1 Fire-Retardant, Reinforced-Polyethylene Vapor Retarders: Sheet with outer layers of polyethylene film laminated to an inner reinforcing layer consisting of either nonwoven grid of nylon cord or polyester scrim and weighing not less than [20 lb/100...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Surface-Burning Characteristics: Maximum flame-spread and smoke-developed indexes of [75 and 200] <Insert values>, respectively, per ASTM E84.
	2.3 ACCESSORIES
	A. Vapor-Retarder Tape: Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for sealing joints and penetrations in vapor retarder.
	B. Adhesive for Vapor Retarders: Product recommended by vapor-retarder manufacturer and has demonstrated capability to bond vapor retarders securely to substrates indicated.
	C. Vapor-Retarder Fasteners: Pancake-head, self-tapping steel drill screws; with fender washers.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean substrates of substances that are harmful to vapor retarders, including removing projections capable of puncturing vapor retarders.

	1.1 INSTALLATION OF VAPOR RETARDERS ON FRAMING
	1.1 Coordinate paragraph below with Drawings.
	1.1 Place vapor retarders on side of construction indicated on Drawings.
	1.1 Extend vapor retarders to extremities of areas to protect from vapor transmission. Secure vapor retarders in place with adhesives, vapor retarder fasteners, or other anchorage system as recommended by manufacturer. Extend vapor retarders to cover ...
	1.1 Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs and sealing with vapor-retarder tape according to vapor-retarder manufacturer's written instructions. Locate all joints over framing members or other solid sub...
	1.1 Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor retarders with vapor-retarder tape to create an airtight seal between penetrating objects and vapor retarders.
	1.1 Repair tears or punctures in vapor retarders immediately before concealment by other work. Cover with vapor-retarder tape or another layer of vapor retarders.
	3.2 INSTALLATION OF VAPOR RETARDERS IN CRAWL SPACES
	A. Install vapor retarders over prepared grade. Lap joints a minimum of 12 inches and seal with manufacturer's recommended tape. Install second layer over pathways to equipment.
	B. Extend vapor retarder over footings and seal to foundation wall or grade beam with manufacturer's recommended tape.
	1. Extend vapor retarder vertically minimum [16 inches] [24 inches] <Insert dimension> above top of footing.

	C. Seal around penetrations such as utilities and columns in order to create a monolithic, airtight membrane at grade surface, perimeter, and all vertical penetrations.

	3.3 INSTALLATION OF FLUID-APPLIED NEGATIVE SIDE VAPOR RETARDER ON CONCRETE SUBSTRATES
	A. Prepare concrete surface by removal of laitance, grease, and foreign matter.
	B. Provide open surface on sound and durable concrete in accordance with SSPC SP13.
	C. Apply fluid-applied vapor retarder to substrate with a 3/32” notched squeegee. Scrub material into the substrate and immediately backroll with a 3/8” nap roller.
	D. Allow a minimum of 12 hours to cure prior to installation of finished floor.

	3.4 PROTECTION
	A. Protect vapor retarders from damage until concealed by permanent construction.



	073113 - Asphalt Shingles
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Glass-fiber-reinforced asphalt shingles.
	2. Underlayment materials.
	1. Ridge vents.
	3. Metal flashing and trim.

	B. Related Requirements:
	1. Section 076200 “Sheet Metal Flashing and Trim”
	2. Section 077200 "Roof Accessories" for roof ventilators.


	1.3 ALLOWANCES
	A. See Section 012100 "Allowances" for description of allowances affecting items specified under this Section.

	1.4 UNIT PRICES
	A. See Section 012200 "Unit Prices" for description of unit prices affecting items specified under this Section.

	1.1 See Section 012300 "Alternates" for description of alternates affecting items specified under this Section.
	1.5 DEFINITIONS
	A. Roofing Terminology: See ASTM D1079 for definitions of terms related to roofing Work in this Section.

	1.6 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at [Project site] <Insert location>.
	1. <Insert participant requirements>.


	1.7 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Asphalt shingles.
	2. Underlayment materials.
	1. Ridge vents.
	3. Asphalt roofing cement.
	4. Elastomeric flashing sealant.

	B. Shop Drawings: For metal flashing and trim.
	C. Samples: For each exposed product and for each color and blend specified, in sizes indicated.
	1. Asphalt Shingles: Full size.
	2. Ridge and Hip Cap Shingles: Full size.
	1. Ridge Vent: 12-inch-long Sample.
	3. Exposed Valley Lining: 12 inches square.

	D. Samples for Initial Selection:
	1. For each type of asphalt shingle indicated.
	2. For each type of accessory involving color selection.

	E. Samples for Verification: For the following products, in sizes indicated:
	1. Asphalt Shingles: Full size.
	2. Ridge and Hip Cap Shingles: Full size.
	1. Ridge Vent: 12-inch-long Sample.
	3. Exposed Valley Lining: 12 inches square.


	1.8 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer.
	B. Product Test Reports: For each type of asphalt shingle and underlayment product indicated, for tests performed by [manufacturer and witnessed by a qualified testing agency] [a qualified testing agency].
	C. Research Reports: For synthetic underlayment, from [an agency acceptable to authorities having jurisdiction] [ICC-ES] <Insert evaluation agency>, indicating that product is suitable for intended use under applicable building codes.
	D. Sample Warranty: For manufacturer's materials warranty.

	1.9 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For asphalt shingles to include in maintenance manuals.
	B. Materials warranties.
	C. Roofing Installer's warranty.

	1.10 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Asphalt Shingles: [100 sq. ft.] <Insert area> of each type and in each color and blend, in unbroken bundles.


	1.11 QUALITY ASSURANCE
	A. Installer Qualifications: An authorized installer who is trained and approved by manufacturer.

	1.12 DELIVERY, STORAGE, AND HANDLING
	A. Store roofing materials in a dry, well-ventilated location protected from weather, sunlight, and moisture in accordance with manufacturer's written instructions.
	B. Store underlayment rolls on end, on pallets or other raised surfaces. Do not double-stack rolls.
	C. Protect unused roofing materials from weather, sunlight, and moisture when left overnight or when roofing Work is not in progress.
	D. Handle, store, and place roofing materials in a manner to prevent damage to roof deck or structural supporting members.

	1.13 FIELD CONDITIONS
	A. Environmental Limitations: Proceed with installation only when existing and forecasted weather conditions permit product installation and related Work to be performed in accordance with manufacturer's written instructions and warranty requirements.
	1. Install self-adhering, polymer-modified bitumen sheet underlayment within the range of ambient and substrate temperatures recommended in writing by manufacturer.


	1.14 WARRANTY
	A. Materials Warranty: Manufacturer agrees to repair or replace asphalt shingles that fail within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Manufacturing defects.
	b. <Insert failure modes>.Streaking and discoloration.

	2. Materials Warranty Period: [25] [30] [35] [40] [50] <Insert number> years from date of Substantial Completion, prorated, with first [three] [five] [seven] [10] [15] [20] <Insert number> years nonprorated.
	3. Wind-Speed Warranty Period: Asphalt shingles will resist blow-off or damage caused by wind speeds of up to [60 mph] [70 mph] [80 mph] [100 mph] [110 mph] [130 mph] [135 mph] <Insert value> for [five] [15] <Insert number> years from date of Substant...
	4. Algae-Resistance Warranty Period: Asphalt shingles will not discolor for [five] [10] [15] [20] [25] <Insert number> years from date of Substantial Completion.
	5. Workmanship Warranty Period::  [Two] [20] [25] <Insert number>Five years from date of Substantial Completion.

	B. Roofing Installer's Warranty: On warranty form at end of this Section, signed by Installer, in which Installer agrees to repair or replace components of asphalt shingle roofing that fail in materials or workmanship within specified warranty period.
	1. Warranty Period::  [Two] [Five] <Insert number> years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 SOURCE LIMITATIONS
	A. Obtain each type of product from single source from single manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. Exterior Fire-Test Exposure: Provide asphalt shingles and related roofing materials identical to those of assemblies tested for Class A fire resistance in accordance with ASTM E108 or UL 790 by Underwriters Laboratories or another testing and inspe...
	B. Wind Resistance: Provide asphalt shingles that comply with requirements of ASTM D3161/D3161M, Class F, and with ASTM D7158/D7158M, Class H.
	A. Energy Performance, ENERGY STAR: Provide asphalt shingles that are listed on the DOE's "ENERGY STAR Roof Product List" for steep-slope roof products.
	A. <Double click to insert sustainable design text for solar reflectance index.>
	A. GLASS-FIBER-REINFORCED ASPHALT SHINGLES
	A. Laminated-Strip Asphalt Shingles: ASTM D3462/D3462M, laminated, multi-ply overlay construction; glass-fiber reinforced, mineral-granule surfaced, and self-sealing.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Butt Edge: [Straight] [Notched] [Crenelated] cut.
	A. Strip Size: [Manufacturer's standard] <Insert strip size>.
	A. Retain "Algae Resistance" Subparagraph below if required. Manufacturers usually have a range of asphalt shingles with algae-resistant granules.
	A. Algae Resistance: Granules resist algae discoloration.
	A. Color and Blends: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and blends>.
	A. Retain "Impact-Resistant, Laminated-Strip Asphalt Shingles" Paragraph below if required. UL 2218, which simulates hailstones falling at peak velocity, sets asphalt shingle impact-resistance test criteria. Class 4 is the highest level of impact resi...
	A. Impact-Resistant, Laminated-Strip Asphalt Shingles: ASTM D3462/D3462M, laminated, multi-ply overlay construction; glass-fiber reinforced, mineral-granule surfaced, and self-sealing; with impact resistance complying with UL 2218, Class 4.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Butt Edge: [Straight] [Notched] [Crenelated] cut.
	A. Strip Size: [Manufacturer's standard] <Insert strip size>.
	A. Retain "Algae Resistance" Subparagraph below if required. Manufacturers usually have a range of asphalt shingles with algae-resistant granules.
	A. Algae Resistance: Granules resist algae discoloration.
	A. Color and Blends: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and blends>.
	C. Three-Tab-Strip Asphalt Shingles: ASTM D3462/D3462M; glass-fiber reinforced, mineral-granule surfaced, and self-sealing; with tabs regularly spaced.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Certainteed; SAINT-GOBAIN.
	b. GAF.
	c. Owens Corning.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Strip Size: [Manufacturer's standard.] <Insert strip size>.
	3. Algae Resistance: Granules resist algae discoloration.
	4. Color and Blends::  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and blends>.

	D. Hip and Ridge Shingles: [Manufacturer's standard units to match asphalt shingles] [Site-fabricated units cut from asphalt shingle strips. Trim each side of lapped portion of unit to taper approximately 1 inch].

	2.3 UNDERLAYMENT MATERIALS
	A. Organic Felt: Asphalt-saturated organic felts, nonperforated and complying with the following:
	1. ASTM D226/D226M: [Type I] [Type II].

	B. Self-Adhering, Polymer-Modified Bitumen Sheet: ASTM D1970/D1970M, minimum [55-mil-] [50-mil-] [40-mil-] <Insert dimension> thick sheet; glass-fiber-mat-reinforced, polymer-modified asphalt; with slip-resistant top surface and release backing; cold ...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Certainteed; SAINT-GOBAIN.
	b. GAF.
	c. Owens Corning.
	d. Or Approved Equal.

	2. Top Surface::  [Sand] [Granule] [Textured polymer film] [Polyester].

	C. Granular-Surfaced Valley Lining: [ASTM D6380/D6380M, Class M, organic] [ASTM D3909/D3909M, mineral-granular-surfaced, glass]-felt-based, asphalt roll roofing; 36 inches wide.

	1.1 External deflector baffles.
	1.1 <Insert feature>.
	1.1 Flexible Ridge Vent: Manufacturer's standard, compression-resisting, three-dimensional, open-nylon or polyester-mat filter[ bonded to a nonwoven, nonwicking, geotextile fabric cover].
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Minimum Net Free Area: <Insert area>.
	1.1 Width: <Insert dimension>.
	1.1 Thickness: <Insert dimension>.
	2.4 ACCESSORIES
	A. Asphalt Roofing Cement: ASTM D4586/D4586M Type II, asbestos free.
	B. Elastomeric Flashing Sealant: ASTM C920, Type S, Grade NS, one-part, non-sag, elastomeric polymer sealant; of class and use classifications required to seal joints and remain watertight; recommended in writing by manufacturer for installation of fl...
	C. Roofing Nails: ASTM F1667, aluminum, stainless steel, copper, or hot-dip galvanized-steel wire shingle nails, minimum 0.120-inch-diameter, sharp-pointed, with a 3/8- to 7/16-inch-diameter flat head and of sufficient length to penetrate 3/4 inch int...
	1. Where nails are in contact with metal flashing, use nails made from same metal as flashing.

	D. Underlayment Nails: Aluminum, stainless steel, or hot-dip galvanized-steel wire nails with low-profile metal or plastic caps, 1-inch-minimum diameter.
	1. Provide with minimum 0.0134-inch-thick metal cap, 0.010-inch-thick power-driven metal cap, or 0.035-inch-thick plastic cap; and with minimum 0.083-inch-thick ring shank or 0.091-inch-thick smooth shank of length to penetrate at least 3/4 inch into ...


	2.5 METAL FLASHING AND TRIM
	A. Comply with requirements in Section 076200 "Sheet Metal Flashing and Trim."
	1. Sheet Metal::  [Copper] [Stainless steel] [Zinc-tin alloy coated copper] [Anodized aluminum] [Aluminum, mill finished] <Insert requirements>.

	B. Fabricate sheet metal flashing and trim to comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics of the item unless otherwise specified in this Section or indic...
	1. Apron Flashings: Fabricate with lower flange a minimum of [4 inches] [5 inches] <Insert dimension> over and [4 inches] <Insert dimension> beyond each side of downslope asphalt shingles and [6 inches] <Insert dimension> up the vertical surface.
	2. Step Flashings: Fabricate with a headlap of 2 inches and a minimum extension of [4 inches] [5 inches] <Insert dimension> over the underlying asphalt shingle and up the vertical surface.
	3. Cricket and Backer Flashings: Fabricate with concealed flange extending a minimum of [18 inches] [24 inches] <Insert dimension> beneath upslope asphalt shingles and [6 inches] <Insert dimension> beyond each side of [chimney] [skylight] wall and [6 ...
	4. Counterflashings: Fabricate to cover [4 inches] <Insert dimension> of base flashing measured vertically; and in lengths required so that no step exceeds [8 inches] <Insert dimension> and overall length is no more than [10 feet] <Insert dimension>.
	a. Provide metal [reglets] and [receivers] for installation.

	5. Drip Edges: Fabricate in lengths not exceeding [10 feet] <Insert dimension> with minimum 2-inch roof-deck flange and 1-1/2-inch fascia flange with 3/8-inch drip at lower edge.
	6. Vent-Pipe Flashings: ASTM B749, Type L51121, at least 1/16 inch thick. Provide lead sleeve sized to slip over and turn down into pipe, soldered to skirt at slope of roof, and extending at least 4 inches from pipe onto roof.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. Examine roof sheathing to verify that sheathing joints are supported by framing and blocking or metal clips and that installation is within flatness tolerances.
	2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and completely anchored and that provisions have been made for flashings and penetrations through asphalt shingles.
	3. Verify that vent stacks and other penetrations through roofing are installed and securely fastened.

	B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION OF UNDERLAYMENT MATERIALS
	A. Comply with asphalt shingle and underlayment manufacturers' written installation instructions and with recommendations in NRCA's "The NRCA Roofing Manual: Steep-Slope Roof Systems" applicable to products and applications indicated unless more strin...
	B. Asphalt-Saturated Felt: Install on roof deck parallel with and starting at eaves and fasten with [underlayment] [roofing] nails.
	1. Single-Layer Installation:
	a. Lap sides a minimum of [2 inches] [4 inches] over underlying course.
	b. Lap ends a minimum of 4 inches.
	c. Stagger end laps between succeeding courses at least 72 inches.

	2. Install felt underlayment [on roof deck not covered] [over areas protected] by self-adhering, polymer-modified bitumen sheet unless otherwise specified in this Section or indicated on Drawings.
	a. Lap sides of felt over self-adhering sheet not less than 4 inches in direction that sheds water.
	b. Lap ends of felt not less than 6 inches over self-adhering sheet.

	3. Install fasteners in a grid pattern of 12 inches between side laps with 6-inch spacing at side and end laps.
	4. Terminate felt [flush] [extended up not less than 4 inches] <Insert requirements> against sidewalls, curbs, chimneys, and other roof projections.

	A. Terminate synthetic underlayment [flush] [extended up not less than 4 inches] <Insert requirements> against sidewalls, curbs, chimneys, and other roof projections.
	C. Self-Adhering, Polymer-Modified Bitumen Sheet: Install, wrinkle free, on roof deck.
	1. Comply with low-temperature installation restrictions of underlayment manufacturer.
	2. Install lapped in direction that sheds water.
	a. Lap sides not less than 4 inches.
	b. Lap ends not less than 6 inches, staggered 24 inches between succeeding courses.
	c. Roll laps with roller.

	3. Prime concrete, masonry, and metal surfaces to receive self-adhering sheet.
	4. Eaves: Extend from edges of eaves [24 inches] [36 inches] <Insert dimension> beyond interior face of exterior wall.
	5. Rakes: Extend from edges of rakes [24 inches] [36 inches] <Insert dimension> beyond interior face of exterior wall.
	6. Valleys: Extend from lowest to highest point [18 inches] <Insert dimension> on each side of centerline.
	7. Hips: Extend [18 inches] <Insert dimension> on each side.
	1. Ridges: Extend [36 inches] <Insert dimension> on each side[ without obstructing continuous ridge vent slot].
	8. Sidewalls: Extend [18 inches] <Insert dimension> beyond sidewalls and return vertically against sidewalls not less than [4 inches] <Insert dimension>.
	9. Dormers, Chimneys, Skylights, and Other Roof-Penetrating Elements: Extend [18 inches] <Insert dimension> beyond penetrating elements and return vertically against penetrating elements not less than [4 inches] <Insert dimension>.
	10. Roof-Slope Transitions: Extend [18 inches] <Insert dimension> on each roof slope.
	11. Cover underlayment within seven days.

	D. Granular-Surfaced, Concealed Valley Lining: For [woven] or [closed-cut] valleys. Comply with recommendations in NRCA's "NRCA Guidelines for Asphalt Shingle Roof Systems."
	1. Lap roof-deck underlayment over valley lining at least 6 inches.
	2. Install a 36-inch-wide strip of granular-surfaced valley lining, with granular-surface face up, centered in valley and fastened to roof deck.
	3. Lap ends of strips at least 12 inches in direction to shed water, and seal with asphalt roofing cement.
	4. Fasten to roof deck.


	1.1 Granular-Surfaced, Open-Valley Lining: Before installing valley lining, install 36-inch-wide felt underlayment centered in valley. Fasten to roof deck with [underlayment] [roofing] nails.
	1.1 Lap roof-deck felt underlayment over valley felt underlayment at least 6 inches.
	1.1 Install an 18-inch-wide strip of valley lining centered in valley, with granular-surface face down.
	1.1 Install a second 36-inch-wide strip of valley lining centered in valley, with granular-surface face up.
	1.1 Lap ends of each strip at least 12 inches in direction to shed water, and seal with asphalt roofing cement.
	1.1 Stagger end laps between succeeding strips at least 72 inches.
	1.1 Fasten each strip to roof deck.
	3.3 INSTALLATION OF METAL FLASHING AND TRIM
	A. Install metal flashings and trim to comply with requirements in Section 076200 "Sheet Metal Flashing and Trim."
	1. Install metal flashings in accordance with recommendations in[ ARMA's "Asphalt Roofing Residential Manual - Design and Application Methods" and] NRCA's "NRCA Guidelines for Asphalt Shingle Roof Systems."
	2. Bed flanges of metal flashings using asphalt roofing cement or elastomeric flashing sealant.

	B. Apron Flashings: Extend lower flange over and beyond each side of downslope asphalt shingles and up the vertical surface.
	C. Step Flashings: Install with a headlap of 2 inches and extend over underlying shingle and up the vertical face.
	1. Install with lower edge of flashing just upslope of, and concealed by, butt of overlying shingle.
	2. Fasten to roof deck only.

	D. Cricket and Backer Flashings: Install against roof-penetrating elements extending concealed flange beneath upslope asphalt shingles and beyond each side.
	E. Counterflashings: Coordinate with installation of base flashing and fit tightly to base flashing. Lap joints a minimum of 4 inches secured in a waterproof manner.
	1. Install in reglets or receivers.
	2. Secure hemmed flange edges into metal cleats spaced [8 inches] [12 inches] [24 inches] <Insert dimension> apart and fastened to roof deck.
	3. Adhere minimum [9-inch-] <Insert dimension> wide strips of self-adhering, polymer-modified bitumen sheet to metal flanges and to underlying self-adhering sheet, polymer-modified bitumen sheet.
	a. Place strips parallel to and over flanges so that they will be just concealed by installed shingles.

	4. Provide a closure at the end of the inverted-V profile of the valley metal to minimize water and ice infiltration.

	F. Rake Drip Edges: Install over underlayment materials and fasten to roof deck.
	G. Eave Drip Edges: Install below underlayment materials and fasten to roof deck.
	H. Pipe Flashings: Form flashing around pipe penetrations and asphalt shingles. Fasten and seal to asphalt shingles as recommended by manufacturer.

	3.4 INSTALLATION OF ASPHALT SHINGLES
	A. Install asphalt shingles in accordance with manufacturer's written instructions and recommendations in[ ARMA's "Asphalt Roofing Residential Manual - Design and Application Methods" and] NRCA's "NRCA Guidelines for Asphalt Shingle Roof Systems."
	B. Install starter strip along lowest roof edge, consisting of an asphalt shingle strip [with tabs removed] [at least 7 inches wide] with self-sealing strip face up at roof edge.
	1. Extend asphalt shingles [1/2 inch] [3/4 inch] <Insert dimension> over fasciae at eaves and rakes.
	2. Install starter strip along rake edge.

	C. Install first and remaining courses of three-tab-strip asphalt shingles stair-stepping diagonally across roof deck with [4-inch] [5-inch] [6-inch] [half-tab] [one-third-tab] [manufacturer's recommended] offset pattern at succeeding courses, maintai...
	D. Fasten asphalt shingle strips with a minimum of [four] [five] [six] <Insert number> roofing nails, but not less than the number indicated in manufacturer's written instructions for roof slope and design wind speed indicated on Drawings and for warr...
	1. Locate fasteners in accordance with manufacturer's written instructions.
	2. Where roof slope exceeds 18:12, hand seal self-sealing asphalt shingles to improve the shingles' positive bond by applying asphalt roofing cement spots between course overlaps after nailing the upper course.
	3. Where roof slope is less than 4:12, hand seal self-sealing asphalt shingles to improve the shingles' positive bond by applying asphalt roofing cement spots between course overlaps after nailing the upper course.
	4. When ambient temperature during installation is below [50 deg F] <Insert temperature>, hand seal self-sealing asphalt shingles by applying asphalt roofing cement spots between course overlaps after nailing the upper course.

	E. Woven Valleys: Extend succeeding asphalt shingle courses from both sides of valley [12 inches] <Insert dimension> beyond center of valley, weaving intersecting shingle-strip courses over each other. Use one-piece shingle strips without joints in va...
	1. Do not nail asphalt shingles within 6 inches of valley center.

	F. Closed-Cut Valleys: Extend asphalt shingle strips from one side of valley [12 inches] <Insert dimension> beyond center of valley.
	1. Use one-piece shingle strips without joints in valley.
	2. Fasten with extra nail in upper end of shingle. Install asphalt shingle courses from other side of valley and cut back to a straight line 2 inches short of valley centerline.
	3. Trim upper concealed corners of cut-back shingle strips.
	4. Do not nail asphalt shingles within 6 inches of valley center.
	5. Set trimmed, concealed-corner asphalt shingles in a 3-inch-wide bed of asphalt roofing cement.

	A. Open Valleys: Cut and fit asphalt shingles at open valleys, trimming upper concealed corners of shingle strips.
	A. [Maintain uniform width of exposed open valley] [Widen exposed portion of open valley 1/8 inch in 12 inches] from highest to lowest point.
	A. Extend shingle a minimum of 4 inches over valley metal.
	A. Set valley edge of asphalt shingles in a 3-inch-wide bed of asphalt roofing cement.
	A. Do not nail asphalt shingles to metal open-valley flashings.
	A. Ridge Vents: Install continuous ridge vents over asphalt shingles in accordance with manufacturer's written instructions. Fasten with roofing nails of sufficient length to penetrate sheathing.
	G. Hip and Ridge Shingles: Maintain same exposure of cap shingles as roofing-shingle exposure. Lap cap shingles at ridges to shed water away from direction of prevailing winds.
	1. Fasten with roofing nails of sufficient length to penetrate sheathing.
	2. Fasten ridge cap asphalt shingles to cover ridge vent without obstructing airflow.


	3.5 ROOFING INSTALLER'S WARRANTY
	A. WHEREAS <Insert name> of <Insert address>, herein called the "Roofing Installer," has performed roofing and associated work ("the work") on the following project:
	1. Owner: <Insert name of Owner>.
	2. Owner Address: <Insert address>.
	3. Building Name/Type: <Insert information>.
	4. Building Address: <Insert address>.
	5. Area of the Work: <Insert information>.
	6. Acceptance Date: <Insert date>.
	7. Warranty Period: <Insert time>.
	8. Expiration Date: <Insert date>.

	B. AND WHEREAS Roofing Installer has contracted (either directly with Owner or indirectly as a subcontractor) to warrant the work against leaks and faulty or defective materials and workmanship for designated Warranty Period,
	C. NOW THEREFORE Roofing Installer hereby warrants, subject to terms and conditions herein set forth, that, during Warranty Period, Roofing Installer will, at Roofing Installer's own cost and expense, make or cause to be made such repairs to or replac...
	D. This Warranty is made subject to the following terms and conditions:
	1. Specifically excluded from this Warranty are damages to the work and other parts of the building, and to building contents, caused by:
	a. Lightning;
	b. Peak gust wind speed exceeding <Insert wind speed> mph;
	c. Fire;
	d. Failure of roofing system substrate, including cracking, settlement, excessive deflection, deterioration, and decomposition;
	e. Faulty construction of copings, chimneys, skylights, vents, equipment supports, and other edge conditions and penetrations of the work;
	f. Vapor condensation on bottom of roofing; and
	g. Activity on roofing by others, including construction contractors, maintenance personnel, other persons, and animals, whether authorized or unauthorized by Owner.

	2. When the work has been damaged by any of foregoing causes, Warranty shall be null and void until such damage has been repaired by Roofing Installer and until cost and expense thereof have been paid by Owner or by another responsible party so design...
	3. Roofing Installer is responsible for damage to the work covered by this Warranty but is not liable for consequential damages to building or building contents resulting from leaks or faults or defects of the work.
	4. During Warranty Period, if Owner allows alteration of the work by anyone other than Roofing Installer, including cutting, patching, and maintenance in connection with penetrations, attachment of other work, and positioning of anything on roof, this...
	5. During Warranty Period, if original use of roof is changed and it becomes used for, but was not originally specified for, a use or service more severe than originally specified, this Warranty shall become null and void on date of the change, but on...
	6. Owner shall promptly notify Roofing Installer of observed, known, or suspected leaks, defects, or deterioration and shall afford reasonable opportunity for Roofing Installer to inspect the work and to examine evidence of such leaks, defects, or det...
	7. This Warranty is recognized to be the only warranty of Roofing Installer on the work and shall not operate to restrict or cut off Owner from other remedies and resources lawfully available to Owner in cases of roofing failure. Specifically, this Wa...

	E. IN WITNESS THEREOF, this instrument has been duly executed this <Insert day> day of <Insert month>, <Insert year>.
	1. Authorized Signature: <Insert signature>.
	2. Name: <Insert name>.
	3. Title: <Insert title>.




	075323 - Ethylene-Propylene-Diene-Monomer (EPDM) Roofing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Adhered ethylene-propylene-diene-terpolymer (EPDM) roofing system.
	2. Self-adhering, ethylene-propylene-diene-terpolymer (EPDM) roofing system.
	3. Mechanically fastened, ethylene-propylene-diene-terpolymer (EPDM) roofing system.
	1. Loosely laid and ballasted, ethylene-propylene-diene-terpolymer (EPDM) roofing system.
	4. Substrate board.
	5. Vapor retarder.
	6. Roof insulation.
	7. Cover board.

	A. Section includes installation of sound-absorbing insulation strips in ribs of roof deck. Sound-absorbing insulation strips are furnished under Section 053100 "Steel Decking."
	B. Related Requirements:
	1. [Section 061000 "Rough Carpentry"] [Section 061053 "Miscellaneous Rough Carpentry"] for wood nailers, curbs, and blocking[ and for wood-based, structural-use roof deck panels].
	2. Section 061600 "Sheathing" for wood-based, structural-use roof deck panels.
	3. Section 072100 "Thermal Insulation" for insulation beneath the roof deck.
	4. Section 076200 "Sheet Metal Flashing and Trim" for metal roof flashings and counterflashings.
	5. Section 077100 "Roof Specialties" for [manufactured copings] [and] [roof edge flashings].
	1. Section 077129 "Manufactured Roof Expansion Joints" for manufactured roof expansion-joint assemblies.
	6. Section 079200 "Joint Sealants" for joint sealants, joint fillers, and joint preparation.


	1.1 Section 221423 "Storm Drainage Piping Specialties" for roof drains.
	1.3 DEFINITIONS
	A. Roofing Terminology: Definitions in ASTM D1079 and glossary of NRCA's "The NRCA Roofing Manual: Membrane Roof Systems" apply to work of this Section.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Roofing Conference: Conduct conference at [Project site] <Insert location>.
	1. Meet with Owner, Architect,[ Construction Manager,] Owner's insurer if applicable, testing and inspecting agency representative, roofing Installer, roofing system manufacturer's representative, deck Installer, air barrier Installer, and installers ...
	2. Review methods and procedures related to roofing installation, including manufacturer's written instructions.
	3. Review and finalize construction schedule, and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Examine deck substrate conditions and finishes, including flatness and fastening.
	5. Review structural loading limitations of roof deck during and after roofing.
	6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that affects roofing system.
	7. Review governing regulations and requirements for insurance and certificates if applicable.
	8. Review temporary protection requirements for roofing system during and after installation.
	9. Review roof observation and repair procedures after roofing installation.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. For insulation and roof system component fasteners, include copy of [FM Approvals' RoofNav] [SPRI's Directory of Roof Assemblies] listing.

	A. Sustainable Design Submittals:
	A. <Double click to insert sustainable design text for roofing.>
	A. <Double click to insert sustainable design text for adhesives and sealants.>
	A. <Double click to insert sustainable design text for recycled content.>
	A. <Double click to insert sustainable design text for EPDs and HPDs.>
	B. Shop Drawings: Include roof plans, sections, details, and attachments to other work, including the following:
	1. Layout and thickness if insulation.
	2. Base flashings and membrane terminations.
	3. Flashing details at penetrations.
	4. Tapered insulation, thickness, and slopes.
	1. Roof plan showing orientation of steel roof deck and orientation of roof membrane and fastening spacings and patterns for mechanically fastened roofing system.
	5. Insulation fastening patterns for corner, perimeter, and field-of-roof locations.
	6. Tie-in with air barrier.

	C. Samples for Verification: For the following products:
	1. Roof membrane and flashings of color required.

	A. Aggregate surfacing material in gradation[ and color] required.
	A. Roof paver[, full sized,] in each color and texture required.
	A. Walkway pads or rolls, of color required.
	D. Wind Uplift Resistance Submittal: For roofing system, indicating compliance with wind uplift performance requirements.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer and manufacturer.
	B. Manufacturer Certificates:
	1. Performance Requirement Certificate: Signed by roof membrane manufacturer, certifying that roofing system complies with requirements specified in "Performance Requirements" Article.
	a. Submit evidence of complying with performance requirements.

	2. Special Warranty Certificate: Signed by roof membrane manufacturer, certifying that all materials supplied under this Section are acceptable for special warranty.

	C. Product Test Reports: For components of roof membrane and insulation, for tests performed by a qualified testing agency, indicating compliance with specified requirements.
	D. Evaluation Reports: For components of roofing system, from ICC-ES.
	1. Field Test Reports:
	1. Concrete internal relative humidity test reports.
	2. Fastener-pullout test results and manufacturer's revised requirements for fastener patterns.

	E. Field quality-control reports.
	F. Sample Warranties: For manufacturer's special warranties.

	1.7 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For roofing system to include in maintenance manuals.

	1.1 Certified statement from existing roof membrane manufacturer stating that existing roof warranty has not been affected by Work performed under this Section.
	1.8 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A qualified manufacturer that is [UL listed] [listed in FM Approvals' RoofNav] [listed in SPRI's Directory of Roof Assemblies] for roofing system identical to that used for this Project.
	B. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's special warranty.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with manufacturer's name, product brand name and type, date of manufacture, approval or listing agency markings, and directions for storing and mixing ...
	B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by roofing system manufacturer. Protect stored liquid material from direct sunlight.
	1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life.

	C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources. Store in a dry location. Comply with insulation manufacturer's written instructions for handling, storing, and protecti...
	D. Handle and store roofing materials, and place equipment in a manner to avoid permanent deflection of deck.

	1.10 FIELD CONDITIONS
	A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit roofing system to be installed according to manufacturer's written instructions and warranty requirements.

	1.11 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of roofing system that fail in materials or workmanship within specified warranty period.
	1. Special warranty includes roof membrane, base flashings, [roof insulation,] [fasteners,] [cover boards,] [substrate board,] [roof pavers,] and other components of roofing system.
	2. Warranty Period::  [10] [15] [20] [30] <Insert number> years from Date of Substantial Completion.

	B. Special Project Warranty: Submit roofing Installer's warranty, on warranty form at end of this Section, signed by Installer, covering the Work of this Section, including all components of roofing system such as roof membrane, base flashing, [roof i...
	1. Warranty Period::  [Two] <Insert number>Five years from Date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General Performance: Installed roofing system and base flashings shall withstand specified uplift pressures, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defec...
	1. Accelerated Weathering: Roof membrane shall withstand 2000 hours of exposure when tested according to ASTM G152, ASTM G154, or ASTM G155.
	2. Impact Resistance: Roof membrane shall resist impact damage when tested according to ASTM D3746, ASTM D4272, or the Resistance to Foot Traffic Test in FM Approvals 4470.

	B. Material Compatibility: Roofing materials shall be compatible with one another and adjacent materials under conditions of service and application required, as demonstrated by roof membrane manufacturer based on testing and field experience.
	C. Wind Uplift Resistance: Design roofing system to resist the following wind uplift pressures when tested according to FM Approvals 4474, UL 580, or UL 1897:
	1. Zone 1 (Roof Area Field): <Insert lbf/sq. ft. >.+17.2 lbf/sq.ft. / -31.3 lbf/sq.ft..
	2. Zone 2 (Roof Area Perimeter): <Insert lbf/sq. ft. >.+17.2 lbf/sq.ft. / -47.4 lbf/sq.ft..
	1. Location: From roof edge to <Insert dimension> inside roof edge.
	3. Zone 3 (Roof Area Corners): <Insert lbf/sq. ft. >.+17.2 lbf/sq.ft. / -67.6 lbf/sq.ft..

	D. SPRI's Directory of Roof Assemblies Listing: Roof membrane, base flashings, and component materials shall comply with requirements in FM Approvals 4450 or FM Approvals 4470 as part of a roofing system, and shall be listed in SPRI's Directory of Roo...
	1. Wind Uplift Load Capacity::  [60 psf] [75 psf] [90 psf] [105 psf] [120 psf] <Insert capacity>.

	E. Exterior Fire-Test Exposure: ASTM E108 or UL 790, [Class A] [Class B] [Class C]; for application and roof slopes indicated; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	F. Fire-Resistance Ratings: Comply with fire-resistance-rated assembly designs indicated. Identify products with appropriate markings of applicable testing agency.

	2.2 ETHYLENE-PROPYLENE-DIENE-TERPOLYMER (EPDM) ROOFING
	A. EPDM Sheet: ASTM D4637/D4637M, [Type I, nonreinforced,] [Type II, scrim or fabric internally reinforced,] [self-adhering] EPDM sheet[ with factory-applied seam tape].
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Carlisle SynTec Incorporated.
	b. Johns Manville; a Berkshire Hathaway company.
	c. Versico Roofing Systems.
	d. Or Approved Equal.

	2. Thickness::  [45 mils] [60 mils] [75 mils] [90 mils] <Insert value>, nominal.
	3. Exposed Face Color: [Black] [White on black] <Insert color>.
	4. Source Limitations: Obtain components for roofing system from [roof membrane manufacturer] [or] [manufacturers approved by roof membrane manufacturer].


	1.1 Source Limitations: Obtain components for roofing system from [roof membrane manufacturer] [or] [manufacturers approved by roof membrane manufacturer].
	2.3 AUXILIARY ROOFING MATERIALS
	A. General: Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with other roofing components.
	1. Adhesive and Sealants: Comply with VOC limits of authorities having jurisdiction.

	A. <Double click to insert sustainable design text for VOC content of adhesives and sealants.>
	A. <Double click to insert sustainable design text for low-emitting adhesives and sealants.>
	B. Sheet Flashing: 60-mil-thick EPDM, partially cured or cured, according to application.
	C. Protection Sheet: Epichlorohydrin or neoprene nonreinforced flexible sheet, 55 to 60 mils thick, recommended by EPDM manufacturer for resistance to hydrocarbons, non-aromatic solvents, grease, and oil.
	A. Slip Sheet: ASTM D2178/D2178M, Type IV; glass fiber; asphalt-impregnated felt.
	D. Slip Sheet: Manufacturer's standard, of thickness required for application.
	A. Vented Base Sheet: ASTM D4897/D4897M, Type II; nonperforated, asphalt-impregnated fiberglass reinforced, with mineral granular patterned surfacing on bottom surface.
	E. Prefabricated Pipe Flashings: As recommended by roof membrane manufacturer.
	F. Bonding Adhesive: Manufacturer's standard[, water based].
	G. Seaming Material::  [Single-component, butyl splicing adhesive and splice cleaner] [Manufacturer's standard, synthetic-rubber polymer primer and 3-inch-wide minimum, butyl splice tape with release film] [Factory-applied seam tape, width as recommen...
	H. Lap Sealant: Manufacturer's standard, single-component sealant[, colored to match membrane roofing].
	I. Water Cutoff Mastic: Manufacturer's standard butyl mastic sealant.
	J. Metal Termination Bars: Manufacturer's standard, predrilled stainless steel or aluminum bars, approximately 1 by 1/8 inch thick; with anchors.
	K. Metal Battens: Manufacturer's standard, aluminum-zinc-alloy-coated or zinc-coated steel sheet, approximately 1 inch wide by 0.05 inch thick, prepunched.
	A. Ballast Retaining Bar: Perimeter securement system consisting of a slotted extruded-aluminum retention bar with an integrated compression fastening strip.
	A. Fasteners: 1-1/2-inch stainless steel fasteners with neoprene washers.
	L. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Approvals 4470, designed for fastening components to substrate, and acceptable to roofing system manufacturer.
	M. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings, molded pipe boot flashings, preformed inside and outside corner sheet flashings, reinforced EPDM securement strips, T-joint covers, in-seam sealants, term...
	1. Provide white flashing accessories for white EPDM membrane roofing.


	1.1 Color: [White] [Gray] [Tan] [As selected by Architect from manufacturer's full range] <Insert color>.
	2.4 SUBSTRATE BOARDS
	A. Substrate Board: ASTM C1396/C1396M, Type X gypsum board.
	A. Thickness: 5/8 inch.
	A. Substrate Board: ASTM C1177/C1177M, glass-mat, water-resistant gypsum board or ASTM C1278/C1278M, fiber-reinforced gypsum board.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Certainteed; SAINT-GOBAIN.
	b. USG Corporation.
	c. Johns Manville; a Berkshire Hathaway company.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Thickness::  [1/4 inch] [1/2 inch] [Type X, 5/8 inch].
	3. Surface Finish: [Factory primed] [Unprimed].

	A. Substrate Board: ASTM C728, perlite board; seal coated.
	A. Thickness: [3/4 inch] [1 inch].
	B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Approvals 4470, designed for fastening substrate panel to roof deck.

	1.1 Glass-Fiber Felts: ASTM D2178/D2178M, Type IV, asphalt impregnated.
	2.5 ROOF INSULATION
	A. General: Preformed roof insulation boards manufactured[ or approved] by EPDM roof membrane manufacturer[, approved for use in FM Approvals' RoofNav-listed roof assemblies] [, approved for use in SPRI's Directory of Roof Assemblies listed roof assem...
	B. Polyisocyanurate Board Insulation: ASTM C1289, [Type II, Class 1, Grade 2] [Type II, Class 2, Grade 2], felt or glass-fiber mat facer on both major surfaces.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Carlisle SynTec Incorporated.
	b. Johns Manville; a Berkshire Hathaway company.
	c. Rmax, Inc.
	d. Or Approved Equal.

	2. Compressive Strength::  [20 psi] [25 psi].
	3. Size::  [48 by 48 inches] [48 by 96 inches].
	4. Thickness:
	a. Base Layer::  [1-1/2 inches] <Insert thickness>2 inches.


	C. Tapered Insulation: Provide factory-tapered insulation boards.
	1. Material: [Match roof insulation] <Insert material>.
	2. Minimum Thickness: 1/4 inch.
	3. Slope:
	a. Roof Field: [1/4 inch per foot] <Insert slope> unless otherwise indicated on Drawings.
	b. Saddles and Crickets: [1/2 inch per foot] <Insert slope> unless otherwise indicated on Drawings.



	2.6 INSULATION ACCESSORIES
	A. General: Roof insulation accessories recommended by insulation manufacturer for intended use and compatibility with other roofing system components.
	B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Approvals 4470, designed for fastening roof insulation[ and cover boards] to substrate, and acceptable to roofing system manu...
	C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof insulation to substrate or to another insulation layer as follows:
	1. Modified asphaltic, asbestos-free, cold-applied adhesive.
	1. Bead-applied, low-rise, one-component or multicomponent urethane adhesive.

	D. Cover Board: ASTM C208, Type II, Grade 2, cellulosic-fiber insulation board, 1/2 inch thick.
	A. Cover Board: DOC PS 2, Exposure 1, oriented strand board, 7/16 inch thick.
	E. Cover Board: ASTM C1177/C1177M, glass-mat, water-resistant gypsum substrate, or ASTM C1278/C1278M, fiber-reinforced gypsum board.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Georgia-Pacific Gypsum LLC.
	b. USG Corporation.
	c. Johns Manville; a Berkshire Hathaway company.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Thickness: [1/4 inch] [1/2 inch] [5/8 inch]..
	3. Surface Finish: [Factory primed] [Unprimed].

	F. Protection Mat: Woven or nonwoven polypropylene, polyolefin, or polyester fabric; water permeable and resistant to UV degradation; type and weight as recommended by roofing system manufacturer for application.


	PART 1 -  Colors and Textures: [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other conditions affecting performance of the Work.
	1. Verify that roof openings and penetrations are in place, curbs are set and braced, and roof-drain bodies are securely clamped in place.
	2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at penetrations and terminations and that nailers match thicknesses of insulation.

	A. Verify any damaged sections of cementitious wood-fiber decks have been repaired or replaced.
	A. Verify adjacent cementitious wood-fiber panels are vertically aligned to within 1/8 inch at top surface.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing system installation according to roofing system manufacturer's written instructions. Remove sharp projections.
	B. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking place or when rain is forecast.
	C. Perform fastener-pullout tests according to roof system manufacturer's written instructions.
	1. Submit test result within 24 hours of performing tests.
	a. Include manufacturer's requirements for any revision to previously submitted fastener patterns required to achieve specified wind uplift requirements.



	1.1 Install sound-absorbing insulation strips according to acoustical roof deck manufacturer's written instructions.
	3.3 INSTALLATION OF ROOFING, GENERAL
	A. Install roofing system according to roofing system manufacturer's written instructions, [FM Approvals' RoofNav] [SPRI's Directory of Roof Assemblies] assembly requirements, and FM Global Property Loss Prevention Data Sheet 1-29.
	B. Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing system at end of workday or when rain is forecast. Remove and discard temporary seals before beginning work on adjoini...
	C. Install roof membrane and auxiliary materials to tie in to existing roofing to maintain weathertightness of transition[ and to not void warranty for existing roofing system].

	1.1 Coordinate installation and transition of roofing system component serving as an air barrier with air barrier specified under [Section 072713 "Modified Bituminous Sheet Air Barriers."] [Section 072715 "Nonbituminous Self-Adhering Sheet Air Barrier...
	3.4 INSTALLATION OF SUBSTRATE BOARD
	A. Install substrate board with long joints in continuous straight lines, with end joints staggered not less than 24 inches in adjacent rows.
	1. At steel roof decks, install substrate board at right angle to flutes of deck.
	1. Locate end joints over crests of steel roof deck.
	1. Tightly butt substrate boards together.
	2. Cut substrate board to fit tight around penetrations and projections, and to fit tight to intersecting sloping roof decks.
	3. Loosely lay substrate board over roof deck.


	1.1 Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air movement into roofing system.
	3.5 INSTALLATION OF INSULATION
	A. Coordinate installing roofing system components so insulation is not exposed to precipitation or left exposed at end of workday.
	B. Comply with roofing system and insulation manufacturer's written instructions for installing roof insulation.
	a. Where installing composite and noncomposite insulation in two or more layers, install noncomposite board insulation for bottom layer and intermediate layers, if applicable, and install composite board insulation for top layer.
	a. Trim insulation neatly to fit around penetrations and projections, and to fit tight to intersecting sloping roof decks.
	a. Make joints between adjacent insulation boards not more than 1/4 inch in width.
	a. At internal roof drains, slope insulation to create a square drain sump with each side equal to the diameter of the drain bowl plus 24 inches.
	a. Trim insulation so that water flow is unrestricted.
	a. Fill gaps exceeding 1/4 inch with insulation.
	a. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.

	A. Set each layer of insulation in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place.
	A. Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.
	C. Installation Over [Wood] [Wood Panel] Decking:
	1. Mechanically fasten slip sheet to roof deck using mechanical fasteners specifically designed and sized for fastening slip sheet to [wood] [wood panel] decks.
	a. Fasten slip sheet according to requirements in SPRI's Directory of Roof Assemblies for specified Wind Uplift Load Capacity.
	b. Fasten slip sheet to resist specified uplift pressure at corners, perimeter, and field of roof.

	2. Install base layer of insulation with [joints staggered not less than 24 inches in adjacent rows] [end joints staggered not less than 12 inches in adjacent rows].
	a. Where installing composite and noncomposite insulation in two or more layers, install noncomposite board insulation for bottom layer and intermediate layers, if applicable, and install composite board insulation for top layer.
	b. Trim insulation neatly to fit around penetrations and projections, and to fit tight to intersecting sloping roof decks.
	c. Make joints between adjacent insulation boards not more than 1/4 inch in width.
	d. At internal roof drains, slope insulation to create a square drain sump with each side equal to the diameter of the drain bowl plus 24 inches.
	1) Trim insulation so that water flow is unrestricted.

	e. Fill gaps exceeding 1/4 inch with insulation.
	f. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.
	g. Mechanically attach base layer of insulation[ and substrate board] using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to [wood] [wood panel] decks.
	1) Fasten insulation according to requirements in SPRI's Directory of Roof Assemblies for specified Wind Uplift Load Capacity.
	2) Fasten insulation to resist specified uplift pressure at corners, perimeter, and field of roof.


	3. Install upper layers of insulation[ and tapered insulation] with joints of each layer offset not less than 12 inches from previous layer of insulation.
	a. Install with long joints continuous and with end joints staggered not less than 12 inches in adjacent rows.
	b. Trim insulation neatly to fit around penetrations and projections, and to fit tight to intersecting sloping roof decks.
	c. Make joints between adjacent insulation boards not more than 1/4 inch in width.
	d. At internal roof drains, slope insulation to create a square drain sump with each side equal to the diameter of the drain bowl plus 24 inches.
	1) Trim insulation so that water flow is unrestricted.

	e. Fill gaps exceeding 1/4 inch with insulation.
	f. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.
	g. Adhere each layer of insulation to substrate using adhesive according SPRI's Directory of Roof Assemblies listed roof assembly requirements for specified Wind Uplift Load Capacity and FM Global Property Loss Prevention Data Sheet 1-29, as follows:
	1) Set each layer of insulation in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place.




	3.6 INSTALLATION OF COVER BOARDS
	A. Install cover boards over insulation with long joints in continuous straight lines with end joints staggered between rows. Offset joints of insulation below a minimum of 6 inches in each direction.
	1. Trim cover board neatly to fit around penetrations and projections, and to fit tight to intersecting sloping roof decks.
	2. At internal roof drains, conform to slope of drain sump.
	a. Trim cover board so that water flow is unrestricted.

	3. Cut and fit cover board tight to nailers, projections, and penetrations.
	4. Adhere cover board to substrate using adhesive according to [FM Approvals' RoofNav listed roof assembly requirements for specified Windstorm Resistance Classification] [SPRI's Directory of Roof Assemblies listed roof assembly requirements for speci...
	a. Set cover board in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place.


	B. Install slip sheet over cover board and immediately beneath roofing.

	1.1 Adhere protection sheet over roof membrane at locations indicated.
	3.7 INSTALLATION OF SELF-ADHERING ROOF MEMBRANE
	A. Adhere roof membrane over area to receive roofing according to roofing system manufacturer's written instructions.
	B. Unroll roof membrane and allow to relax before installing.
	C. Start installation of roofing in presence of roofing system manufacturer's technical personnel[ and Owner's testing and inspection agency].
	D. Accurately align roof membrane, and maintain uniform side and end laps of minimum dimensions required by manufacturer. Stagger end laps.
	E. Fold roof membrane to expose half of sheet width's bottom surface.
	1. Remove release liner on exposed half of sheet.
	2. Roll roof membrane over substrate while avoiding wrinkles.

	F. Fold remaining half of roof membrane to expose bottom surface.
	1. Remove release liner on exposed half of sheet.
	2. Roll roof membrane over substrate while avoiding wrinkles.

	G. In addition to adhering, mechanically fasten roof membrane securely at terminations, penetrations, and perimeter of roofing.
	H. Apply roof membrane with side laps shingled with slope of roof deck where possible.
	I. Factory-Applied Seam Tape Installation: Clean and prime surface to receive tape.
	1. Firmly roll side and end laps of overlapping roof membrane to ensure a watertight seam installation.
	2. Apply lap sealant and seal exposed edges of roofing terminations.

	J. Repair tears, voids, and lapped seams in roof membrane that do not comply with requirements.
	K. Spread sealant or mastic bed over deck-drain flange at roof drains, and securely seal roof membrane in place with clamping ring.

	1.1 Install Size 4 aggregate ballast elsewhere on roof membrane at a minimum rate of 10 lb/sq. ft..
	1.1 Install Size 2 aggregate ballast elsewhere on roof membrane at a minimum rate of 13 lb/sq. ft..
	3.8 INSTALLATION OF BASE FLASHING
	A. Install sheet flashings and preformed flashing accessories, and adhere to substrates according to roofing system manufacturer's written instructions.
	B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and allow to partially dry. Do not apply to seam area of flashing.
	C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet flashing.
	D. Clean splice areas, apply splicing cement, and firmly roll side and end laps of overlapping sheets to ensure a watertight seam installation. Apply lap sealant and seal exposed edges of sheet flashing terminations.
	E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars.

	1.1 Perimeter of each rooftop unit.
	1.1 Between each rooftop unit location, creating a continuous path connecting rooftop unit locations.
	1.1 Between each roof hatch and each rooftop unit location or path connecting rooftop unit locations.
	1.1 Top and bottom of each roof access ladder.
	1.1 Between each roof access ladder and each rooftop unit location or path connecting rooftop unit locations.
	1.1 Locations indicated on Drawings.
	1.1 As required by roof membrane manufacturer's warranty requirements.
	1.1 Provide 3 inches of space between adjacent roof pavers.
	3.9 FIELD QUALITY CONTROL
	A. Testing Agency::  [Owner will engage] [Engage] a qualified testing agency to inspect substrate conditions, surface preparation, roof membrane application, sheet flashings, protection, and drainage components, and to furnish reports to Architect.
	B. [Owner will engage a qualified testing agency to perform] [Perform] the following tests:
	1. Flood Testing: Flood test each roofing area for leaks, according to recommendations in ASTM D5957, after completing roofing and flashing. Install temporary containment assemblies, plug or dam drains, and flood with potable water.
	a. Perform tests before overlying construction is placed.
	b. Flood to an average depth of [2-1/2 inches] <Insert depth> with a minimum depth of [1 inch] <Insert depth> and not exceeding a depth of [4 inches] <Insert depth>. Maintain 2 inches of clearance from top of base flashing.
	c. Flood each area for [24] [48] [72] hours.
	d. After flood testing, repair leaks, repeat flood tests, and make further repairs until roofing and flashing installations are watertight.
	1) Cost of retesting is Contractor's responsibility.

	e. Testing agency shall prepare survey report indicating locations initial leaks, if any, and final survey report.

	1. High-Voltage Spark Testing: Testing agency shall survey entire [roof area,] [flashings,] [and] [parapet walls] to locate discontinuity in the roof membrane using an electrically charged metal "broom head."
	1. Perform tests before overlying construction is placed.
	1. After testing, repair areas of discontinuities, repeat tests, and make further repairs until roofing and flashing installations are contiguous.
	1. Cost of retesting is Contractor's responsibility.
	2. Testing agency shall prepare survey report indicating locations of initial discontinuities, if any.

	C. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to inspect roofing installation on completion, in presence of Architect, and to prepare inspection report.
	D. Repair or remove and replace components of roofing system where inspections indicate that they do not comply with specified requirements.
	E. Additional testing and inspecting, at Contractor's expense, will be performed to determine if replaced or additional work complies with specified requirements.

	3.10 PROTECTING AND CLEANING
	A. Protect roofing system from damage and wear during remainder of construction period. When remaining construction does not affect or endanger roofing system, inspect roofing system for deterioration and damage, describing its nature and extent in a ...
	B. Correct deficiencies in or remove roofing system that does not comply with requirements, repair substrates, and repair or reinstall roofing system to a condition free of damage and deterioration at time of Substantial Completion and according to wa...
	C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.

	3.11 ROOFING INSTALLER'S WARRANTY
	A. WHEREAS _______________________________ of ___________________________, herein called the "Roofing Installer," has performed roofing and associated work ("work") on the following project:
	1. Owner: <Insert name of Owner>.
	2. Address: <Insert address>.
	3. Building Name/Type: <Insert information>.
	4. Address: <Insert address>.
	5. Area of Work: <Insert information>.
	6. Acceptance Date: _________________.
	7. Warranty Period: <Insert time>.
	8. Expiration Date: __________________.

	B. AND WHEREAS Roofing Installer has contracted (either directly with Owner or indirectly as a subcontractor) to warrant said work against leaks and faulty or defective materials and workmanship for designated Warranty Period,
	C. NOW THEREFORE Roofing Installer hereby warrants, subject to terms and conditions herein set forth, that during Warranty Period Roofing Installer will, at Roofing Installer's own cost and expense, make or cause to be made such repairs to or replacem...
	D. This Warranty is made subject to the following terms and conditions:
	1. Specifically excluded from this Warranty are damages to work and other parts of the building, and to building contents, caused by:
	a. lightning;
	b. peak gust wind speed exceeding <Insert mph>;
	c. fire;
	d. failure of roofing system substrate, including cracking, settlement, excessive deflection, deterioration, and decomposition;
	e. faulty construction of parapet walls, copings, chimneys, skylights, vents, equipment supports, and other edge conditions and penetrations of the work;
	f. vapor condensation on bottom of roofing; and
	g. activity on roofing by others, including construction contractors, maintenance personnel, other persons, and animals, whether authorized or unauthorized by Owner.

	2. When work has been damaged by any of foregoing causes, Warranty shall be null and void until such damage has been repaired by Roofing Installer and until cost and expense thereof have been paid by Owner or by another responsible party so designated.
	3. Roofing Installer is responsible for damage to work covered by this Warranty but is not liable for consequential damages to building or building contents resulting from leaks or faults or defects of work.
	4. During Warranty Period, if Owner allows alteration of work by anyone other than Roofing Installer, including cutting, patching, and maintenance in connection with penetrations, attachment of other work, and positioning of anything on roof, this War...
	5. During Warranty Period, if original use of roof is changed and it becomes used for, but was not originally specified for, a promenade, work deck, spray-cooled surface, flooded basin, or other use or service more severe than originally specified, th...
	6. Owner shall promptly notify Roofing Installer of observed, known, or suspected leaks, defects, or deterioration and shall afford reasonable opportunity for Roofing Installer to inspect work and to examine evidence of such leaks, defects, or deterio...
	7. This Warranty is recognized to be the only warranty of Roofing Installer on said work and shall not operate to restrict or cut off Owner from other remedies and resources lawfully available to Owner in cases of roofing failure. Specifically, this W...

	E. IN WITNESS THEREOF, this instrument has been duly executed this ___________ day of ___________________, ________________.
	1. Authorized Signature: _______________________________________.
	2. Name: ______________________________________.
	3. Title: _______________________________________.




	076200 - Sheet Metal Flashing and Trim
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Manufactured reglets[ with counterflashing].
	2. Formed roof-drainage sheet metal fabrications.
	3. Formed low-slope roof sheet metal fabrications.
	4. Formed steep-slope roof sheet metal fabrications.
	5. Formed wall sheet metal fabrications.
	6. Formed equipment support flashing.
	7. Formed overhead-piping safety pans.

	B. Related Requirements:
	1. [Section 061000 "Rough Carpentry"] [Section 061053 "Miscellaneous Rough Carpentry"] for wood nailers, curbs, and blocking.
	1. Section <Insert Section number> "<Insert Section title>" for [materials and ]installation of manufactured sheet metal through-wall flashing and trim integral with masonry.
	2. Section <Insert Section number>073113 "<Insert Section title>"“Asphalt Shingles” for [materials and ]installation of sheet metal flashing and trim integral with roofing.
	3. Section <Insert Section number>075323 “Ethylene-Propylene-Diene-Monomer (EPDM) Roofing"<Insert Section title>" for sheet metal flashing and trim integral with metal wall panelsmembrane roofing.
	4. Section 077100 "Roof Specialties" for manufactured copings, roof-edge specialties, roof-edge drainage systems, reglets, and counterflashings.
	5. Section 077200 "Roof Accessories" for set-on-type curbs, equipment supports, roof hatches, vents, and other manufactured roof accessory units.
	6. Section 092400 “Cement Plastering” for materials and installation of sheet metal flashing and trim integral to stucco.


	1.1 Section 079513.13 "Interior Expansion Joint Cover Assemblies" for manufactured expansion-joint cover assemblies for interior floors, walls, and ceilings.
	1.1 Section 079513.16 "Exterior Expansion Joint Cover Assemblies" for manufactured expansion-joint cover assemblies for exterior building walls, soffits, and parapets.
	1.1 Section 079513.19 "Parking Deck Expansion Joint Cover Assemblies" for manufactured expansion-joint cover assemblies subject to vehicular traffic.
	1.3 COORDINATION
	A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of penetrations to be flashed, and joints and seams in adjacent materials.
	B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall materials, joints, and seams to provide leakproof, secure, and noncorrosive installation.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at [Project site] <Insert location>.
	1. Review construction schedule. Verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	2. Review special roof details, roof drainage, roof-penetration flashing, equipment curbs, and condition of other construction that affect sheet metal flashing and trim.
	3. Review requirements for insurance and certificates if applicable.
	4. Review sheet metal flashing observation and repair procedures after flashing installation.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each of the following
	1. Underlayment materials.
	2. Elastomeric sealant.
	3. Butyl sealant.
	4. Epoxy seam sealer.

	A. Sustainable Design Submittals:
	A. <Double click to insert sustainable design text for recycled content.>
	B. Shop Drawings: For sheet metal flashing and trim.
	1. Include plans, elevations, sections, and attachment details.
	2. Detail fabrication and installation layouts, expansion-joint locations, and keyed details. Distinguish between shop- and field-assembled Work.
	3. Include identification of material, thickness, weight, and finish for each item and location in Project.
	4. Include details for forming, including profiles, shapes, seams, and dimensions.
	5. Include details for joining, supporting, and securing, including layout and spacing of fasteners, cleats, clips, and other attachments. Include pattern of seams.
	6. Include details of termination points and assemblies.
	7. Include details of expansion joints and expansion-joint covers, including showing direction of expansion and contraction from fixed points.
	8. Include details of roof-penetration flashing.
	9. Include details of edge conditions, including eaves, ridges, valleys, rakes, crickets, flashings, and counterflashings.
	10. Include details of special conditions.
	11. Include details of connections to adjoining work.
	12. Detail formed flashing and trim at scale of not less than [1-1/2 inches per 12 inches] [3 inches per 12 inches] <Insert scale>.

	C. Samples: For each exposed product and for each color and texture specified, 12 inches long by actual width.
	D. Samples for Initial Selection: For each type of sheet metal and accessory indicated with factory-applied finishes.
	E. Samples for Verification: For each type of exposed finish.
	1. Sheet Metal Flashing: 12 inches long by actual width of unit, including finished seam and in required profile. Include fasteners, cleats, clips, closures, and other attachments.
	2. Trim, Metal Closures, Expansion Joints, Joint Intersections, and Miscellaneous Fabrications: 12 inches long and in required profile. Include fasteners and other exposed accessories.
	3. Unit-Type Accessories and Miscellaneous Materials: Full-size Sample.
	4. Anodized Aluminum Samples: Samples to show full range to be expected for each color required.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For fabricator.
	B. Product Certificates: For each type of coping and roof edge flashing that is [ANSI/SPRI/FM 4435/ES-1 tested] [and] [FM Approvals approved].
	C. Product Test Reports: For each product, for tests performed by a qualified testing agency.
	D. Evaluation Reports: For copings and roof edge flashing, from [an agency acceptable to authority having jurisdiction] [ICC-ES] <Insert evaluation agency> showing compliance with ANSI/SPRI/FM 4435/ES-1.
	E. Sample Warranty: For special warranty.

	1.7 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For sheet metal flashing and trim, and its accessories, to include in maintenance manuals.
	B. Special warranty.

	1.8 QUALITY ASSURANCE
	A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal flashing and trim similar to that required for this Project and whose products have a record of successful in-service performance.
	1. For copings and roof edge flashings that are ANSI/SPRI/FM 4435/ES-1 tested [and] [FM Approvals approved], shop shall be listed as able to fabricate required details as tested and approved.

	B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for fabrication and installation.
	1. Build mockup of typical roof [edge] [eave], including [built-in gutter] [fascia] [fascia trim] [apron flashing] <Insert item>, approximately [10 feet] <Insert dimension> long, including supporting construction cleats, seams, attachments, [underlaym...
	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Owner specifically approves such deviations in writing.
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Do not store sheet metal flashing and trim materials in contact with other materials that might cause staining, denting, or other surface damage.
	1. Store sheet metal flashing and trim materials away from uncured concrete and masonry.
	2. Protect stored sheet metal flashing and trim from contact with water.

	B. Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight and high humidity, except to extent necessary for period of sheet metal flashing and trim installation.

	1.10 WARRANTY
	A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal flashing and trim that shows evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:
	a. Color fading more than 5 Delta E units when tested in accordance with ASTM D2244.
	b. Chalking in excess of a No. 8 rating when tested in accordance with ASTM D4214.
	c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

	2. Finish Warranty Period: [20] [10] <Insert number> years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Sheet metal flashing and trim assemblies, including cleats, anchors, and fasteners, shall withstand wind loads, structural movement, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, inst...
	B. Sheet Metal Standard for Flashing and Trim: Comply with [NRCA's "The NRCA Roofing Manual: Architectural Metal Flashing, Condensation and Air Leakage Control, and Reroofing"] [and] [SMACNA's "Architectural Sheet Metal Manual"] requirements for dimen...
	C. SPRI Wind Design Standard: Manufacture and install [copings] and [roof edge flashings] tested in accordance with ANSI/SPRI/FM 4435/ES-1 and capable of resisting the following design pressure:
	1. Design Pressure: [As indicated on Drawings] <Insert design pressure>.

	D. FM Approvals Listing: Manufacture and install [copings] and [roof edge flashings] that are listed in FM Approvals' "RoofNav" and approved for windstorm classification, [Class 1-60] [Class 1-75] [Class 1-90] [Class 1-105] [Class 1-120] <Insert class...
	E. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes to prevent buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects. Base ...
	1. Temperature Change: [120 deg F, ambient; 180 deg F, material surfaces] <Insert temperature change>.


	2.2 SHEET METALS
	A. Protect mechanical and other finishes on exposed surfaces from damage by applying strippable, temporary protective film before shipping.
	B. Aluminum Sheet: ASTM B209, alloy as standard with manufacturer for finish required, with temper as required to suit forming operations and performance required; with [smooth, flat] [embossed] surface.
	1. Exposed Coil-Coated Finish:
	a. Two-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resi...

	2. Color::  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.

	C. Stainless Steel Sheet: ASTM A240/A240M, [Type 304] [Type 316], dead soft, fully annealed; with [smooth, flat] [embossed] surface.
	1. <Double click to insert sustainable design text for recycled content.>
	1. Finish::  [ASTM A480/A480M, No. 2D (dull, cold rolled)] [ASTM A480/A480M, No. 2B (bright, cold rolled)] [ASTM A480/A480M, No. 3 (coarse, polished directional satin)] [ASTM A480/A480M, No. 4 (polished directional satin)] <Insert finish>.
	a. Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish.
	b. Polished Finishes: Grind and polish surfaces to produce uniform finish, free of cross scratches.
	1) Run grain of directional finishes with long dimension of each piece.
	2) When polishing is completed, passivate and rinse surfaces. Remove embedded foreign matter and leave surfaces chemically clean.



	A. Zinc-Tin Alloy-Coated Copper Sheet: ASTM B370, cold-rolled copper sheet, H00 temper; coated on both sides with zinc-tin alloy (50 percent zinc, 50 percent tin).
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Source Limitations: Obtain sheet from single source from single manufacturer.
	A. <Double click to insert sustainable design text for recycled content.>
	D. Metallic-Coated Steel Sheet: Provide [zinc-coated (galvanized) steel sheet in accordance with ASTM A653/A653M, G90 coating designation] [or] [aluminum-zinc alloy-coated steel sheet in accordance with ASTM A792/A792M, Class AZ50 coating designation,...
	1. Surface: [Smooth, flat] [Embossed] [and mill phosphatized for field painting] [and with manufacturer's standard clear acrylic coating on both sides].
	2. Exposed Coil-Coated Finish:
	a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin...

	3. Color::  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.
	4. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or polyester backer finish, consisting of prime coat and wash coat with minimum total dry film thickness of 0.5 mil.


	1.1 Brushed Satin (Lacquered): M32-06x (Mechanical Finish: directionally textured, medium satin; with clear organic coating); coating of "Incralac," [waterborne,] [solvent-borne,] methyl methacrylate copolymer lacquer with UV inhibitor, applied by air...
	1.1 Mirror Polished (Lacquered): M22-06x (Mechanical Finish: buffed, specular; with clear organic coating); coating of "Incralac," [waterborne,] [solvent-borne,] air-drying, methyl methacrylate copolymer lacquer with UV inhibitor, applied by air spray...
	1.1 Lead Sheet: ASTM B749 lead sheet.
	2.3 UNDERLAYMENT MATERIALS
	A. Felt: ASTM D226/D226M, Type II (No. 30), asphalt-saturated organic felt; nonperforated.
	B. Self-Adhering, High-Temperature Sheet Underlayment: Minimum 30 mils thick, consisting of a slip-resistant polyethylene- or polypropylene-film top surface laminated to a layer of butyl- or SBS-modified asphalt adhesive, with release-paper backing; s...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Carlisle WIP Products; a brand of Carlisle Construction Materials.
	b. Henry Company.
	c. Owens Corning.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain underlayment from single source from single manufacturer.
	3. Low-Temperature Flexibility: ASTM D1970/D1970M; passes after testing at minus 20 deg F or lower.

	C. Slip Sheet: Rosin-sized building paper, 3 lb/100 sq. ft. minimum.

	2.4 MISCELLANEOUS MATERIALS
	A. Provide materials and types of fasteners[, solder], protective coatings, sealants, and other miscellaneous items as required for complete sheet metal flashing and trim installation and as recommended by manufacturer of primary sheet metal[ or manuf...
	B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads and recommended by manufacturer of primary sheet metal[ or manufactured item].
	1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head.
	a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or factory-applied coating. Provide metal-backed EPDM or PVC sealing washers under heads of exposed fasteners bearing on weather side of metal.
	b. Blind Fasteners: High-strength aluminum or stainless steel rivets suitable for metal being fastened.
	c. Spikes and Ferrules: Same material as gutter; with spike with ferrule matching internal gutter width.

	1. Fasteners for [Copper] [Zinc-Tin Alloy-Coated Copper] [Copper-Clad Stainless Steel] Sheet: Copper, hardware bronze or passivated Series 300 stainless steel.
	2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel.
	3. Fasteners for Stainless Steel Sheet: Series 300 stainless steel.
	4. Fasteners for [Zinc-Coated (Galvanized)] or [Aluminum-Zinc Alloy-Coated] Steel Sheet: Series 300 stainless steel or hot-dip galvanized steel in accordance with ASTM A153/A153M or ASTM F2329.

	A. Fasteners for Zinc Sheet: Series 300 stainless steel or hot-dip galvanized steel in accordance with ASTM A153/A153M or ASTM F2329.
	C. Solder:
	1. For [Copper] [Copper-Clad Stainless Steel]: ASTM B32, [Grade Sn50, 50 percent tin and 50 percent lead] [with maximum lead content of 0.2 percent].
	1. For Stainless Steel: ASTM B32, [Grade Sn60] [Grade Sn96], with acid flux of type recommended by stainless steel sheet manufacturer.
	2. For Zinc-Tin Alloy-Coated Copper: ASTM B32, 100 percent tin, with maximum lead content of 0.2 percent, as recommended by sheet metal manufacturer.
	3. For Zinc-Coated (Galvanized) Steel: ASTM B32, [Grade Sn50, 50 percent tin and 50 percent lead or Grade Sn60, 60 percent tin and 40 percent lead] [with maximum lead content of 0.2 percent].

	A. For Zinc: ASTM B32, [40 percent tin and 60 percent lead with low antimony,] [with maximum lead content of 0.2 percent,] as recommended by zinc manufacturer.
	D. Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch wide and 1/8 inch thick.
	E. Elastomeric Sealant: ASTM C920, elastomeric [polyurethane] [polysulfide] [silicone] polymer sealant; of type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim and remain watertight.
	F. Epoxy Seam Sealer: Two-part, noncorrosive, aluminum seam-cementing compound, recommended by aluminum manufacturer for exterior nonmoving joints, including riveted joints.
	G. Bituminous Coating: Cold-applied asphalt emulsion in accordance with ASTM D1187/D1187M.
	H. Asphalt Roofing Cement: ASTM D4586, asbestos free, of consistency required for application.
	I. Reglets: Units of type, material, and profile required, formed to provide secure interlocking of separate reglet and counterflashing pieces, and compatible with flashing indicated [with factory-mitered and -welded corners and junctions] [and] [with...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Fry Reglet Corporation.
	b. Hohmann & Barnard, Inc.
	c. OMG, Inc.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Source Limitations: Obtain reglets from single source from single manufacturer.
	3. Material: [Stainless steel, 0.0188 inch thick] [Copper, 16 oz./sq. ft.] [Aluminum, 0.024 inch thick] [Galvanized steel, 0.022 inch thick].
	4. Surface-Mounted Type: Provide with slotted holes for fastening to substrate, with neoprene or other suitable weatherproofing washers, and with channel for sealant at top edge.
	5. Stucco Type: Provide with upturned fastening flange and extension leg of length to match thickness of applied finish materials.
	1. Concrete Type: Provide temporary closure tape to keep reglet free of concrete materials, special fasteners for attaching reglet to concrete forms, and guides to ensure alignment of reglet section ends.
	6. Masonry Type: Provide with offset top flange for embedment in masonry mortar joint.
	7. Accessories:
	a. Flexible-Flashing Retainer: Provide resilient plastic or rubber accessory to secure flexible flashing in reglet where clearance does not permit use of standard metal counterflashing or where Drawings show reglet without metal counterflashing.
	b. Counterflashing Wind-Restraint Clips: Provide clips to be installed before counterflashing to prevent wind uplift of counterflashing's lower edge.

	8. Finish::  [Mill] [With manufacturer's standard color coating] <Insert finish>.


	2.5 FABRICATION, GENERAL
	A. Custom fabricate sheet metal flashing and trim to comply with details indicated and recommendations in cited sheet metal standard that apply to design, dimensions, geometry, metal thickness, and other characteristics of item required.
	1. Fabricate sheet metal flashing and trim in shop to greatest extent possible.
	2. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with performance requirements, but not less than that specified for each application and metal.
	3. Verify shapes and dimensions of surfaces to be covered and obtain field measurements for accurate fit before shop fabrication.
	4. Form sheet metal flashing and trim to fit substrates without excessive oil-canning, buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded back to form hems.
	5. Conceal fasteners and expansion provisions where possible. Do not use exposed fasteners on faces exposed to view.

	B. Fabrication Tolerances:
	1. Fabricate sheet metal flashing and trim that is capable of installation to a tolerance of 1/4 inch in 20 feet on slope and location lines indicated on Drawings and within 1/8-inch offset of adjoining faces and of alignment of matching profiles.
	2. Fabricate sheet metal flashing and trim that is capable of installation to tolerances specified.

	C. Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim.
	1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled with butyl sealant concealed within joints.
	2. Use lapped expansion joints only where indicated on Drawings.

	D. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal in accordance with cited sheet metal standard to provide for proper installation of elastomeric sealant.
	E. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal.
	F. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal standard[ and by FM Global Property Loss Prevention Data Sheet 1-49] for application, but not less than thickness of metal being secured.
	G. Seams:
	1. Fabricate nonmoving seams with flat-lock seams. Form seams and seal with elastomeric sealant unless otherwise recommended by sealant manufacturer for intended use.[ Rivet joints where necessary for strength.]

	H. Do not use graphite pencils to mark metal surfaces.

	2.6 ROOF-DRAINAGE SHEET METAL FABRICATIONS
	A. Hanging Gutters:
	1. Fabricate to cross section required, complete with end pieces, outlet tubes, and other accessories as required.
	2. Fabricate in minimum 96-inch-long sections.
	3. Furnish flat-stock gutter brackets and [flat-stock] [twisted] gutter spacers and straps fabricated from same metal as gutters, of size recommended by cited sheet metal standard, but with thickness not less than [twice the gutter thickness] [dimensi...
	4. Fabricate expansion joints, expansion-joint covers,[ gutter bead reinforcing bars,] and gutter accessories from same metal as gutters.[ Shop fabricate interior and exterior corners.]
	5. Gutter Profile: [Style A] [Style B] [Style C] [Style D] [Style E] [Style F] [Style G] [Style H] [Style I] [Style J] [Style K] [Style L] in accordance with cited sheet metal standard.
	6. Expansion Joints::  [Lap type] [Butt type] [Butt type with cover plate] [Built in].
	7. Accessories::  [Continuous, removable leaf screen with sheet metal frame and hardware cloth screen] [Wire-ball downspout strainer] [Valley baffles].
	1. Gutters with Girth up to 15 Inches: Fabricate from the following materials:
	1. Copper: [16 oz./sq. ft.] <Insert value>.
	1. Aluminum: [0.032 inch] <Insert dimension> thick.
	1. Stainless Steel: [0.0156 inch] <Insert dimension> thick.
	1. Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	1. Galvanized Steel: [0.022 inch] <Insert dimension> thick.
	1. Aluminum-Zinc Alloy-Coated Steel: [0.022 inch] <Insert dimension> thick.
	1. Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	1. Copper-Clad Stainless Steel: [0.016 inch] <Insert dimension> thick.
	8. Gutters with Girth 16 to 20 Inches: Fabricate from the following materials:
	a. Copper: [16 oz./sq. ft.] <Insert value>.
	a. Aluminum: [0.040 inch] <Insert dimension> thick.


	A. Stainless Steel: [0.0188 inch] <Insert dimension> thick.
	A. Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.028 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.028 inch] <Insert dimension> thick.
	A. Zinc: [0.039 inch] [0.048 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.018 inch] <Insert dimension> thick.
	A. Gutters with Girth 21 to 25 Inches: Fabricate from the following materials:
	A. Copper: [20 oz./sq. ft.] <Insert value>.
	A. Aluminum: [0.050 inch] <Insert dimension> thick.
	A. Stainless Steel: [0.0250 inch] <Insert dimension> thick.
	A. Zinc-Tin Alloy-Coated Copper: [20 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.034 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.034 inch] <Insert dimension> thick.
	A. Zinc: [0.048 inch] [0.059 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.027 inch] <Insert dimension> thick.
	A. Gutters with Girth 26 to 30 Inches: Fabricate from the following materials:
	A. Copper: [24 oz./sq. ft.] <Insert value>.
	A. Aluminum: [0.063 inch] <Insert dimension> thick.
	A. Stainless Steel: [0.0313 inch] <Insert dimension> thick.
	A. Zinc-Tin Alloy-Coated Copper: [24 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.040 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.040 inch] <Insert dimension> thick.
	A. Gutters with Girth 31 to 35 Inches: Fabricate from the following materials:
	A. Copper: [24 oz./sq. ft.] <Insert value>.
	A. Stainless Steel: [0.0375 inch] <Insert dimension> thick.
	A. Zinc-Tin Alloy-Coated Copper: [25 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.052 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.052 inch] <Insert dimension> thick.
	A. Built-in Gutters:
	A. Fabricate to cross section required, with riveted and soldered joints, complete with end pieces, outlet tubes, and other special accessories as required.
	A. Fabricate in minimum 96-inch-long sections. Fabricate expansion joints and accessories from same metal as gutters unless otherwise indicated.
	A. Fabricate gutters with built-in expansion joints[ and gutter-end expansion joints at walls].
	A. Accessories: [Continuous, removable leaf screen with sheet metal frame and hardware cloth screen] [Bronze wire-ball downspout strainer] [Wire-ball downspout strainer].
	A. Fabricate from the following materials:
	A. Copper: [16 oz./sq. ft.] <Insert value>.
	A. Stainless Steel: [0.0156 inch] <Insert dimension> thick.
	A. Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	A. Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.016 inch] <Insert dimension> thick.
	B. Downspouts: Fabricate [round] [rectangular] [open-face] downspouts to dimensions indicated on Drawings, complete with mitered elbows. Furnish with metal hangers from [same material as downspouts and anchors] <Insert material>.[ Shop fabricate elbows.]
	1. Fabricated Hanger Style: [Fig. 1-35A] [Fig. 1-35B] [Fig. 1-35C] [Fig. 1-35D] [Fig. 1-35E] [Fig. 1-35F] [Fig. 1-35G] [Fig. 1-35H] [Fig. 1-35I] [Fig. 1-35J] in accordance with SMACNA's "Architectural Sheet Metal Manual."
	1. Manufactured Hanger Style: [Fig. 1-34A] [Fig. 1-34B] [Fig. 1-34C] [Fig. 1-34D] [Fig. 1-34E] in accordance with SMACNA's "Architectural Sheet Metal Manual."
	1. Hanger Style: <Insert description>.
	2. Fabricate from the following materials:
	a. Copper: [16 oz./sq. ft.] <Insert value>.
	b. Aluminum: [0.024 inch] <Insert dimension> thick.


	A. Parapet Scuppers: Fabricate scuppers to dimensions required, with closure flange trim to exterior, 4-inch-wide wall flanges to interior, and base extending 4 inches beyond cant or tapered strip into field of roof.[ Fasten gravel guard angles to bas...
	A. Copper: [16 oz./sq. ft.] <Insert value>.
	A. Aluminum: [0.032 inch] <Insert dimension> thick.
	A. Stainless Steel: [0.0188 inch] <Insert dimension> thick.
	A. Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.028 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.028 inch] <Insert dimension> thick.
	A. Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.018 inch] <Insert dimension> thick.
	C. Conductor Heads: Fabricate conductor heads with flanged back and stiffened top edge and of dimensions and shape required, complete with outlet tubes[, exterior flange trim,] [and] [built-in overflows]. Fabricate from the following materials:
	1. Copper: [16 oz./sq. ft.] <Insert value>.
	1. Aluminum: [0.032 inch] <Insert dimension> thick.

	A. Stainless Steel: [0.0156 inch] <Insert dimension> thick.
	A. Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.028 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.028 inch] <Insert dimension> thick.
	A. Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.016 inch] <Insert dimension> thick.
	D. Splash Pans: Fabricate to dimensions and shape required and from the following materials:
	1. Copper: [16 oz./sq. ft.] <Insert value>.
	1. Aluminum: [0.040 inch] <Insert dimension> thick.


	1.1 Stainless Steel: [0.0188 inch] <Insert dimension> thick.
	1.1 Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	1.1 Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	1.1 Copper-Clad Stainless Steel: [0.018 inch] <Insert dimension> thick.
	2.7 LOW-SLOPE ROOF SHEET METAL FABRICATIONS
	A. Roof Edge Flashing (Gravel Stop)[ and Fascia Cap]: Fabricate in minimum 96-inch-long, but not exceeding 12-foot-long sections. Furnish with 6-inch-wide, joint cover plates.[ Shop fabricate interior and exterior corners.]
	1. Joint Style::  [Overlapped, 4 inches wide] [Butted with expansion space and 6-inch-wide, concealed backup plate] [Butted with expansion space and 6-inch-wide, exposed cover plate] <Insert description>.
	2. Fabricate with scuppers spaced [10 feet] <Insert dimension> apart, to dimensions required with 4-inch-wide flanges and base extending 4 inches beyond cant or tapered strip into field of roof. Fasten gravel guard angles to base of scupper.
	3. Fabricate from the following materials:
	a. Copper: [20 oz./sq. ft.] <Insert value>.
	a. Aluminum: [0.050 inch] <Insert dimension> thick.


	A. Stainless Steel: [0.0188 inch] <Insert dimension> thick.
	A. Zinc-Tin Alloy-Coated Copper: [20 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.028 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.028 inch] <Insert dimension> thick.
	A. Zinc: [0.048 inch] [0.059 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.018 inch] <Insert dimension> thick.
	B. Copings: Fabricate in minimum 96-inch-long, but not exceeding 12-foot-long, sections. Fabricate joint plates of same thickness as copings. Furnish with continuous cleats to support edge of external leg and[ drill elongated holes for fasteners on] i...
	1. Coping Profile: [Fig. 3-4A] [Fig. 3-4B] [Fig. 3-4C] [Fig. 3-4D] [Fig. 3-4E] [Fig. 3-4F] [Fig. 3-4G] in accordance with SMACNA's "Architectural Sheet Metal Manual."
	2. Joint Style: [Butted with expansion space and 6-inch-wide, concealed backup plate] [Butted with expansion space and 6-inch-wide, exposed cover plate] <Insert description>.
	3. Fabricate from the following materials:
	a. Copper: [24 oz./sq. ft.] <Insert value>.
	a. Aluminum: [0.050 inch] <Insert dimension> thick.


	A. Stainless Steel: [0.0250 inch] <Insert dimension> thick.
	A. Zinc-Tin Alloy-Coated Copper: [24 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.040 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.040 inch] <Insert dimension> thick.
	A. Zinc: [0.048 inch] [0.059 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.027 inch] <Insert dimension> thick.
	C. [Roof] [and] [Roof-to-Wall Transition] [Roof-to-Roof Edge-Flashing (Gravel-Stop) Transition] [Roof-to-Roof Edge-Flashing (Gravel-Stop) and Fascia-Cap Transition] Expansion-Joint Cover: [Shop fabricate interior and exterior corners.  ]Fabricate from...
	1. Copper: [16 oz./sq. ft.] <Insert value>.
	1. Aluminum: [0.050 inch] <Insert dimension> thick.

	A. Stainless Steel: [0.0250 inch] <Insert dimension> thick.
	A. Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.034 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.034 inch] <Insert dimension> thick.
	A. Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.027 inch] <Insert dimension> thick.
	D. Base Flashing: [Shop fabricate interior and exterior corners.  ]Fabricate from the following materials:
	1. Copper: [20 oz./sq. ft.] <Insert value>.
	1. Aluminum: [0.040 inch] <Insert dimension> thick.
	2. Stainless Steel: [0.0188 inch] <Insert dimension> thick.

	A. Zinc-Tin Alloy-Coated Copper: [20 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.028 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.028 inch] <Insert dimension> thick.
	A. Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.018 inch] <Insert dimension> thick.
	E. Counterflashing: [Shop fabricate interior and exterior corners.  ]Fabricate from the following materials:
	1. Copper: [16 oz./sq. ft.] <Insert value>.
	1. Aluminum: [0.032 inch] <Insert dimension> thick.
	2. Stainless Steel: [0.0188 inch] <Insert dimension> thick.

	A. Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.022 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.022 inch] <Insert dimension> thick.
	A. Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.018 inch] <Insert dimension> thick.
	F. Flashing Receivers: Fabricate from the following materials:
	1. Copper: [16 oz./sq. ft.] <Insert value>.
	1. Aluminum: [0.032 inch] <Insert dimension> thick.
	2. Stainless Steel: [0.0156 inch] <Insert dimension> thick.

	A. Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.022 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.022 inch] <Insert dimension> thick.
	A. Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.016 inch] <Insert dimension> thick.
	G. Roof-Penetration Flashing: Fabricate from the following materials:
	1. Copper: [16 oz./sq. ft.] <Insert value>.
	1. Stainless Steel: [0.0188 inch] <Insert dimension> thick.


	1.1 Roof-Drain Flashing: Fabricate from the following materials:
	1.1 Copper: [12 oz./sq. ft.] <Insert value>.
	1.1 Stainless Steel: [0.0156 inch] <Insert dimension> thick.
	1.1 Copper-Clad Stainless Steel: [0.016 inch] <Insert dimension> thick.
	2.8 STEEP-SLOPE ROOF SHEET METAL FABRICATIONS
	A. Apron, Step, Cricket, and Backer Flashing: Fabricate from the following materials:
	1. Copper: [16 oz./sq. ft.] <Insert value>.
	1. Aluminum: [0.032 inch] <Insert dimension> thick.
	2. Stainless Steel: [0.0156 inch] <Insert dimension> thick.

	A. Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.022 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.022 inch] <Insert dimension> thick.
	A. Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.016 inch] <Insert dimension> thick.
	B. Valley Flashing: Fabricate from the following materials:
	1. Copper: [16 oz./sq. ft.] <Insert value>.
	1. Stainless Steel: [0.0188 inch] <Insert dimension> thick.

	A. Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.028 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.028 inch] <Insert dimension> thick.
	A. Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.018 inch] <Insert dimension> thick.
	C. Drip Edges: Fabricate from the following materials:
	1. Copper: [16 oz./sq. ft.] <Insert value>.
	2. Aluminum: [0.032 inch] <Insert dimension> thick.
	3. Stainless Steel: [0.0156 inch] <Insert dimension> thick.

	A. Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.022 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.022 inch] <Insert dimension> thick.
	A. Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.016 inch] <Insert dimension> thick.
	D. Eave, Rake[, Ridge, and Hip] Flashing: Fabricate from the following materials:
	1. Copper: [16 oz./sq. ft.] <Insert value>.
	1. Aluminum: [0.032 inch] <Insert dimension> thick.
	2. Stainless Steel: [0.0156 inch] <Insert dimension> thick.

	A. Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.022 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.022 inch] <Insert dimension> thick.
	A. Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.016 inch] <Insert dimension> thick.
	E. Counterflashing: [Shop fabricate interior and exterior corners.  ]Fabricate from the following materials:
	1. Copper: [16 oz./sq. ft.] <Insert value>.
	1. Aluminum: [0.032 inch] <Insert dimension> thick.
	2. Stainless Steel: [0.0188 inch] <Insert dimension> thick.

	A. Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.022 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.022 inch] <Insert dimension> thick.
	A. Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.018 inch] <Insert dimension> thick.
	F. Flashing Receivers: Fabricate from the following materials:
	1. Copper: [16 oz./sq. ft.] <Insert value>.
	1. Aluminum: [0.032 inch] <Insert dimension> thick.
	2. Stainless Steel: [0.0156 inch] <Insert dimension> thick.

	A. Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	A. Galvanized Steel: [0.022 inch] <Insert dimension> thick.
	A. Aluminum-Zinc Alloy-Coated Steel: [0.022 inch] <Insert dimension> thick.
	A. Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.016 inch] <Insert dimension> thick.
	G. Roof-Penetration Flashing: Fabricate from the following materials:
	1. Copper: [16 oz./sq. ft.] <Insert value>.
	1. Stainless Steel: [0.0188 inch] <Insert dimension> thick.


	1.1 Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	1.1 Galvanized Steel: [0.028 inch] <Insert dimension> thick.
	1.1 Aluminum-Zinc Alloy-Coated Steel: [0.028 inch] <Insert dimension> thick.
	1.1 Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	1.1 Copper-Clad Stainless Steel: [0.018 inch] <Insert dimension> thick.
	1.1 Lead: [4 lb] <Insert weight>.
	2.9 WALL SHEET METAL FABRICATIONS
	A. Opening Flashings in Frame Construction: Fabricate head, sill,[ jamb,] and similar flashings to extend [4 inches] <Insert dimension> beyond wall openings. Form head and sill flashing with 2-inch-high, end dams. Fabricate from the following materials:
	1. Copper: [16 oz./sq. ft.] <Insert value>.
	1. Aluminum: [0.032 inch] <Insert dimension> thick.
	2. Stainless Steel: [0.0156 inch] <Insert dimension> thick.


	1.1 Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	1.1 Galvanized Steel: [0.022 inch] <Insert dimension> thick.
	1.1 Aluminum-Zinc Alloy-Coated Steel: [0.022 inch] <Insert dimension> thick.
	1.1 Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	1.1 Copper-Clad Stainless Steel: [0.016 inch] <Insert dimension> thick.
	1.1 Wall Expansion-Joint Cover: Fabricate from the following materials:
	1.1 Copper: [16 oz./sq. ft.] <Insert value>.
	1.1 Aluminum: [0.040 inch] <Insert dimension> thick.
	1.1 Stainless Steel: [0.0188 inch] <Insert dimension> thick.
	1.1 Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	1.1 Galvanized Steel: [0.028 inch] <Insert dimension> thick.
	1.1 Aluminum-Zinc Alloy-Coated Steel: [0.028 inch] <Insert dimension> thick.
	1.1 Zinc: [0.032 inch] [0.039 inch] <Insert dimension> thick.
	1.1 Copper-Clad Stainless Steel: [0.018 inch] <Insert dimension> thick.
	2.10 MISCELLANEOUS SHEET METAL FABRICATIONS
	A. Equipment Support Flashing: Fabricate from the following materials:
	1. Copper: [16 oz./sq. ft.] <Insert value>.
	2. Stainless Steel: [0.0188 inch] <Insert dimension> thick.
	1. Zinc-Tin Alloy-Coated Copper: [16 oz./sq. ft.] <Insert value>.
	3. Galvanized Steel: [0.028 inch] <Insert dimension> thick.

	A. Aluminum-Zinc Alloy-Coated Steel: [0.028 inch] <Insert dimension> thick.
	A. Copper-Clad Stainless Steel: [0.018 inch] <Insert dimension> thick.
	B. Overhead-Piping Safety Pans: Fabricate from the following materials:
	1. Copper: [24 oz./sq. ft.] <Insert value>.
	1. Stainless Steel: [0.0250 inch] <Insert dimension> thick.
	2. Zinc-Tin Alloy-Coated Copper: [24 oz./sq. ft.] <Insert value>.
	3. Galvanized Steel: [0.040 inch] <Insert dimension> thick.



	PART 1 -  Aluminum-Zinc Alloy-Coated Steel: [0.040 inch] <Insert dimension> thick.
	PART 1 -  Copper-Clad Stainless Steel: [0.027 inch] <Insert dimension> thick.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with installer present, for compliance with requirements for installation tolerances, substrate, and other conditions affecting performance of the Work.
	1. Verify compliance with requirements for installation tolerances of substrates.
	2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.
	3. Verify that air- or water-resistant barriers have been installed over sheathing or backing substrate to prevent air infiltration or water penetration.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION OF UNDERLAYMENT
	A. Felt Underlayment: Install felt underlayment, wrinkle free, using adhesive to minimize use of mechanical fasteners under sheet metal flashing and trim.
	1. Install in shingle fashion to shed water.
	2. Lap joints not less than 2 inches.

	A. Synthetic Underlayment: Install synthetic underlayment, wrinkle free, in accordance with manufacturers' written instructions, and using adhesive where possible to minimize use of mechanical fasteners under sheet metal.
	A. Lap horizontal joints not less than 4 inches.
	A. Lap end joints not less than 12 inches.
	B. Self-Adhering, High-Temperature Sheet Underlayment:
	1. Install self-adhering, high-temperature sheet underlayment; wrinkle free.
	2. Prime substrate if recommended by underlayment manufacturer.
	3. Comply with temperature restrictions of underlayment manufacturer for installation; use primer for installing underlayment at low temperatures.
	4. Apply in shingle fashion to shed water, with end laps of not less than 6 inches staggered 24 inches between courses.
	5. Overlap side edges not less than 3-1/2 inches. Roll laps and edges with roller.
	6. Roll laps and edges with roller.
	7. Cover underlayment within 14 days.

	C. Install slip sheet, wrinkle free, [over underlayment] [directly on substrate] <Insert requirement> before installing sheet metal flashing and trim.
	1. Install in shingle fashion to shed water.
	2. Lapp joints not less than 4 inches.


	3.3 INSTALLATION, GENERAL
	A. Install sheet metal flashing and trim to comply with details indicated and recommendations of cited sheet metal standard that apply to installation characteristics required unless otherwise indicated on Drawings.
	1. Install fasteners[, solder], protective coatings, separators, sealants, and other miscellaneous items as required to complete sheet metal flashing and trim system.
	2. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, neat seams with minimum exposure of [solder] [welds] and [sealant].
	3. Anchor sheet metal flashing and trim and other components of the Work securely in place, with provisions for thermal and structural movement.
	4. Install sheet metal flashing and trim to fit substrates and to result in watertight performance.
	5. Install continuous cleats with fasteners spaced not more than 12 inches o.c.
	6. Space individual cleats not more than 12 inches apart. Attach each cleat with at least two fasteners. Bend tabs over fasteners.
	7. Install exposed sheet metal flashing and trim with limited oil-canning, and free of buckling and tool marks.
	8. Do not field cut sheet metal flashing and trim by torch.
	9. Do not use graphite pencils to mark metal surfaces.

	B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts pressure-treated wood or other corrosive substrates, protect against galvanic action or corrosion by painting contact surfaces with bituminous coating or by other...
	1. Coat concealed side of [uncoated-aluminum] [and] [stainless steel] sheet metal flashing and trim with bituminous coating where flashing and trim contact wood, ferrous metal, or cementitious construction.
	2. Underlayment: Where installing sheet metal flashing and trim directly on cementitious or wood substrates, install underlayment and cover with slip sheet.

	C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim.
	1. Space movement joints at maximum of [10 feet] <Insert dimension> with no joints within 24 inches of corner or intersection.
	2. Form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled with sealant concealed within joints.
	3. Use lapped expansion joints only where indicated on Drawings.

	D. Fasteners: Use fastener sizes that penetrate [wood blocking or sheathing not less than 1-1/4 inches for nails and not less than 3/4 inch for wood screws] [substrate not less than recommended by fastener manufacturer to achieve maximum pull-out resi...
	E. Conceal fasteners and expansion provisions where possible in exposed work and locate to minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight installation.
	F. Seal joints as required for watertight construction.
	1. Use sealant-filled joints unless otherwise indicated.
	a. Embed hooked flanges of joint members not less than 1 inch into sealant.
	b. Form joints to completely conceal sealant.
	c. When ambient temperature at time of installation is between 40 and 70 deg F, set joint members for 50 percent movement each way.
	d. Adjust setting proportionately for installation at higher ambient temperatures.
	1) Do not install sealant-type joints at temperatures below 40 deg F.


	2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint Sealants."

	G. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter.
	1. Pretin edges of sheets with solder to width of 1-1/2 inches; however, reduce pretinning where pretinned surface would show in completed Work.
	2. Do not solder [metallic-coated steel] [and] [aluminum] sheet.
	3. Do not pretin zinc-tin alloy-coated copper.
	4. Do not use torches for soldering.
	5. Heat surfaces to receive solder, and flow solder into joint.
	a. Fill joint completely.
	b. Completely remove flux and spatter from exposed surfaces.

	6. Stainless Steel Soldering:
	a. Tin edges of uncoated sheets, using solder for stainless steel and acid flux.
	b. Promptly remove acid-flux residue from metal after tinning and soldering.
	c. Comply with solder manufacturer's recommended methods for cleaning and neutralization.


	H. Rivets: Rivet joints in [uncoated aluminum] [zinc] where necessary for strength.

	3.4 INSTALLATION OF ROOF-DRAINAGE SYSTEM
	A. Install sheet metal roof-drainage items to produce complete roof-drainage system in accordance with cited sheet metal standard unless otherwise indicated. Coordinate installation of roof perimeter flashing with installation of roof-drainage system.
	B. Hanging Gutters:
	1. Join sections with [riveted and soldered joints] [or] [joints sealed with sealant].
	2. Provide for thermal expansion.
	3. Attach gutters at eave or fascia to firmly anchor them in position.
	4. Provide end closures and seal watertight with sealant.
	5. Slope to downspouts.
	6. Fasten gutter spacers to front and back of gutter.
	7. Anchor and loosely lock back edge of gutter to continuous [cleat] [eave or apron flashing].
	8. Anchor gutter with [gutter brackets] [straps] [twisted straps] spaced not more than [24 inches] [30 inches] [36 inches] <Insert dimension> apart to roof deck unless otherwise indicated, and loosely lock to front gutter bead.
	1. Anchor gutter with spikes and ferrules spaced not more than [24 inches] [30 inches] <Insert dimension> apart.
	9. Install gutter with expansion joints at locations indicated on Drawings, but not exceeding, [50 feet] <Insert dimension> apart. Install expansion-joint caps.

	A. Anchor and loosely lock back edge of gutter to continuous [cleat] [eave or apron flashing].
	A. Anchor back of gutter that extends onto roof deck with cleats spaced not more than [18 inches] <Insert dimension> apart.
	A. Install gutter with expansion joints at locations indicated on Drawings, but not exceeding, [50 feet] <Insert dimension> apart. Install expansion-joint caps.
	C. Downspouts:
	1. Join sections with 1-1/2-inch telescoping joints.
	2. Provide hangers with fasteners designed to hold downspouts securely to walls.
	3. Locate hangers at top and bottom and at approximately 60 inches o.c.
	4. Provide elbows at base of downspout to direct water away from building.
	5. Connect downspouts to underground drainage system.

	D. Splash Pans:
	1. Install where downspouts discharge on [low-slope roofs] <Insert surface>.
	2. Set in [asphalt roofing cement] [or] [elastomeric sealant] compatible with the substrate.

	A. Anchor scupper closure trim flange to exterior wall and [solder] [or] [seal with elastomeric sealant] to scupper.
	A. Loosely lock front edge of scupper with conductor head.
	A. [Solder] [or] [seal with elastomeric sealant] exterior wall scupper flanges into back of conductor head.
	E. Conductor Heads: Anchor securely to wall, with elevation of conductor head rim at minimum of 1 inch below [scupper] [or] [gutter] discharge.
	F. Expansion-Joint Covers: Install expansion-joint covers at locations and of configuration indicated on Drawings. Lap joints minimum of 4 inches in direction of water flow.

	3.5 INSTALLATION OF ROOF FLASHINGS
	A. Install sheet metal flashing and trim to comply with performance requirements[, sheet metal manufacturer's written installation instructions,] and cited sheet metal standard.
	1. Provide concealed fasteners where possible, and set units true to line, levels, and slopes.
	2. Install work with laps, joints, and seams that are permanently watertight and weather resistant.

	B. Roof Edge Flashing:
	1. Install roof edge flashings in accordance with ANSI/SPRI/FM 4435/ES-1.
	2. Anchor to resist uplift and outward forces in accordance with recommendations in cited sheet metal standard unless otherwise indicated. Interlock bottom edge of roof edge flashing with continuous cleat anchored to substrate at [staggered 3-inch] <I...

	A. Anchor to resist uplift and outward forces in accordance with recommendations in FM Global Property Loss Prevention Data Sheet 1-49 for FM Approvals' listing for required windstorm classification.
	C. Copings:
	1. Install roof edge flashings in accordance with ANSI/SPRI/FM 4435/ES-1.
	2. Anchor to resist uplift and outward forces in accordance with recommendations in cited sheet metal standard unless otherwise indicated.
	a. Interlock exterior bottom edge of coping with continuous cleat anchored to substrate at [24-inch] [16-inch] <Insert dimension> centers.
	b. Anchor interior leg of coping with washers and screw fasteners through slotted holes at [24-inch] <Insert dimension> centers.


	A. Anchor to resist uplift and outward forces in accordance with recommendations in FM Global Property Loss Prevention Data Sheet 1-49 for specified FM Approvals' listing for required windstorm classification.
	D. Pipe or Post Counterflashing: Install counterflashing umbrella with close-fitting collar with top edge flared for elastomeric sealant, extending minimum of 4 inches over base flashing. Install stainless steel draw band and tighten.
	E. Counterflashing: Coordinate installation of counterflashing with installation of base flashing.
	1. Insert counterflashing in reglets or receivers and fit tightly to base flashing.
	2. Extend counterflashing 4 inches over base flashing.
	3. Lap counterflashing joints minimum of 4 inches.
	4. Secure in waterproof manner by means of [snap-in installation and sealant or lead wedges and sealant] [interlocking folded seam or blind rivets and sealant] [anchor and washer spaced at 12 inches o.c. along perimeter and 6 inches o.c. at corners ar...

	F. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation of roofing and other items penetrating roof. Seal with [elastomeric] [butyl] sealant and clamp flashing to pipes that penetrate roof.

	3.6 INSTALLATION OF WALL FLASHINGS
	A. Install sheet metal wall flashing to intercept and exclude penetrating moisture in accordance with cited sheet metal standard unless otherwise indicated. Coordinate installation of wall flashing with installation of wall-opening components such as ...
	B. Opening Flashings in Frame Construction: Install continuous head, sill,[ jamb,] and similar flashings to extend [4 inches] <Insert dimension> beyond wall openings.

	1.1 Reglets: Installation of reglets is specified in [Section 033000 "Cast-in-Place Concrete."] [Section 042000 "Unit Masonry."] [Section <Insert Section number> "<Insert Section title>."]
	3.7 INSTALLATION OF MISCELLANEOUS FLASHING
	A. Equipment Support Flashing:
	1. Coordinate installation of equipment support flashing with installation of roofing and equipment.
	2. Weld or seal flashing with elastomeric sealant to equipment support member.

	B. Overhead-Piping Safety Pans:
	1. Suspend pans from structure above, independent of other overhead items such as equipment, piping, and conduit, unless otherwise indicated on Drawings.
	2. Pipe and install drain line to plumbing waste or drainage system.


	3.8 INSTALLATION TOLERANCES
	A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance of 1/4 inch in 20 feet on slope and location lines indicated on Drawings and within 1/8-inch offset of adjoining faces and of alignment of matching pro...

	3.9 CLEANING
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean and neutralize flux materials. Clean off excess solder.
	C. Clean off excess sealants.

	3.10 PROTECTION
	A. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed unless otherwise indicated in manufacturer's written installation instructions.
	B. On completion of sheet metal flashing and trim installation, remove unused materials and clean finished surfaces as recommended in writing by sheet metal flashing and trim manufacturer.
	C. Maintain sheet metal flashing and trim in clean condition during construction.
	D. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond successful repair by finish touchup or similar minor repair procedures, as determined by Architect.



	077100 - Roof Specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Copings.
	2. Roof-edge specialties.
	3. Roof-edge drainage systems.
	4. Reglets and counterflashings.

	B. Related Requirements:
	1. Section 055000 "Metal Fabrications" for downspout guards and downspout boots.
	2. [Section 061000 "Rough Carpentry"] [Section 061053 "Miscellaneous Rough Carpentry"] for wood nailers, curbs, and blocking.
	1. Section 074113.13 "Formed Metal Roof Panels" for roof-edge drainage-system components provided by metal-roof-panel manufacturer.
	1. Section 074113.16 "Standing-Seam Metal Roof Panels" for roof-edge drainage-system components provided by metal-roof-panel manufacturer.
	1. Section 074113.19 "Batten-Seam Metal Roof Panels" for roof-edge drainage-system components provided by metal-roof-panel manufacturer.
	1. Section 074116 "Insulated Metal Roof Panels" for roof-edge drainage-system components provided by metal-roof-panel manufacturer.
	3. Section 076200 "Sheet Metal Flashing and Trim" for custom- and site-fabricated sheet metal flashing and trim.
	1. Section 077129 "Manufactured Roof Expansion Joints" for manufactured roof expansion-joint cover assemblies.
	4. Section 077200 "Roof Accessories" for set-on-type curbs, equipment supports, roof hatches, vents, and other manufactured roof accessory units.
	1. Section 077253 "Snow Guards" for manufactured snow guard devices.
	5. Section 079200 "Joint Sealants" for field-applied sealants between roof specialties and adjacent materials.

	C. Preinstallation Conference: Conduct conference at [Project site] <Insert location>.
	1. Meet with Owner, Architect, Owner's insurer if applicable, roofing-system testing and inspecting agency representative, roofing Installer, roofing-system manufacturer's representative, Installer, structural-support Installer, and installers whose w...
	2. Examine substrate conditions for compliance with requirements, including flatness and attachment to structural members.
	3. Review special roof details, roof drainage, and condition of other construction that will affect roof specialties.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.

	B. Sustainable Design Submittals:
	C. Shop Drawings: For roof specialties.
	1. Include plans, elevations, expansion-joint locations, keyed details, and attachments to other work. Distinguish between plant- and field-assembled work.
	2. Include details for expansion and contraction; locations of expansion joints, including direction of expansion and contraction.
	3. Indicate profile and pattern of seams and layout of fasteners, cleats, clips, and other attachments.
	4. Detail termination points and assemblies, including fixed points.
	5. Include details of special conditions.

	D. Samples: For each type of roof specialty and for each color and texture specified.
	E. Samples for Initial Selection: For each type of roof specialty indicated with factory-applied color finishes.
	F. Samples for Verification:
	1. Include Samples of each type of roof specialty to verify finish and color selection, in manufacturer's standard sizes.
	2. Include [copings] [roof-edge specialties] [roof-edge drainage systems] [reglets and counterflashings] made from 12-inch lengths of full-size components in specified material, and including fasteners, cover joints, accessories, and attachments.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For manufacturer.
	B. Product Certificates: For each type of roof specialty.
	C. Product Test Reports: For [copings] [and] [roof-edge flashings], for tests performed by a qualified testing agency.
	D. Sample Warranty: For manufacturer's special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For roofing specialties to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A qualified manufacturer offering products meeting requirements that are [FM Approvals listed for specified class] [and] [SPRI ES-1 tested to specified design pressure].
	B. Source Limitations: Obtain roof specialties approved by manufacturer providing roofing-system warranty specified in Section <Insert Section number and title>.073113 Asphalt Shingles and Section 075323 Ethylene-Propylene-Diene-Monomer (EPDM) Roofing.
	C. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and set quality standards for fabrication and installation.
	1. Build mockup of typical roof edge as shown on Drawings.
	2. Build mockup of typical roof edge as part of Integrated Exterior Mockup specified in Section 014000 "Quality Requirements"
	3. Build mockup of typical roof edge, including [fascia] [gutter] [and] [downspout] <Insert item>, approximately [10 feet] <Insert dimension> long, including supporting construction, seams, attachments,[ underlayment,] and accessories.
	4. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	5. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Do not store roof specialties in contact with other materials that might cause staining, denting, or other surface damage. Store roof specialties away from uncured concrete and masonry.
	B. Protect strippable protective covering on roof specialties from exposure to sunlight and high humidity, except to extent necessary for the period of roof-specialty installation.

	1.8 FIELD CONDITIONS
	A. Field Measurements: Verify profiles and tolerances of roof-specialty substrates by field measurements before fabrication, and indicate measurements on Shop Drawings.
	B. Coordination: Coordinate roof specialties with flashing, trim, and construction of parapets, roof deck, roof and wall panels, and other adjoining work to provide a leakproof, secure, and noncorrosive installation.

	1.9 WARRANTY
	A. Roofing-System Warranty: Roof specialties are included in warranty provisions in Section <Insert Section number>073113 Asphalt Shingles and Section 075323 Ethylene-Propylene-Diene-Monomer (EPDM) Roofing "<Insert roof Section title>."
	B. Special Warranty on Painted Finishes: Manufacturer agrees to repair finish or replace roof specialties that show evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Fluoropolymer Finish: Deterioration includes, but is not limited to, the following:
	a. Color fading more than 5 Delta E units when tested according to ASTM D2244.
	b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214.
	c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

	2. Finish Warranty Period: [20] [10] <Insert number> years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General Performance: Roof specialties shall withstand exposure to weather and resist thermally induced movement without failure, rattling, leaking, or fastener disengagement due to defective manufacture, fabrication, installation, or other defects ...
	B. FM Approvals' Listing: Manufacture and install [copings] [roof-edge specialties] that are listed in FM Approvals' "RoofNav" and approved for windstorm classification, [Class 1-60] [Class 1-75] [Class 1-90] [Class 1-105] [Class 1-120] <Insert class>...
	C. SPRI Wind Design Standard: Manufacture and install [copings] [roof-edge specialties] tested according to SPRI ES-1 and capable of resisting the following design pressures:
	1. Design Pressure: [As indicated on Drawings] <Insert design pressure>.

	D. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes to prevent buckling, opening of joints, hole elongation, overstressing of components, failure of joint sealants, failure of connections, and other detriment...
	1. Temperature Change (Range): [120 deg F, ambient; 180 deg F] <Insert temperature range>, material surfaces.


	2.2 COPINGS
	A. Metal Copings: Manufactured coping system consisting of metal coping cap in section lengths not exceeding [12 feet] <Insert dimension>, concealed anchorage; with corner units, end cap units, and concealed splice plates with finish matching coping c...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Metal-Era, Inc.
	b. OMG, Inc.
	c. PAC-CLAD; Petersen Aluminum Corporation; a Carlisle company.
	d. Or Approved Equal.

	1. Metallic-Coated Steel Sheet Coping Caps: Zinc-coated (galvanized) steel, nominal [0.028-inch thickness] [0.034-inch thickness] [thickness as required to meet performance requirements] <Insert thickness>.
	1. Surface: [Smooth, flat] [Embossed] finish.
	1. Finish: [Two-coat fluoropolymer] [Three-coat fluoropolymer] [Two-coat mica fluoropolymer] [Three-coat metallic fluoropolymer] <Insert finish>.
	1. Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.
	2. Formed Aluminum Sheet Coping Caps: Aluminum sheet, [0.040 inch thick] [0.050 inch thick] [0.063 inch thick] [thickness as required to meet performance requirements] <Insert thickness>.
	a. Surface: [Smooth, flat] [Embossed] finish.
	b. Finish::  [Mill] [Two-coat fluoropolymer] [Three-coat fluoropolymer] [Two-coat mica fluoropolymer] [Three-coat metallic fluoropolymer] [Clear anodic] [Color anodic] <Insert finish>.
	c. Color::  [Light bronze] [Medium bronze] [Dark bronze] [Black] [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.

	3. Corners: Factory mitered and [soldered] [continuously welded] [mechanically clinched and sealed watertight].
	1. Special Fabrications: [Radiussed sections] [Arched sections] [Bullnose-face leg] [Two-way sloped coping cap] <Insert description>.
	4. Coping-Cap Attachment Method: [Snap-on] [or] [face leg hooked to continuous cleat with back leg fastener exposed], fabricated from coping-cap material.
	a. Snap-on Coping Anchor Plates: Concealed, galvanized-steel sheet, 12 inches wide, with integral cleats.
	b. Face-Leg Cleats: Concealed, continuous [galvanized-steel sheet] [stainless steel].



	2.3 ROOF-EDGE SPECIALTIES
	A. Canted Roof-Edge [Fascia] [and] [Gravel Stop] <Insert drawing designation>: Manufactured, two-piece, roof-edge fascia consisting of [snap-on] [compression-clamped] metal fascia cover in section lengths not exceeding [12 feet] <Insert dimension> and...
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ATAS International, Inc.
	b. Metal-Era, Inc.
	c. OMG, Inc.
	d. Or Approved Equal.

	1. Metallic-Coated Steel Sheet Fascia Covers: Zinc-coated (galvanized) steel, nominal [0.028-inch thickness] [0.034-inch thickness] [thickness as required to meet performance requirements] <Insert thickness>.
	1. Surface: [Smooth, flat] [Embossed] finish.
	1. Finish: [Two-coat fluoropolymer] [Three-coat fluoropolymer] [Two-coat mica fluoropolymer] [Three-coat metallic fluoropolymer] <Insert finish>.
	1. Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.
	2. Formed Aluminum Sheet Fascia Covers: Aluminum sheet, [0.040 inch thick] [0.050 inch thick] [0.063 inch thick] [thickness as required to meet performance requirements] <Insert thickness>.
	a. Surface: [Smooth, flat] [Embossed] finish.
	b. Finish::  [Mill] [Two-coat fluoropolymer.] [Three-coat fluoropolymer] [Two-coat mica fluoropolymer] [Three-coat metallic fluoropolymer] [Clear anodic] [Color anodic] <Insert finish>.
	c. Color::  [Light bronze] [Medium bronze] [Dark bronze] [Black] [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.

	3. Corners: Factory mitered and [soldered] [continuously welded] [mechanically clinched and sealed watertight].
	4. Splice Plates: [Concealed] [Exposed], of same material, finish, and shape as fascia cover.
	5. Fascia Accessories::  [Fascia extenders with continuous hold-down cleats] [Wall cap] [Soffit trim] [Overflow scuppers] [Overflow scuppers with perforated screens] [Spillout scuppers] [Downspout scuppers with integral conductor head and downspout ad...

	B. Roof-Edge Fascia: Manufactured, two-piece, roof-edge fascia consisting of snap-on metal fascia cover in section lengths not exceeding [12 feet] <Insert dimension> and a continuous metal receiver with integral drip-edge cleat to engage fascia cover ...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ATAS International, Inc.
	b. Metal-Era, Inc.
	c. OMG, Inc.
	d. Or Approved Equal.

	1. Metallic-Coated Steel Sheet Fascia Covers: Zinc-coated (galvanized) steel, nominal [0.028-inch thickness] [0.034-inch thickness] [thickness as required to meet performance requirements] <Insert thickness>.
	1. Surface: [Smooth, flat] [Embossed] finish.
	1. Finish: [Two-coat fluoropolymer] [Three-coat fluoropolymer] [Two-coat mica fluoropolymer] [Three-coat metallic fluoropolymer] <Insert finish>.
	1. Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.
	2. Formed Aluminum Sheet Fascia Covers: Aluminum sheet, [0.040 inch thick] [0.050 inch thick] [0.063 inch thick] [thickness as required to meet performance requirements] <Insert thickness>.
	a. Surface: [Smooth, flat] [Embossed] finish.
	b. Finish::  [Mill] [Two-coat fluoropolymer] [Three-coat fluoropolymer] [Two-coat mica fluoropolymer] [Three-coat metallic fluoropolymer] [Clear anodic] [Color anodic] <Insert finish>.
	c. Color::  [Light bronze] [Medium bronze] [Dark bronze] [Black] [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.

	3. Corners: Factory mitered and [soldered] [continuously welded] [mechanically clinched and sealed watertight].
	4. Splice Plates: [Concealed] [Exposed], of same material, finish, and shape as fascia cover.
	5. Receiver::  [Galvanized-steel sheet, nominal 0.040-inch thickness] [Aluminum sheet, 0.050 inch thick] [Extruded aluminum, 0.080 inch thick] [Manufacturer's standard material and thickness].
	6. Fascia Accessories::  [Fascia extenders with continuous hold-down cleats] [Wall cap] [Soffit trim] [Overflow scuppers] [Overflow scuppers with perforated screens] [Spillout scuppers] [Downspout scuppers with integral conductor head and downspout ad...


	1.1 Corners: Factory mitered and [soldered] [continuously welded] [mechanically clinched and sealed watertight].
	1.1 Accessories: [Fascia extenders with continuous hold-down cleats] [Wall cap] [Soffit trim] <Insert description>.
	2.4 ROOF-EDGE DRAINAGE SYSTEMS
	A.  Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. ATAS International, Inc.
	2. Metal-Era, Inc.
	3. OMG, Inc.
	4. Or Approved Equal.<Double click here to find, evaluate, and insert list of manufacturers and products.>

	B. Gutters: Manufactured in uniform section lengths not exceeding [12 feet] <Insert dimension>, with matching corner units, ends, outlet tubes, and other accessories. Elevate back edge at least 1 inch above front edge. Furnish flat-stock gutter straps...
	1. Zinc-Coated Steel: Nominal [0.028-inch] [0.034-inch] <Insert value> thickness.
	1. Aluminum Sheet::  [0.032 inch] [0.040 inch] [0.050 inch] [0.063 inch] <Insert value> thick.
	2. Gutter Profile: [Style A] [Style B] [Style F] [Style G] [Style H] [Style I] [Style K] [Style K highback] [Half-round single bead] [Half-round highback] [Quarter round] [Ogee] [As indicated] <Insert style> according to SMACNA's "Architectural Sheet ...
	3. Corners: Factory mitered and [soldered] [continuously welded] [mechanically clinched and sealed watertight].
	4. Gutter Supports::  [Gutter brackets] [Straps] [Spikes and ferrules] [Manufacturer's standard supports as selected by Architect] <Insert description> with finish matching the gutters.

	C. Downspouts::  [Plain round] [Corrugated round] [Plain rectangular] [Corrugated rectangular] [Open-face rectangular] <Insert shape> complete with [machine-crimped] [mitered] [smooth-curve] elbows, manufactured from the following exposed metal. Furni...
	1. Zinc-Coated Steel: Nominal [0.028-inch] [0.034-inch] <Insert value> thickness.
	1. Formed Aluminum::  [0.032 inch] [0.040 inch] [0.050 inch] [0.063 inch] <Insert value> thick.

	D. Conductor Heads: Manufactured conductor heads, each with flanged back and stiffened top edge, and of dimensions and shape indicated, complete with outlet tube that nests into upper end of downspout[, exterior flange trim,] [and] [built-in overflow].
	1. Zinc-Coated Steel: Nominal [0.028-inch] <Insert value> thickness.
	1. Formed Aluminum: [0.032 inch] <Insert value> thick.

	E. Splash Pans: Fabricate from the following exposed metal:
	1. Zinc-Coated Steel: Nominal [0.028-inch] <Insert value> thickness.
	1. Formed Aluminum: [0.040 inch] <Insert value> thick.

	A. Zinc-Coated Steel Finish: [Two-coat fluoropolymer] [Three-coat fluoropolymer] [Two-coat mica fluoropolymer] [Three-coat metallic fluoropolymer] <Insert finish>.
	A. Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.
	F. Aluminum Finish::  [Mill] [Two-coat fluoropolymer] [Three-coat fluoropolymer] [Two-coat mica fluoropolymer] [Three-coat metallic fluoropolymer] [Clear anodic] [Color anodic] <Insert finish>.
	1. Color::  [Light bronze] [Medium bronze] [Dark bronze] [Black] [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.


	1.1 Stainless Steel Finish: [ASTM A480/A480M No. 2B (bright, cold rolled, unpolished)] [ASTM A480/A480M No. 3 (coarse, polished directional satin)] [ASTM A480/A480M No. 4 (bright, polished directional satin)] <Insert finish>.
	1.1 Copper Finish: [Non-patinated, mill] [Pre-patinated dark brown] [Pre-patinated verdigris] <Insert finish>.
	2.5 REGLETS AND COUNTERFLASHINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Fry Reglet Corporation.
	2. Metal-Era, Inc.
	3. OMG, Inc.
	4. Or Approved Equal.

	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Reglets: Manufactured units formed to provide secure interlocking of separate reglet and counterflashing pieces, from the following exposed metal:
	1. Zinc-Coated Steel: Nominal [0.022-inch] [0.028-inch] <Insert value> thickness.
	1. Formed Aluminum::  [0.024 inch] [0.050 inch] <Insert value> thick.
	2. Stainless Steel: [0.0188 inch] [0.0250 inch] <Insert value> thick.
	3. Corners: Factory mitered and [soldered] [continuously welded] [mechanically clinched and sealed watertight].
	4. Surface-Mounted Type: Provide reglets with slotted holes for fastening to substrate, with neoprene or other suitable weatherproofing washers, and with channel for sealant at top edge.
	5. Stucco Type, Embedded: Provide reglets with upturned fastening flange and extension leg of length to match thickness of applied finish materials.
	1. Concrete Type, Embedded: Provide temporary closure tape to keep reglet free of concrete materials, special fasteners for attaching reglet to concrete forms, and guides to ensure alignment of reglet section ends.
	6. Masonry Type, Embedded: Provide reglets with offset top flange for embedment in masonry mortar joint.

	C. Counterflashings: Manufactured units of heights to overlap top edges of base flashings by 4 inches and in lengths not exceeding [12 feet] <Insert dimension> designed to snap into [reglets] [or] [through-wall-flashing receiver] and compress against ...
	1. Zinc-Coated Steel: Nominal [0.022-inch] [0.028-inch] <Insert value> thickness.
	1. Formed Aluminum::  [0.024 inch] [0.032 inch] <Insert value> thick.
	2. Stainless Steel: [0.0188 inch] [0.0250 inch] <Insert value> thick.

	A. Copper: [16 oz./sq. ft.] <Insert weight>.
	D. Accessories:
	1. Flexible-Flashing Retainer: Provide resilient plastic or rubber accessory to secure flexible flashing in reglet where clearance does not permit use of standard metal counterflashing or where reglet is provided separate from metal counterflashing.
	2. Counterflashing Wind-Restraint Clips: Provide clips to be installed before counterflashing to prevent wind uplift of counterflashing lower edge.

	A. Zinc-Coated Steel Finish: [Two-coat fluoropolymer] [Three-coat fluoropolymer] [Two-coat mica fluoropolymer] [Three-coat metallic fluoropolymer] <Insert finish>.
	A. Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.
	E. Aluminum Finish::  [Mill] [Two-coat fluoropolymer] [Three-coat fluoropolymer] [Two-coat mica fluoropolymer] [Three-coat metallic fluoropolymer] [Clear anodic] [Color anodic] <Insert finish>.
	1. Color::  [Light bronze] [Medium bronze] [Dark bronze] [Black] [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.

	F. Stainless Steel Finish::  [ASTM A480/A480M No. 2B (bright, cold rolled, unpolished)] [ASTM A480/A480M No. 3 (coarse, polished directional satin)] [ASTM A480/A480M No. 4 (bright, polished directional satin)] <Insert finish>.

	1.1 Copper Finish: [Non-patinated, mill] [Pre-patinated verdigris] <Insert finish>.
	2.6 MATERIALS
	A. Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, G90 coating designation.
	B. Aluminum Sheet: ASTM B209, alloy as standard with manufacturer for finish required, with temper to suit forming operations and performance required.
	C. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304.

	1.1 Copper Sheet: ASTM B370, cold-rolled copper sheet, H00 or H01 temper.
	2.7 UNDERLAYMENT MATERIALS
	A. Self-Adhering, High-Temperature Sheet: Minimum 30 to 40 mils thick, consisting of slip-resisting polyethylene-film top surface laminated to layer of butyl or SBS-modified asphalt adhesive, with release-paper backing; cold applied. Provide primer wh...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Carlisle WIP Products; a brand of Carlisle Construction Materials.
	b. Henry Company.
	c. Owens Corning.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Thermal Stability: ASTM D1970/D1970M; stable after testing at 240 deg F.
	3. Low-Temperature Flexibility: ASTM D1970/D1970M; passes after testing at minus 20 deg F.

	B. Felt: ASTM D226/D226M, Type II (No. 30), asphalt-saturated organic felt, nonperforated.
	C. Slip Sheet: Rosin-sized building paper, 3-lb/100 sq. ft. minimum.

	2.8 MISCELLANEOUS MATERIALS
	A. Fasteners: Manufacturer's recommended fasteners, suitable for application and designed to meet performance requirements. Furnish the following unless otherwise indicated:
	1. Exposed Penetrating Fasteners: Gasketed screws with hex washer heads matching color of sheet metal.
	1. Fasteners for Copper Sheet: Copper, hardware bronze, or passivated Series 300 stainless steel.
	2. Fasteners for Aluminum: Aluminum or Series 300 stainless steel.
	3. Fasteners for Stainless Steel Sheet: Series 300 stainless steel.
	4. Fasteners for Zinc-Coated (Galvanized) Steel Sheet: Series 300 stainless steel or hot-dip zinc-coated steel according to ASTM A153/A153M or ASTM F2329.

	B. Elastomeric Sealant: ASTM C920, elastomeric [polyurethane] [silicone] polymer sealant of type, grade, class, and use classifications required by roofing-specialty manufacturer for each application.
	C. Butyl Sealant: ASTM C1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for hooked-type joints with limited movement.
	D. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M.
	E. Asphalt Roofing Cement: ASTM D4586, asbestos free, of consistency required for application.

	1.1 Solder for Copper: ASTM B32, [lead-free solder] [Grade Sn50, 50 percent tin and 50 percent lead] <Insert solder grade>.
	2.9 FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.
	D. Coil-Coated Galvanized-Steel Sheet Finishes:
	1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal surfaces to comply with ASTM A755/A755M and coating and resin manufacturers' written instructions.
	a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin...
	b. Concealed Surface Finish: Apply pretreatment and manufacturer's standard acrylic or polyester backer finish consisting of prime coat and wash coat with a minimum total dry film thickness of 0.5 mil.


	E. Coil-Coated Aluminum Sheet Finishes:
	1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
	a. Two-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resi...
	b. Concealed Surface Finish: Apply pretreatment and manufacturer's standard acrylic or polyester backer finish consisting of prime coat and wash coat with a minimum total dry film thickness of 0.5 mil.


	A. Color Anodic Finish: AAMA 611, [AA-M12C22A42/A44, Class I, 0.018 mm] [AA-M12C22A32/A34, Class II, 0.010 mm] or thicker.
	F. Aluminum Extrusion Finishes:
	1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
	a. Two-Coat Fluoropolymer: AAMA [2604] [2605]. Fluoropolymer finish containing not less than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating...
	b. Concealed Surface Finish: Apply pretreatment and manufacturer's standard acrylic or polyester backer finish consisting of prime coat and wash coat with a minimum total dry film thickness of 0.5 mil.




	PART 1 -  Pre-Patinated Finish: Chemically treated according to ASTM B882.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions, and other conditions affecting performance of the Work.
	B. Examine walls, roof edges, and parapets for suitable conditions for roof specialties.
	C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage where applicable, and securely anchored.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION OF UNDERLAYMENT
	A. Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with temperature restrictions of underlayment manufacturer for installation. Apply wrinkle free, in shingle fashion to shed water, and with end laps of not less than...
	1. Apply continuously under [copings] [roof-edge specialties] [and] [reglets and counterflashings].
	2. Coordinate application of self-adhering sheet underlayment under roof specialties with requirements for continuity with adjacent air barrier materials.

	B. Felt Underlayment: Install with adhesive for temporary anchorage to minimize use of mechanical fasteners under roof specialties. Apply in shingle fashion to shed water, with lapped joints of not less than 2 inches.
	C. Slip Sheet: Install with tape or adhesive for temporary anchorage to minimize use of mechanical fasteners under roof specialties. Apply in shingle fashion to shed water, with lapped joints of not less than 2 inches.

	3.3 INSTALLATION, GENERAL
	A. Install roof specialties according to manufacturer's written instructions. Anchor roof specialties securely in place, with provisions for thermal and structural movement. Use fasteners, solder, protective coatings, separators, underlayments, sealan...
	1. Install roof specialties level, plumb, true to line and elevation; with limited oil-canning and without warping, jogs in alignment, buckling, or tool marks.
	2. Provide uniform, neat seams with minimum exposure of solder and sealant.
	3. Install roof specialties to fit substrates and to result in weathertight performance. Verify shapes and dimensions of surfaces to be covered before manufacture.
	4. Torch cutting of roof specialties is not permitted.
	5. Do not use graphite pencils to mark metal surfaces.

	B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from contact with each other or with corrosive substrates by painting contact surfaces with bituminous coating or by other permanent separation as recommended ...
	1. Coat concealed side of [uncoated aluminum] [and] [stainless steel] roof specialties with bituminous coating where in contact with wood, ferrous metal, or cementitious construction.
	2. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of roof specialties for waterproof performance.

	C. Expansion Provisions: Allow for thermal expansion of exposed roof specialties.
	1. Space movement joints at a maximum of [12 feet] <Insert dimension> with no joints within [18 inches] <Insert dimension> of corners or intersections unless otherwise indicated on Drawings.
	2. When ambient temperature at time of installation is between 40 and 70 deg F, set joint members for 50 percent movement each way. Adjust setting proportionately for installation at higher ambient temperatures.

	D. Fastener Sizes: Use fasteners of sizes that penetrate [wood blocking or sheathing not less than 1-1/4 inches for nails and not less than 3/4 inch for wood screws] [substrate not less than recommended by fastener manufacturer to achieve maximum pull...
	E. Seal concealed joints with butyl sealant as required by roofing-specialty manufacturer.
	F. Seal joints as required for weathertight construction. Place sealant to be completely concealed in joint. Do not install sealants at temperatures below 40 deg F.

	1.1 Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges of sheets to be soldered to a width of 1-1/2 inches; however, reduce pre-tinning where pre-tinned surface would show in completed Work. Tin edges of un...
	3.4 INSTALLATION OF COPINGS
	A. Install cleats, anchor plates, and other anchoring and attachment accessories and devices with concealed fasteners.
	B. Anchor copings with manufacturer's required devices, fasteners, and fastener spacing to meet performance requirements.
	1. Interlock face and back leg drip edges of snap-on coping cap into cleated anchor plates anchored to substrate at [30-inch centers] [40-inch centers] [manufacturer's required spacing that meets performance requirements] <Insert spacing>.
	2. Interlock face-leg drip edge into continuous cleat anchored to substrate at [24-inch centers] [16-inch centers] [manufacturer's required spacing that meets performance requirements] <Insert spacing>. Anchor back leg of coping with screw fasteners a...


	3.5 INSTALLATION OF ROOF-EDGE SPECIALITIES
	A. Install cleats, cants, and other anchoring and attachment accessories and devices with concealed fasteners.
	B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener spacing to meet performance requirements.

	3.6 INSTALLATION OF ROOF-EDGE DRAINAGE-SYSTEM
	A. Install components to produce a complete roof-edge drainage system according to manufacturer's written instructions. Coordinate installation of roof perimeter flashing with installation of roof-edge drainage system.
	B. Gutters: Join and seal gutter lengths. Allow for thermal expansion. Attach gutters to firmly anchored gutter supports spaced not more than [12 inches] [24 inches] [30 inches] <Insert dimension>36 inches apart. Attach ends with rivets and [seal with...
	1. Install gutter with expansion joints at locations indicated but not exceeding [50 feet] <Insert dimension> apart. Install expansion-joint caps.

	C. Downspouts: Join sections with manufacturer's standard telescoping joints. Provide hangers with fasteners designed to hold downspouts securely to walls and 1 inch away from walls; locate fasteners at top and bottom and at approximately [60 inches] ...
	1. Provide elbows at base of downspouts at grade to direct water away from building.
	2. Connect downspouts to underground drainage system indicated.

	D. Splash Pans: Install where downspouts discharge on [low-slope roofs] <Insert surface>. Set in [asphalt roofing cement] [elastomeric sealant].
	E. Parapet Scuppers: Install scuppers through parapet where indicated. Continuously support scupper, set to correct elevation, and seal flanges to interior wall face, over cants or tapered edge strips, and under roofing membrane.
	1. Anchor scupper closure trim flange to exterior wall and seal or solder to scupper.
	2. Loosely lock front edge of scupper with conductor head.
	3. Seal or solder exterior wall scupper flanges into back of conductor head.

	F. Conductor Heads: Anchor securely to wall with elevation of conductor top edge 1 inch below [scupper] [gutter] discharge.

	3.7 INSTALLATION OF REGLETS AND COUNTERFLASHINGS
	A. Coordinate installation of reglets and counterflashings with installation of base flashings.
	A. Embedded Reglets: See [Section 033000 "Cast-in-Place Concrete"] [and] [Section 042000 "Unit Masonry"] for installation of reglets.
	B. Surface-Mounted Reglets: Install reglets to receive flashings where flashing without embedded reglets is indicated on Drawings. Install at height so that inserted counterflashings overlap 4 inches over top edge of base flashings.
	C. Counterflashings: Insert counterflashings into reglets or other indicated receivers; ensure that counterflashings overlap 4 inches over top edge of base flashings. Lap counterflashing joints a minimum of 4 inches and bed with butyl sealant. Fit cou...

	3.8 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean and neutralize flux materials. Clean off excess solder and sealants.
	C. Remove temporary protective coverings and strippable films as roof specialties are installed. On completion of installation, clean finished surfaces, including removing unused fasteners, metal filings, pop rivet stems, and pieces of flashing. Maint...
	D. Replace roof specialties that have been damaged or that cannot be successfully repaired by finish touchup or similar minor repair procedures.



	077200  - Roof Accessories
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Roof curbs.
	2. Equipment supports.
	1. Roof hatches.
	1. Heat and smoke vents.
	1. Gravity ventilators.
	1. Pipe and duct supports.
	1. Pipe portals.
	3. Preformed flashing sleeves.

	A. Roof walkways.
	B. Related Requirements:
	1. Section 055000 "Metal Fabrications" for metal vertical ladders, ships' ladders, and stairs for access to roof hatches.
	1. Section 055213 "Pipe and Tube Railings" for safety railing systems not attached to roof-hatch curbs.
	1. Section 076100 "Sheet Metal Roofing" for shop- and field-formed roof curbs and snow guards for sheet metal roofing.
	2. Section 076200 "Sheet Metal Flashing and Trim" for shop- and field-formed metal flashing, roof-drainage systems, roof expansion-joint covers, and miscellaneous sheet metal trim and accessories.
	3. Section 077100 "Roof Specialties" for manufactured fasciae, copings, gravel stops, gutters and downspouts, and counterflashing.
	1. Section 077129 "Manufactured Roof Expansion Joints" for manufactured roof expansion-joint covers.
	1. Section 077253 "Snow Guards" for snow guards.
	4. Section 086200 "Unit Skylights" for single- and double-glazed domed plastic skylights with curb frame.
	5. Section 230548 "Vibration and Seismic Controls for HVAC" for special curbs designed to accommodate seismic and vibration controls.
	6. Section 233423 "HVAC Power Ventilators" for power roof-mounted ventilators.
	7. Section 237413 "Packaged, Outdoor, Central-Station Air-Handling Units" for standard curbs specified with rooftop units.


	1.1 [Section 284621.11 "Addressable Fire-Alarm Systems"] [Section 28462.13 "Conventional Fire-Alarm Systems"] for interconnects to automatically operated heat and smoke vents.
	1.3 COORDINATION
	A. Coordinate layout and installation of roof accessories with [roofing membrane and base flashing and ]interfacing and adjoining construction to provide a leakproof, weathertight, secure, and noncorrosive installation.
	B. Coordinate dimensions with rough-in information or Shop Drawings of equipment to be supported.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of roof accessory.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.

	B. Shop Drawings: For roof accessories.
	1. Include plans, elevations, keyed details, and attachments to other work. Indicate dimensions, loadings, and special conditions. Distinguish between plant- and field-assembled work.

	C. Samples: For each exposed product and for each color and texture specified, prepared on Samples of size to adequately show color.
	D. Delegated-Design Submittal: For [roof curbs] and [equipment supports] [and] [walkways] indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsib...
	1. Detail mounting, securing, and flashing of roof-mounted items to roof structure. Indicate coordinating requirements with roof membrane system.
	2. Wind-Restraint Details: Detail fabrication and attachment of wind restraints. Show anchorage details and indicate quantity, diameter, and depth of penetration of anchors.


	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Roof plans, drawn to scale, and coordinating penetrations and roof-mounted items. Show the following:
	1. Size and location of roof accessories specified in this Section.
	2. Method of attaching roof accessories to roof or building structure.
	3. Other roof-mounted items including mechanical and electrical equipment, ductwork, piping, and conduit.
	4. Required clearances.

	B. Sample Warranties: For manufacturer's special warranties.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For roof accessories to include in operation and maintenance manuals.

	1.7 WARRANTY
	A. Special Warranty on Painted Finishes: Manufacturer's standard form in which manufacturer agrees to repair finishes or replace roof accessories that show evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Fluoropolymer Finish: Deterioration includes, but is not limited to, the following:
	a. Color fading more than 5 Delta E units when tested according to ASTM D2244.
	b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214.
	c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

	2. Finish Warranty Period:  [20] [10] <Insert number>  years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General Performance: Roof accessories shall withstand exposure to weather and resist thermally induced movement without failure, rattling, leaking, or fastener disengagement due to defective manufacture, fabrication, installation, or other defects ...
	B. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design [roof curbs] [and ] [equipment supports] to comply with wind performance requirements, including comprehensive engineering an...
	C. Wind-Restraint Performance:  [As indicated on Drawings] <Insert requirements>.

	2.2 ROOF CURBS
	A. Roof Curbs: Internally reinforced roof-curb units capable of supporting superimposed live and dead loads, including equipment loads and other construction indicated on Drawings, bearing continuously on roof structure, and capable of meeting perform...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Greenheck Fan Corporation.
	b. Kingspan Light + Air, North America.
	c. Thybar Corporation.
	d. Or Approved Equal.


	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to be supported.
	C. Supported Load Capacity: [Coordinate load capacity with information on Shop Drawings of equipment to be supported] <Insert load requirements>.
	D. Material: [Zinc-coated (galvanized)] [Aluminum-zinc alloy-coated] steel sheet, [0.052 inch] [0.064 inch] [0.079 inch] <Insert dimension> thick.
	1. Finish::  [Mill phosphatized] [Factory prime coating] [Two-coat fluoropolymer] [Baked enamel or powder coat] <Insert finish>.
	2. Color::  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.

	A. Material: Aluminum sheet, [0.090 inch] [0.125 inch] <Insert dimension> thick.
	A. Finish: [Mill] [Factory prime coating] [Clear anodic] [Color anodic] [Two-coat fluoropolymer] [Baked enamel or powder coat] <Insert finish>.
	A. Retain "Color" Subparagraph below if retaining any of last three options in "Finish" Subparagraph above.
	A. Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] [Light bronze] [Medium bronze] [Dark bronze] <Insert color>.
	A. Material: Stainless steel sheet, [0.0781 inch] <Insert dimension> thick.
	A. Finish: [Manufacturer's standard] [ASTM A480/A480M, No. 2D, directional polish finish] <Insert finish>.
	E. Construction:
	1. Curb Profile: [Manufacturer's standard] [Profile as indicated on Drawings] compatible with roofing system.
	2. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to conform to roof profile.
	3. Fabricate curbs to minimum height of [12 inches] <Insert dimension> above roofing surface unless otherwise indicated.
	4. Top Surface: Level top of curb, with roof slope accommodated [by sloping deck-mounting flange] [or] [by use of leveler frame].
	5. Sloping Roofs: Where roof slope exceeds 1:48, fabricate curb with perimeter curb height tapered to accommodate roof slope so that top surface of perimeter curb is level. Equip unit with water diverter or cricket on side that obstructs water flow.
	6. Insulation: Factory insulated with [1-1/2-inch-] <Insert dimension> thick glass-fiber board insulation.
	7. Liner: Same material as curb, of manufacturer's standard thickness and finish.
	8. Nailer: Factory-installed wood nailer [along top flange of curb] [under top flange on side of curb], continuous around curb perimeter.
	9. Wind Restraint Straps and Base Flange Attachment: Provide wind restraint straps, welded strap connectors, and base flange attachment to roof structure at perimeter of curb, of size and spacing required to meet wind uplift requirements.
	10. Platform Cap: Where portion of roof curb is not covered by equipment, provide weathertight platform cap formed from 3/4-inch-thick plywood covered with metal sheet of same type, thickness, and finish as required for curb.
	11. Metal Counterflashing: Manufacturer's standard, removable, fabricated of same metal and finish as curb.
	12. Security Grille::  [Provide for all units] [Provide where indicated].
	13. Damper Tray: Provide damper tray or shelf with opening [3 inches] <Insert dimension> [less than interior curb dimensions indicated] [of size indicated].


	2.3 EQUIPMENT SUPPORTS
	A. Equipment Supports:  [Internally reinforced perimeter] [Rail-type] metal equipment supports capable of supporting superimposed live and dead loads between structural supports, including equipment loads and other construction indicated on Drawings, ...
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>Manufacturers:  Subject to compliance with requirements provide products by one of the following:
	a. Custom Solution Roof and Metal Products.
	b. Greenheck Fan Corporation.
	c. Thybar Corporation.
	d. Or Approved Equal.


	B. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to be supported.
	C. Supported Load Capacity:  [Coordinate load capacity with information on Shop Drawings of equipment to be supported] <Insert load requirements>.
	D. Material:  [Zinc-coated (galvanized)] [Aluminum-zinc alloy-coated] steel sheet, [0.052 inch] [0.064 inch] [0.079 inch] <Insert dimension> thick.
	1. Finish:  [Mill phosphatized] [Factory prime coating] [Two-coat fluoropolymer] [Baked enamel or powder coat] <Insert finish>.
	2. Color:  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.

	A. Material: Aluminum sheet, [0.090 inch] [0.125 inch] <Insert dimension> thick.
	A. Finish: [Mill] [Factory prime coating] [Clear anodic] [Color anodic] [Two-coat fluoropolymer] [Baked enamel or powder coat] <Insert finish>.
	A. Retain "Color" Subparagraph below if retaining any of last three options in "Finish" Subparagraph above.
	A. Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] [Light bronze] [Medium bronze] [Dark bronze] <Insert color>.
	A. Material: Stainless steel sheet, [0.0781 inch] <Insert dimension> thick.
	A. Finish: [Manufacturer's standard] [ASTM A480/A480M, No. 2D, directional polish finish] <Insert finish>.
	E. Construction:
	1. Curb Profile:  [Manufacturer's standard] [Profile as indicated on Drawings] compatible with roofing system.
	2. Insulation: Factory insulated with [1-1/2-inch-] <Insert dimension> thick glass-fiber board insulation.
	3. Liner: Same material as equipment support, of manufacturer's standard thickness and finish.
	4. Nailer: Factory-installed continuous wood nailers [3-1/2 inches] [5-1/2 inches] <Insert dimension> wide [on top flange of equipment supports] [under top flange on side of curb], continuous around support perimeter.
	5. Wind Restraint Straps and Base Flange Attachment: Provide wind restraint straps, welded strap connectors, and base flange attachment to roof structure at perimeter of curb of size and spacing required to meet wind uplift requirements.
	6. Platform Cap: Where portion of equipment support is not covered by equipment, provide weathertight platform cap formed from 3/4-inch-thick plywood covered with metal sheet of same type, thickness, and finish as required for curb.
	7. Metal Counterflashing: Manufacturer's standard, removable, fabricated of same metal and finish as equipment support.
	8. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to conform to roof profile.
	9. Fabricate equipment supports to minimum height of [12 inches] <Insert dimension> above roofing surface unless otherwise indicated.
	10. Sloping Roofs: Where roof slope exceeds 1:48, fabricate each support with height to accommodate roof slope so that tops of supports are level with each other. Equip supports with water diverters or crickets on sides that obstruct water flow.
	11. Security Grille:  [Provide for all units] [Provide where indicated on Drawings].


	1.1 Adjustable-Height Roller-Bearing Pipe Supports: Polycarbonate pipe stand base, pipe support, and roller housing, with stainless steel threaded rod designed for adjusting support height, accommodating up to [18 inch] <Insert dimension> diameter pip...
	1.1 "Adjustable-Height Structure-Mounted Pipe Supports" Paragraph below describes pipe support products by Thaler Metal Industries Ltd. and several other manufacturers.
	1.1 Adjustable-Height Structure-Mounted Pipe Supports: Extruded-aluminum tube, filled with urethane insulation; [2 inches] <Insert dimension> in diameter; accommodating up to [7-inch-] <Insert dimension> diameter pipe or conduit, with provision for pi...
	1.1 Curb-Mounted Pipe Supports: Galvanized steel support with welded or mechanically fastened and sealed corner joints,[straight sides,] [ integral metal cant,] [ stepped integral metal cant raised the thickness of roof insulation,] and integrally for...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Duct Supports: Extruded-aluminum, urethane-insulated supports, [2 inches] <Insert dimension> in diameter; with manufacturer's recommended hardware for mounting to structure or structural roof deck.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Finish: [Manufacturer's standard] <Insert finish>.
	1.1 PIPE PORTALS
	1.1 Pipe portals vary among manufacturers. Paragraphs below are examples only; insert descriptions of other types to suit Project.
	1.1 Curb-Mounted Pipe Portal: Insulated roof-curb units with welded or mechanically fastened and sealed corner joints,[ straight sides,] [ integral metal cant,] [ stepped integral metal cant raised the thickness of roof insulation,] and integrally for...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Flashing Pipe Portal: Formed aluminum membrane-mounting flashing flange and sleeve with collared opening and pressure-sealed conically shaped EPDM protective rubber cap sized for piping indicated, with stainless steel snaplock swivel clamps.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2.4 PREFORMED FLASHING SLEEVES
	A. Exhaust Vent Flashing: Double-walled metal flashing sleeve or boot, insulation filled, with integral deck flange, [12 inches] <Insert dimension> high, with removable metal hood and [slotted] [perforated] metal collar.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Options in "Metal" and "Diameter" subparagraphs below are standard. Verify availability of other options with manufacturers.
	A. Metal: Aluminum sheet, [0.063 inch] <Insert thickness> thick.
	A. Diameter: [As indicated on Drawings] [3 inches] [4 inches] [5 inches] [6 inches] [7 inches] [8 inches] [9 inches] [10 inches] <Insert dimension>.
	A. Finish: [Manufacturer's standard] <Insert finish>.
	A. Vent Stack Flashing: Metal flashing sleeve, uninsulated, with integral deck flange.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Custom Solution Roof and Metal Products.
	b. Menzies Metal Products.
	c. Thaler Metal Industries Ltd.
	d. Or Approved Equal.

	2. Metal:  [Aluminum sheet, 0.063 inch thick] <Insert material and thickness>.
	3. Height:  [7 inches] [13 inches]. [19 inches] <Insert dimension>.
	4. Diameter:  [As indicated on Drawings.] [2 inches] [3 inches] [4 inches] [5 inches] [6 inches] <Insert dimension>.
	5. Finish:  [Manufacturer's standard] <Insert finish>.


	1.1 Wind Restraint: Provide wind restraint attachment to roof structure of size and spacing required to meet wind uplift requirements.
	1.1 Finish: [Manufacturer's standard] <Insert finish>.
	2.5 METAL MATERIALS
	A. Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, G90 coating designation[ and mill phosphatized for field painting where indicated].
	1. Mill-Phosphatized Finish: Manufacturer's standard for field painting.
	1. Factory Prime Coating: Where field painting is indicated, apply pretreatment and white or light-colored, factory-applied, baked-on epoxy primer coat, with a minimum dry film thickness of 0.2 mil.
	1. Exposed Coil-Coated Finish: Prepainted by the coil-coating process to comply with ASTM A755/A755M. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
	a. Two-Coat Fluoropolymer Finish: AAMA 621. System consisting of primer and fluoropolymer color topcoat containing not less than 70 percent polyvinylidene fluoride (PVDF) resin by weight.

	2. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or polyester-backer finish consisting of prime coat and wash coat, with a minimum total dry film thickness of 0.5 mil.

	B. Aluminum-Zinc Alloy-Coated Steel Sheet: ASTM A792/A792M, AZ50 coated.
	1. Factory Prime Coating: Where field painting is indicated, apply pretreatment and white or light-colored, factory-applied, baked-on epoxy primer coat, with a minimum dry film thickness of 0.2 mil.
	1. Exposed Coil-Coated Finish: Prepainted by the coil-coating process to comply with ASTM A755/A755M. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
	a. Two-Coat Fluoropolymer Finish: AAMA 621. System consisting of primer and fluoropolymer color topcoat containing not less than 70 percent polyvinylidene fluoride (PVDF) resin by weight.

	2. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or polyester-backer finish consisting of prime coat and wash coat, with a minimum total dry film thickness of 0.5 mil.

	C. Aluminum Sheet: ASTM B209, manufacturer's standard alloy for finish required, with temper to suit forming operations and performance required.
	1. Clear Anodic Finish: AAMA 611, [AA-M12C22A41, Class I, 0.018 mm] [AA-M12C22A31, Class II, 0.010 mm] or thicker.
	1. Color Anodic Finish: AAMA 611, [AA-M12C22A42/A44, Class I, 0.018 mm] [AA-M12C22A32/A34, Class II, 0.010 mm] or thicker.
	1. Exposed Coil-Coated Finish: Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
	a. Two-Coat Fluoropolymer Finish: AAMA 2605. System consisting of primer and fluoropolymer color topcoat containing not less than 70 percent polyvinylidene fluoride (PVDF) resin by weight.

	2. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness of 1.5 mils. Comply with coating manufacturer's written instructions for cleaning, conversion coating, and applying and baking finish.
	3. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or polyester-backer finish consisting of prime coat and wash coat, with a minimum total dry film thickness of 0.5 mil.

	D. Aluminum Extrusions and Tubes: ASTM B221, manufacturer's standard alloy and temper for type of use, finished to match assembly where used; otherwise mill finished.
	E. Stainless Steel Sheet and Shapes: ASTM A240/A240M or ASTM A666, Type 304.
	F. Steel Shapes: ASTM A36/A36M, hot-dip galvanized according to ASTM A123/A123M unless otherwise indicated.
	G. Steel Tube: ASTM A500/A500M, round tube.
	H. Galvanized-Steel Tube: ASTM A500/A500M, round tube, hot-dip galvanized according to ASTM A123/A123M.
	I. Steel Pipe: ASTM A53/A53M, galvanized.

	2.6 MISCELLANEOUS MATERIALS
	A. Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous items required by manufacturer for a complete installation.
	B. Cellulosic-Fiber Board Insulation: ASTM C208, Type II, Grade 1, thickness as indicated.
	C. Glass-Fiber Board Insulation: ASTM C726, nominal density of 3 lb/cu. ft., thermal resistivity of 4.3 deg F x h x sq. ft./Btu x in. at 75 deg F, thickness as indicated.
	D. Polyisocyanurate Board Insulation: ASTM C1289, thickness and thermal resistivity as indicated.
	E. Wood Nailers: Softwood lumber, pressure treated with waterborne preservatives for aboveground use, acceptable to authorities having jurisdiction,[ containing no arsenic or chromium,] and complying with AWPA C2; not less than 1-1/2 inches thick.
	A. Security Grilles: [3/4-inch] <Insert dimension> diameter, ASTM A1011/A1011M steel bars spaced [6 inches] <Insert dimension> o.c. in one direction and [12 inches] <Insert dimension> o.c. in the other; factory finished as follows:
	A. Surface Preparation: Remove mill scale and rust, if any, from uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White Metal Blast Cleaning," or SSPC-SP 8, "Pickling."
	A. Factory Priming for Field-Painted Finish: Apply shop primer specified below immediately after surface preparation and pretreatment.
	A. Shop Primer: Manufacturer's or fabricator's standard, fast-curing, lead- and chromate-free, universal primer; selected for resistance to normal atmospheric corrosion, for compatibility with substrate and field-applied finish paint system indicated,...
	F. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M.
	G. Underlayment:
	1. Felt: ASTM D226/D226M, Type II (No. 30), asphalt-saturated organic felt, nonperforated.
	2. Polyethylene Sheet: 6-mil-thick polyethylene sheet complying with ASTM D4397.
	3. Slip Sheet: Building paper, 3 lb/100 sq. ft. minimum, rosin sized.
	4. Self-Adhering, High-Temperature Sheet: Minimum 30 to 40 mils thick, consisting of slip-resisting polyethylene-film top surface laminated to layer of butyl or SBS-modified asphalt adhesive, with release-paper backing; cold applied. Provide primer wh...

	H. Fasteners: Roof accessory manufacturer's recommended fasteners suitable for application and metals being fastened. Match finish of exposed fasteners with finish of material being fastened. Provide nonremovable fastener heads to exterior exposed fas...
	1. Fasteners for Zinc-Coated or Aluminum-Zinc Alloy-Coated Steel: Series 300 stainless steel or hot-dip zinc-coated steel according to ASTM A153/A153M or ASTM F2329.
	2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel.
	3. Fasteners for Stainless Steel Sheet: Series 300 stainless steel.

	I. Gaskets: Manufacturer's standard tubular or fingered design of neoprene, EPDM, PVC, or silicone or a flat design of foam rubber, sponge neoprene, or cork.
	J. Elastomeric Sealant: ASTM C920, elastomeric [polyurethane] [silicone ] polymer sealant as recommended by roof accessory manufacturer for installation indicated; low modulus; of type, grade, class, and use classifications required to seal joints and...
	K. Butyl Sealant: ASTM C1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for expansion joints with limited movement.
	L. Asphalt Roofing Cement: ASTM D4586/D4586M, asbestos free, of consistency required for application.

	2.7 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions, and other conditions affecting performance of the Work.
	B. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.
	C. Verify dimensions of roof openings for roof accessories.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install roof accessories according to manufacturer's written instructions.
	1. Install roof accessories level; plumb; true to line and elevation; and without warping, jogs in alignment, buckling, or tool marks.
	2. Anchor roof accessories securely in place so they are capable of resisting indicated loads.
	3. Use fasteners, separators, sealants, and other miscellaneous items as required to complete installation of roof accessories and fit them to substrates.
	4. Install roof accessories to resist exposure to weather without failing, rattling, leaking, or loosening of fasteners and seals.

	B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from contact with each other or with corrosive substrates by painting contact surfaces with bituminous coating or by other permanent separation as recommended ...
	1. Coat concealed side of [uncoated aluminum] [stainless steel] roof accessories with bituminous coating where in contact with wood, ferrous metal, or cementitious construction.
	2. Underlayment: Where installing roof accessories directly on cementitious or wood substrates, install a course of underlayment and cover with manufacturer's recommended slip sheet.
	3. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of roof accessories for waterproof performance.

	C. Roof Curb Installation: Install each roof curb so top surface is level.
	D. Equipment Support Installation: Install equipment supports so top surfaces are level with each other.
	A. Roof-Hatch Installation:
	A. Verify that roof hatch operates properly. Clean, lubricate, and adjust operating mechanism and hardware.
	A. Attach safety railing system to roof-hatch curb.
	A. Attach ladder-assist post according to manufacturer's written instructions.
	A. Heat and Smoke Vent Installation:
	A. Install heat and smoke vent so top perimeter surfaces are level.
	A. Install and test heat and smoke vents and their components for proper operation according to NFPA 204.
	A. Gravity Ventilator Installation: Verify that gravity ventilators operate properly and have unrestricted airflow. Clean, lubricate, and adjust operating mechanisms.
	E. Pipe Support Installation: Comply with MSS SP-58 and MSS SP-89. Install supports and attachments as required to properly support piping. Arrange for grouping of parallel runs of horizontal piping, and support together.
	1. Pipes of Various Sizes: Space supports for smallest pipe size or install intermediate supports for smaller diameter pipes as specified for individual pipe hangers.

	F. Preformed Flashing-Sleeve[ and Flashing Pipe Portal] Installation: Secure flashing sleeve to roof membrane according to flashing-sleeve manufacturer's written instructions; flash sleeve flange to surrounding roof membrane according to roof membrane...
	A. Remove ballast from top surface of low-slope roofing at locations of contact with roof-walkway supports.
	A. Install roof walkway support pads prior to placement of roof walkway support stands onto low-slope roofing.
	A. Redistribute removed ballast after installation of support pads.
	G. Seal joints with [elastomeric ] [or ] [butyl] sealant as required by roof accessory manufacturer.

	3.3 REPAIR AND CLEANING
	A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing according to ASTM A780/A780M.
	B. Touch up factory-primed surfaces with compatible primer ready for field painting according to Section 099113 "Exterior Painting."
	C. Clean exposed surfaces according to manufacturer's written instructions.
	D. Clean off excess sealants.
	E. Replace roof accessories that have been damaged or that cannot be successfully repaired by finish touchup or similar minor repair procedures.



	078413 - Penetration Firestopping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Penetration firestopping systems for the following applications:
	a. Penetrations in fire-resistance-rated walls.


	A. Penetrations in horizontal assemblies.
	A. Penetrations in smoke barriers.
	B. Related Requirements:
	1. Section 078443 "Joint Firestopping" for joints in or between fire-resistance-rated construction, at exterior curtain-wall/floor intersections, and in smoke barriers.


	1.1 <Insert participants>.
	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	A. Sustainable Design Submittals:
	A. <Double click to insert sustainable design text for sealants.>
	B. Product Schedule: For each penetration firestopping system. Include location, illustration of firestopping system, and design designation of qualified testing and inspecting agency.
	1. Engineering Judgments: Where Project conditions require modification to a qualified testing and inspecting agency's illustration for a particular penetration firestopping system, submit illustration, with modifications marked, approved by penetrati...


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer.
	B. Product Test Reports: For each penetration firestopping system, for tests performed by a qualified testing agency.

	1.5 CLOSEOUT SUBMITTALS
	A. Installer Certificates: From Installer indicating that penetration firestopping systems have been installed in compliance with requirements and manufacturer's written instructions.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: A firm that has been approved by FM Approval according to FM Approval 4991, "Approval Standard for Firestop Contractors," or been evaluated by UL and found to comply with its "Qualified Firestop Contractor Program Requirem...

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations: Do not install penetration firestopping system when ambient or substrate temperatures are outside limits permitted by penetration firestopping system manufacturers or when substrates are wet because of rain, frost, conden...
	B. Install and cure penetration firestopping materials per manufacturer's written instructions using natural means of ventilations or, where this is inadequate, forced-air circulation.

	1.8 COORDINATION
	A. Coordinate construction of openings and penetrating items to ensure that penetration firestopping systems can be installed according to specified firestopping system design.
	B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate penetration firestopping systems.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics:
	1. Perform penetration firestopping system tests by a qualified testing agency acceptable to authorities having jurisdiction.
	2. Test per testing standards referenced in "Penetration Firestopping Systems" Article. Provide rated systems complying with the following requirements:
	a. Penetration firestopping systems shall bear classification marking of a qualified testing agency.
	1) UL in its "Fire Resistance Directory."
	2) Intertek Group in its "Directory of Listed Building Products."
	3) FM Approval in its "Approval Guide."




	1.1 <Insert name of qualified testing and inspecting agency>.
	2.2 PENETRATION FIRESTOPPING SYSTEMS
	A. Penetration Firestopping Systems: Systems that resist spread of fire, passage of smoke and other gases, and maintain original fire-resistance rating of construction penetrated. Penetration firestopping systems shall be compatible with one another, ...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 3M Fire Protection Products.
	b. Hilti, Inc.
	c. Tremco, Inc.
	d. Or Approved Equal.


	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Penetrations in Fire-Resistance-Rated Walls: Penetration firestopping systems with ratings determined per ASTM E814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg.
	1. F-Rating: Not less than the fire-resistance rating of constructions penetrated.

	A. Penetrations in Smoke Barriers: Penetration firestopping systems with ratings determined per UL 1479, based on testing at a positive pressure differential of 0.30-inch wg.
	A. Ratings in "L-Rating" Subparagraph below indicate resistance to air leakage.
	A. L-Rating: Not exceeding 5.0 cfm/sq. ft. of penetration opening at and no more than 50-cfm cumulative total for any 100 sq. ft. at both ambient and elevated temperatures.
	C. Exposed Penetration Firestopping Systems: Flame-spread and smoke-developed indexes of less than 25 and 450, respectively, per ASTM E84.
	A. Manufactured Piping Penetration Firestopping System: Penetration firestopping systems with ratings determined per ASTM E814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Rating in "F-Rating" Subparagraph below indicates resistance to flame spread.
	A. F-Rating: At least one hour, but not less than the fire-resistance rating of constructions penetrated.
	A. Ratings in "T-Rating" Subparagraph below indicate resistance to excessive thermal transmission.
	A. T-Rating: At least one hour, but not less than the fire-resistance rating of constructions penetrated except for floor penetrations within the cavity of a wall.
	A. Ratings in "W-Rating" Subparagraph below indicate resistance to water leakage. W-ratings are not required by the IBC but may be needed if water leakage is a concern.
	A. W-Rating: Provide penetration firestopping systems showing no evidence of water leakage when tested according to UL 1479.
	A. Sleeve: Molded-PVC plastic, of length to match slab thickness and with integral nailing flange on one end for installation in cast-in-place concrete slabs.
	A. Fitting in "Stack Fitting" Subparagraph below is for use with plastic stacks.
	A. Stack Fitting: ASTM A48/A48M, gray-iron, hubless-pattern wye branch with neoprene O-ring at base and gray-iron plug in thermal-release harness. Include PVC protective cap for plug.
	A. Coating in "Special Coating" Subparagraph below is for use with corrosion-resistant plastic stacks.
	A. Special Coating: Corrosion resistant on interior of fittings.
	D. Accessories: Provide components for each penetration firestopping system that are needed to install fill materials and to maintain ratings required. Use only those components specified by penetration firestopping system manufacturer and approved by...
	1. Permanent forming/damming/backing materials.
	2. Substrate primers.
	3. Collars.
	4. Steel sleeves.


	2.3 FILL MATERIALS
	A. Cast-in-Place Firestop Devices: Factory-assembled devices for use in cast-in-place concrete floors and consisting of an outer sleeve lined with an intumescent strip, a flange attached to one end of the sleeve for fastening to concrete formwork, and...
	B. Latex Sealants: Single-component latex formulations that do not re-emulsify after cure during exposure to moisture.
	C. Firestop Devices: Factory-assembled collars formed from galvanized steel and lined with intumescent material sized to fit specific diameter of penetrant.
	D. Intumescent Composite Sheets: Rigid panels consisting of aluminum-foil-faced intumescent elastomeric sheet bonded to galvanized-steel sheet.
	E. Intumescent Putties: Nonhardening, water-resistant, intumescent putties containing no solvents or inorganic fibers.
	F. Intumescent Wrap Strips: Single-component intumescent elastomeric sheets with aluminum foil on one side.
	G. Mortars: Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, fillers and lightweight aggregate formulated for mixing with water at Project site to form a nonshrinking, homogeneous mortar.
	H. Pillows/Bags: Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant additives. Where exposed, cover openings with steel-reinforcin...
	I. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, nonshrinking foam.
	J. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants.

	2.4 MIXING
	A. Penetration Firestopping Materials: For those products requiring mixing before application, comply with penetration firestopping system manufacturer's written instructions for accurate proportioning of materials, water (if required), type of mixing...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening configurations, penetrating items, substrates, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning: Before installing penetration firestopping systems, clean out openings immediately to comply with manufacturer's written instructions and with the following requirements:
	1. Remove from surfaces of opening substrates and from penetrating items foreign materials that could interfere with adhesion of penetration firestopping materials.
	2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable of developing optimum bond with penetration firestopping materials. Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Prime substrates where recommended in writing by manufacturer using that manufacturer's recommended products and methods. Confine primers to areas of bond; do not allow spillage and migration onto exposed surfaces.

	3.3 INSTALLATION
	A. General: Install penetration firestopping systems to comply with manufacturer's written installation instructions and published drawings for products and applications.
	B. Install forming materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings.
	1. After installing fill materials and allowing them to fully cure, remove combustible forming materials and other accessories not forming permanent components of firestopping.

	C. Install fill materials by proven techniques to produce the following results:
	1. Fill voids and cavities formed by openings, forming materials, accessories and penetrating items to achieve required fire-resistance ratings.
	2. Apply materials so they contact and adhere to substrates formed by openings and penetrating items.
	3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.


	3.4 IDENTIFICATION
	A. Wall Identification: Permanently label walls containing penetration firestopping systems with the words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering not less than 3 inches high and with minimum 0.375-inch strokes.
	1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet from end of wall and at intervals not exceeding 30 feet.

	B. Penetration Identification: Identify each penetration firestopping system with legible metal or plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches of penetration firestopping system edge so labels are visible to a...
	1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Designation of applicable testing and inspecting agency.
	4. Date of installation.
	5. Manufacturer's name.
	6. Installer's name.


	3.5 FIELD QUALITY CONTROL
	A. Owner will engage a qualified testing agency to perform tests and inspections according to ASTM E2174.
	B. Where deficiencies are found or penetration firestopping system is damaged or removed because of testing, repair or replace penetration firestopping system to comply with requirements.
	C. Proceed with enclosing penetration firestopping systems with other construction only after inspection reports are issued and installations comply with requirements.

	3.6 CLEANING AND PROTECTION
	A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with cleaning materials that are approved in writing by penetration firestopping system manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure that penetration firestopping systems are without damage or deterioration at time of Substantial Completion. If, despite such protection, damage or deteriora...



	078443 - Joint Firestopping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Joints in or between fire-resistance-rated constructions.

	A. Joints at exterior curtain-wall/floor intersections.
	A. Joints in smoke barriers.
	B. Related Requirements:
	1. Section 078413 "Penetration Firestopping" for penetrations in fire-resistance-rated walls, horizontal assemblies, and smoke barriers[ and for wall identification].
	1. Section 079513.13 "Interior Expansion Joint Cover Assemblies" for fire-resistive manufactured expansion-joint cover assemblies for interior floors, walls, and ceilings.
	1. Section 079513.16 "Exterior Expansion Joint Cover Assemblies" for fire-resistive manufactured expansion-joint cover assemblies for exterior building walls, soffits, and parapets.
	1. Section 079513.19 "Parking Deck Expansion Joint Cover Assemblies" for fire-resistive manufactured expansion-joint cover assemblies subject to vehicular traffic.
	2. Section 092216 "Non-Structural Metal Framing" for firestop tracks for metal-framed partition heads.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	A. Sustainable Design Submittals:
	A. <Double click to insert sustainable design text for sealants.>
	B. Product Schedule: For each joint firestopping system. Include location, illustration of firestopping system, and design designation of qualified testing agency.
	1. Engineering Judgments: Where Project conditions require modification to a qualified testing agency's illustration for a particular joint firestopping system condition, submit illustration, with modifications marked, approved by joint firestopping s...


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer.
	B. Product Test Reports: For each joint firestopping system, for tests performed by a qualified testing agency.

	1.5 CLOSEOUT SUBMITTALS
	A. Installer Certificates: From Installer indicating that joint firestopping systems have been installed in compliance with requirements and manufacturer's written instructions.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: A firm that has been approved by FM Approvals according to FM Approvals 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to comply with UL's "Qualified Firestop Contractor Program Requirements."

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations: Do not install joint firestopping systems when ambient or substrate temperatures are outside limits permitted by joint firestopping system manufacturers or when substrates are wet due to rain, frost, condensation, or othe...
	B. Install and cure joint firestopping systems per manufacturer's written instructions using natural means of ventilation or, where this is inadequate, forced-air circulation.

	1.8 COORDINATION
	A. Coordinate construction of joints to ensure that joint firestopping systems can be installed according to specified firestopping system design.
	B. Coordinate sizing of joints to accommodate joint firestopping systems.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics:
	1. Perform joint firestopping system tests by a qualified testing agency acceptable to authorities having jurisdiction.
	2. Test per testing standards referenced in "Joint Firestopping Systems" Article. Provide rated systems complying with the following requirements:
	a. Joint firestopping systems shall bear classification marking of a qualified testing agency.
	1) UL in its "Fire Resistance Directory."
	2) Intertek Group in its "Directory of Listed Building Products."
	3) <Insert name of qualified testing agency>.




	2.2 JOINT FIRESTOPPING SYSTEMS
	A. Joint Firestopping Systems: Systems that resist spread of fire, passage of smoke and other gases, and maintain original fire-resistance rating of assemblies in or between which joint firestopping systems are installed. Joint firestopping systems sh...
	B. Joints in or between Fire-Resistance-Rated Construction: Provide joint firestopping systems with ratings determined per ASTM E1966 or UL 2079.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 3M Fire Protection Products.
	b. Hilti, Inc.
	c. Tremco, Inc.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of the wall, floor, or roof in or between which it is installed.

	A. L-Rating: Not exceeding 5.0 cfm/ft. of joint at both ambient and elevated temperatures.
	A. Exposed Joint Firestopping Systems: Flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E84.
	A. <Double click to insert sustainable design text for sealants.>
	A. <Double click to insert sustainable design text for sealants.>
	C. Accessories: Provide components of joint firestopping systems, including primers and forming materials, that are needed to install elastomeric fill materials and to maintain ratings required. Use only components specified by joint firestopping syst...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for joint configurations, substrates, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning: Before installing joint firestopping systems, clean joints immediately to comply with fire-resistive joint system manufacturer's written instructions and the following requirements:
	1. Remove from surfaces of joint substrates foreign materials that could interfere with adhesion of elastomeric fill materials or compromise fire-resistive rating.
	2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum bond with elastomeric fill materials. Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Prime substrates where recommended in writing by joint firestopping system manufacturer using that manufacturer's recommended products and methods. Confine primers to areas of bond; do not allow spillage and migration onto exposed surfaces.

	3.3 INSTALLATION
	A. General: Install joint firestopping systems to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming materials and other accessories of types required to support elastomeric fill materials during their application and in position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	1. After installing elastomeric fill materials and allowing them to fully cure, remove combustible forming materials and other accessories not indicated as permanent components of fire-resistive joint system.

	C. Install elastomeric fill materials for joint firestopping systems by proven techniques to produce the following results:
	1. Elastomeric fill voids and cavities formed by joints and forming materials as required to achieve fire-resistance ratings indicated.
	2. Apply elastomeric fill materials so they contact and adhere to substrates formed by joints.
	3. For elastomeric fill materials that will remain exposed after completing the Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.


	3.4 IDENTIFICATION
	A. Joint Identification: Identify joint firestopping systems with legible metal or plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches of joint edge so labels are visible to anyone seeking to remove or joint firestopp...
	1. The words "Warning - Joint Firestopping - Do Not Disturb. Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Designation of applicable testing agency.
	4. Date of installation.
	5. Manufacturer's name.
	6. Installer's name.


	3.5 FIELD QUALITY CONTROL
	A. Inspecting Agency: Owner will engage a qualified testing agency to perform tests and inspections according to ASTM E2393.
	B. Where deficiencies are found or joint firestopping systems are damaged or removed due to testing, repair or replace joint firestopping systems so they comply with requirements.
	C. Proceed with enclosing joint firestopping systems with other construction only after inspection reports are issued and installations comply with requirements.

	3.6 CLEANING AND PROTECTION
	A. Clean off excess elastomeric fill materials adjacent to joints as the Work progresses by methods and with cleaning materials that are approved in writing by joint firestopping system manufacturers and that do not damage materials in which joints oc...
	B. Provide final protection and maintain conditions during and after installation that ensure joint firestopping systems are without damage or deterioration at time of Substantial Completion. If damage or deterioration occurs despite such protection, ...



	079200 - Joint Sealants
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Silicone joint sealants.
	1. Nonstaining silicone joint sealants.
	2. Urethane joint sealants.
	1. Immersible joint sealants.
	1. Silyl-terminated polyether (STPE) joint sealants.
	1. Mildew-resistant joint sealants.
	1. Polysulfide joint sealants.
	3. Butyl joint sealants.
	4. Latex joint sealants.

	B. Related Requirements:
	1. Section 079100 "Preformed Joint Seals" for preformed compressible foam and precured joint seals.
	1. Section 079219 "Acoustical Joint Sealants" for sealing joints in sound-rated construction.


	1.1 Preinstallation Conference: Conduct conference at [Project site] <Insert location>.
	1.2 ACTION SUBMITTALS
	A. Product Data:
	1. Joint-sealants.
	2. Joint sealant backing materials.

	B. Samples for Initial Selection: Manufacturer's standard color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Samples for Verification: For each type and color of joint sealant required, provide Samples with joint sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material matching the appearance of exposed surfaces adjacent to joint...
	D. Joint-Sealant Schedule: Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.


	1.1 Sustainable Design Submittals:
	1.1 <Double click to insert sustainable design text for sealants.>
	1.3 INFORMATIONAL SUBMITTALS
	A. Test and Evaluation Reports:
	1. Preconstruction Laboratory Test Schedule: Include the following information for each joint sealant and substrate material to be tested:
	a. Joint-sealant location and designation.
	b. Manufacturer and product name.
	c. Type of substrate material.
	d. Proposed test.
	e. Number of samples required.

	2. Preconstruction Laboratory Test Reports: For each joint sealant and substrate material to be tested from sealant manufacturer, indicating the following:
	a. Materials forming joint substrates and joint-sealant backings have been tested for compatibility and adhesion with joint sealants.
	b. Interpretation of test results and written recommendations for primers and substrate preparation are needed for adhesion.

	3. Preconstruction Field-Adhesion-Test Reports: Indicate which sealants and joint preparation methods resulted in optimum adhesion to joint substrates based on testing specified in "Preconstruction Testing" Article.

	B. Field Quality-Control Submittals:
	1. Field-Adhesion-Test Reports: For each sealant application tested.

	C. Sample warranties.

	1.4 CLOSEOUT SUBMITTALS
	A. Warranty Documentation:
	1. Manufacturers' special warranties.
	2. Installer's special warranties.


	1.5 QUALITY ASSURANCE
	A. Qualifications:
	1. Installers: Authorized representative who is trained and approved by manufacturer.
	2. Testing Agency: Qualified in accordance with ASTM C1021 to conduct the testing indicated.


	1.6 MOCKUPS
	A. Install sealant in mockups of assemblies specified in other Sections that are indicated to receive joint sealants specified in this Section. Use materials and installation methods specified in this Section.

	1.7 PRECONSTRUCTION TESTING
	A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturers, for testing indicated below, samples of materials that will contact or affect joint sealants.
	1. Adhesion Testing: Use ASTM C794 to determine whether priming and other specific joint preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint substrates.
	2. Compatibility Testing: Use ASTM C1087 to determine sealant compatibility when in contact with glazing and gasket materials.
	3. Stain Testing: Use ASTM C1248 to determine stain potential of sealant when in contact with [stone and ] [masonry] <Insert substrate> substrates.
	4. Submit manufacturer's recommended number of pieces of each type of material, including joint substrates, joint-sealant backings, and miscellaneous materials.
	5. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
	6. For materials failing tests, obtain joint-sealant manufacturer's written instructions for corrective measures, including use of specially formulated primers.
	7. Testing will not be required if joint-sealant manufacturers submit data that are based on previous testing, not older than 24 months, of sealant products for adhesion to, staining of, and compatibility with joint substrates and other materials matc...

	B. Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion to Project joint substrates as follows:
	1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect.
	2. Conduct field tests for each kind of sealant and joint substrate.
	3. Notify Architect seven days in advance of dates and times when test joints will be erected.
	4. Arrange for tests to take place with joint-sealant manufacturer's technical representative present.
	a. Test Method: Test joint sealants in accordance with Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1.1 in ASTM C1193 or Method A, Tail Procedure, in ASTM C1521.
	1) For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side. Repeat procedure for opposite side.


	5. Report whether sealant failed to adhere to joint substrates or tore cohesively. Include data on pull distance used to test each kind of product and joint substrate. For sealants that fail adhesively, retest until satisfactory adhesion is obtained.
	6. Evaluation of Preconstruction Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from testing, in absence of other indications of noncompliance with requirements, will be considered satisfactory. Do not use sealants that fail to ...


	1.8 FIELD CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer[ or are below 40 deg F].
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.9 WARRANTY
	A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period: [Two] <Insert number> years from date of Substantial Completion.

	B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or replace those joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period: [Five] <Insert number> years from date of Substantial Completion.

	C. Special warranties specified in this article exclude deterioration or failure of joint sealants from the following:
	1. Movement of the structure caused by stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression.
	2. Disintegration of joint substrates from causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 SOURCE LIMITATIONS
	A. Obtain joint sealants from single manufacturer [for each sealant type].

	2.2 JOINT SEALANTS, GENERAL
	A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testing...
	B. Colors of Exposed Joint Sealants::  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

	1.1 Silicone, S, NS, 100/50, NT: Single-component, nonsag, plus 100 percent and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, Grade NS, Class 100/50, Use NT.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Silicone, S, NS, 50, NT: Single-component, nonsag, plus 50 percent and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, Grade NS, Class 50, Use NT.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Silicone, S, NS, 35, NT: Single-component, nonsag, plus 35 percent and minus 35 percent movement capability. nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, Grade NS, Class 35, Use NT.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Silicone, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, Grade NS, Class 25, Use NT.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Silicone, Acid Curing, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, acid-curing silicone joint sealant: ASTM C920, Type S, Grade NS, Class 25, Use NT.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Silicone, S, NS, 100/50, T, NT: Single-component, nonsag, plus 100 percent and minus 50 percent movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, Grade NS, Class 100/50, Uses T and NT.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Silicone, S, NS, 50, T, NT: Single-component, nonsag, plus 50 percent and minus 50 percent movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, Grade NS, Class 50, Uses T and NT.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Silicone, S, NS, 25, T, NT: Single-component, nonsag, plus 25 percent and minus 25 percent movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, Grade NS, Class 25, Uses T and NT.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Silicone, S, P, 100/50, T, NT: Single-component, pourable, plus 100 percent and minus 50 percent movement capability traffic- and nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, Grade P, Class 100/50, Uses T and NT.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Silicone, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, Grade P, Class 25, Uses T and NT.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Silicone, M, P, 100/50, T, NT: Multicomponent, pourable, plus 100 percent and minus 50 percent movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type M, Grade P, Class 100/50, Uses T and NT.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2.3 NONSTAINING SILICONE JOINT SEALANTS
	A. Nonstaining Joint Sealants: No staining of substrates when tested in accordance with ASTM C1248.
	A. Silicone, Nonstaining, S, NS, 100/50, NT: Nonstaining, single-component, nonsag, plus 100 percent and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, Grade NS, Class 100/50, Use NT.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Silicone, Nonstaining, S, NS, 50, NT: Nonstaining, single-component, nonsag, plus 50 percent and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, Grade NS, Class 50, Use NT.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Pecora Corporation.
	b. The Dow Chemical Company.
	c. Tremco Incorporated.
	d. Or Approved Equal.



	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Silicone, Nonstaining, S, NS, 100/50, T, NT: Nonstaining, single-component, nonsag, plus 100 percent and minus 50 percent movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, Grade NS, Class 1...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Silicone, Nonstaining, M, NS, 50, NT: Nonstaining, multicomponent, nonsag, plus 50 percent and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type M, Grade NS, Class 50, Use NT.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2.4 URETHANE JOINT SEALANTS
	A. Urethane, S, NS, 25, NT: Single-component, nonsag, nontraffic-use, plus 25 percent and minus 25 percent movement capability, urethane joint sealant; ASTM C920, Type S, Grade NS, Class 25, Use NT.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Pecora Corporation.
	b. Permathane®/Acryl-R®; ITW Polymers Sealants North America.
	c. Sherwin-Williams Company (The).
	d. Or Approved Equal.


	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Urethane, S, NS, 100/50, T, NT: Single-component, nonsag, plus 100 percent and minus 50 percent movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type S, Grade NS, Class 100/50, Uses T and NT.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Urethane, S, NS, 25, T, NT: Single-component, nonsag, plus 25 percent and minus 25 percent movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type S, Grade NS, Class 25, Uses T and NT.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Urethane, S, P, 35, T, NT: Single-component, pourable, plus 35 percent and minus 35 percent movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type S, Grade P, Class 35, Uses T and NT.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Urethane, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type S, Grade P, Class 25, Uses T and NT.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Pecora Corporation.
	b. Permathane®/Acryl-R®; ITW Polymers Sealants North America.
	c. Sherwin-Williams Company (The).
	d. Or Approved Equal.


	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Urethane, M, NS, 50, NT: Multicomponent, nonsag, plus 50 percent and minus 50 percent movement capability nontraffic-use, urethane joint sealant; ASTM C920, Type M, Grade NS, Class 50, Use NT.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Urethane, M, NS, 25, NT: Multicomponent, nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, urethane joint sealant; ASTM C920, Type M, Grade NS, Class 25, Use NT.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Urethane, M, NS, 50, T, NT: Multicomponent, nonsag, plus 50 percent and minus 50 percent movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type M, Grade NS, Class 50, Uses T and NT.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Urethane, M, NS, 25, T, NT: Multicomponent, nonsag, plus 25 percent and minus 25 percent movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type M, Grade NS, Class 25, Uses T and NT.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	C. Urethane, M, P, 50, T, NT: Multicomponent, pourable, plus 50 percent and minus 50 percent movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type M, Grade P, Class 50, Uses T and NT.
	1. Pecora Corporation.
	2. Tremco Incorporated.
	3. Sika Corporation.
	4. Or Approved Equal.

	D. Butyl-Rubber-Based Joint Sealants: ASTM C1311.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Bostik, Inc.
	b. Everkem Diversified Products, Inc.
	c. Pecora Corporation.
	d. Or Approved Equal.



	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2.5 LATEX JOINT SEALANTS
	A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP, Grade NF.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Pecora Corporation.
	b. Sherwin-Williams Company (The).
	c. Tremco Incorporated.
	d. Or Approved Equal.



	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2.6 JOINT-SEALANT BACKING
	A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, primers, and other joint fillers; and approved for applications indicated by sealant manufacturer based on field experience and laboratory testing.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Alcot Plastics Ltd.
	b. Construction Foam Products; a division of Nomaco, Inc.
	c. Master Builders Solutions.
	d. Or Approved Equal.


	B. Cylindrical Sealant Backings: ASTM C1330, [Type C (closed-cell material with a surface skin)] [Type O (open-cell material)] [Type B (bicellular material with a surface skin)] [ or any of the preceding types, as approved in writing by joint-sealant ...
	C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint. Provide self-adhesive tape where app...

	2.7 MISCELLANEOUS MATERIALS
	A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in a...
	C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants. Remove loose particles remaining after c...
	a. Concrete.
	b. Masonry.
	c. Unglazed surfaces of ceramic tile.
	d. Exterior insulation and finish systems.Cement Plastering.
	e. <Insert other porous joint substrate>.

	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants. Nonporous joint substrates include the following:
	a. Metal.
	b. Glass.
	c. Porcelain enamel.
	d. Glazed surfaces of ceramic tile.
	e. <Insert other nonporous joint substrate>.


	B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-sealant manufacturer's written instruction...
	C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears. Remove ta...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General: Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of type indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application, and replace them with dry materials.

	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate ...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile in accordance with Figure 8A in ASTM C1193 unless otherwise indicated.


	1.1 Provide flush joint profile at [locations indicated on Drawings] <Insert locations> in accordance with Figure 8B in ASTM C1193.
	1.1 Provide recessed joint configuration of recess depth and at [locations indicated on Drawings] <Insert locations> in accordance with Figure 8C in ASTM C1193.
	1.1 Use masking tape to protect surfaces adjacent to recessed tooled joints.
	3.4 FIELD QUALITY CONTROL
	A. Testing Agency::  [Owner will engage] [Engage] a qualified testing agency to perform tests and inspections.
	B. Tests and Inspections:
	1. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows:
	a. Extent of Testing: Test completed and cured sealant joints as follows:
	1) Perform [10] <Insert number> tests for the first [1000 ft.] <Insert dimension> of joint length for each kind of sealant and joint substrate.
	2) Perform one test for each [1000 ft.] <Insert dimension> of joint length thereafter or one test per each floor per elevation.

	b. Test Method: Test joint sealants in accordance with Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C1193 or Method A, Tail Procedure, in ASTM C1521.
	1) For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side. Repeat procedure for opposite side.

	c. Inspect tested joints and report on the following:
	1) Whether sealants filled joint cavities and are free of voids.
	2) Whether sealant dimensions and configurations comply with specified requirements.
	3) Whether sealants in joints connected to pulled-out portion failed to adhere to joint substrates or tore cohesively. Include data on pull distance used to test each kind of product and joint substrate. Compare these results to determine if adhesion ...

	d. Record test results in a field-adhesion-test log. Include dates when sealants were installed, names of persons who installed sealants, test dates, test locations, whether joints were primed, adhesion results and percent elongations, sealant materia...
	e. Repair sealants pulled from test area by applying new sealants following same procedures used originally to seal joints. Ensure that original sealant surfaces are clean and that new sealant contacts original sealant.

	2. Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from testing or noncompliance with other indicated requirements will be considered satisfactory. Remove sealants that fail to adhere to joint substrates during test...

	C. Prepare test and inspection reports.

	3.5 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.6 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...

	3.7 JOINT-SEALANT SCHEDULE
	A. Exterior joints in horizontal traffic surfaces[ JS-#1]:
	1. Joint Locations:
	a. Control and expansion joints in brick pavers.
	a. Isolation and contraction joints in cast-in-place concrete slabs.
	a. Joints between plant-precast architectural concrete paving units.
	a. Joints in stone paving units[, including steps].
	a. Tile control and expansion joints.
	b. Joints between different materials listed above.
	c. <Insert other joints>.
	d. Other joints as indicated on Drawings.

	2. Joint Sealant: [Urethane, M, P, 50, T, NT] <Insert joint sealant>.
	3. Joint-Sealant Color::  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range of colors] <Insert color>.

	A. Joint Sealant: [Urethane, immersible, S, P, 25, T, NT, I] <Insert joint sealant>.
	A. Joint-Sealant Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range of colors] <Insert color>.
	B. Exterior joints in vertical surfaces and horizontal nontraffic surfaces[ JS-#2]:
	1. Joint Locations:
	a. Construction joints in cast-in-place concrete.
	b. Joints between plant-precast architectural concrete units.
	c. Control and expansion joints in unit masonry.
	d. Joints in dimension stone cladding.
	e. Joints in glass unit masonry assemblies.
	f. Joints in exterior insulation and finish systems.
	g. Joints between metal panels.
	h. Joints between different materials listed above.
	i. Perimeter joints between materials listed above and frames of [doors] [windows] [and] [louvers].
	j. Control and expansion joints in [ceilings] [and other] [overhead surfaces].
	k. <Insert other joints>Joints in cement plastering.
	l. Other joints as indicated on Drawings.

	2. Joint Sealant: [Silicone, nonstaining, S, NS, 50, NT] <Insert joint sealant>.
	3. Joint-Sealant Color::  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range of colors] <Insert color>.

	C. Interior joints in horizontal traffic surfaces[ JS-#3]:
	1. Joint Locations:
	a. Isolation joints in cast-in-place concrete slabs.
	a. Control and expansion joints in stone flooring.
	a. Control and expansion joints in brick flooring.
	a. Control and expansion joints in tile flooring.
	b. <Insert other joints>Control and expansion joints in epoxy resinous flooring.
	c. Other joints as indicated on Drawings.

	2. Joint Sealant: [Urethane, S, P, 25, T, NT] <Insert joint sealant>.
	3. Joint-Sealant Color::  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range of colors] <Insert color>.

	D. Interior joints in vertical surfaces and horizontal nontraffic surfaces[ JS-#4]:
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	a. Tile control and expansion joints.
	b. Vertical joints on exposed surfaces of [unit masonry] [concrete] [walls] [and] [partitions].
	c. Horizontal joints on exposed surfaces of walls and partitions.
	a. Joints on underside of plant-precast structural concrete [beams] [and] [planks].
	a. <Insert other joints>.
	d. Other joints as indicated on Drawings.

	2. Joint Sealant: [Urethane, S, NS, 25, NT] <Insert joint sealant>.
	3. Joint-Sealant Color::  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range of colors] <Insert color>.

	E. Interior joints in vertical surfaces and horizontal nontraffic surfaces not subject to significant movement[ JS-#6]:
	1. Joint Locations:
	a. Control joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints between interior wall surfaces and frames of [interior doors] [windows] [and] [elevator entrances].
	c. Joints between interior wall surfaces and wall base.
	d. <Insert other joints>.
	e. Other joints as indicated on Drawings.

	2. Joint Sealant: [Acrylic latex] <Insert joint sealant>.
	3. Joint-Sealant Color::  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range of colors] <Insert color>.

	A. Joint Sealant: [Silicone, mildew resistant, acid curing, S, NS, 25, NT] <Insert joint sealant>.
	A. Joint-Sealant Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range of colors] <Insert color>.
	F. Concealed mastics[ JS-#]:
	1. Joint Locations:
	a. Aluminum thresholds.
	b. Sill plates.
	c. <Insert other joints>.
	d. Other joints as indicated on Drawings.

	2. Joint Sealant: [Butyl-rubber based] <Insert joint sealant>.
	3. Joint-Sealant Color::  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range of colors] <Insert color>.




	084213 - Aluminum-Framed Entrances
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Aluminum-framed entrance door systems.

	B. Related Requirements:
	1. Section 084226 "All-Glass Entrances" for systems without aluminum support framing.
	2. Section 081216 "Aluminum Frames" for interior aluminum framing.
	3. Section 084229.33 “Swinging Automatic Entrances” for automatic door entrance.


	1.1 <Insert requirements>.
	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.

	A. Sustainable Design Submittals:
	A. <Double click to insert sustainable design text for sealants.>
	A. <Double click to insert sustainable design text for recycled content.>
	A. <Double click to insert sustainable design text for regional materials.>
	A. <Double click to insert sustainable design text for EPDs and HPDs.>
	B. Shop Drawings: For aluminum-framed entrances. Include plans, elevations, sections, full-size details, and attachments to other work.
	1. Include details of provisions for assembly expansion and contraction and for draining moisture occurring within the assembly to the exterior.
	2. Include full-size isometric details of each type of vertical-to-horizontal intersection of aluminum-framed entrances, showing the following:
	a. Joinery, including concealed welds.
	b. Anchorage.
	c. Expansion provisions.
	d. Glazing.
	e. Flashing and drainage.

	3. Show connection to and continuity with adjacent thermal, weather, air, and vapor barriers.
	4. Include point-to-point wiring diagrams showing the following:
	a. Power requirements for each electrically operated door hardware.
	b. Location and types of switches, signal device, conduit sizes, and number and size of wires.


	C. Samples for Initial Selection: For units with factory-applied color finishes.
	D. Samples for Verification: For each type of exposed finish required, in manufacturer's standard sizes.
	E. Fabrication Sample: Of each vertical-to-horizontal intersection of assemblies, made from 12-inch lengths of full-size components and showing details of the following:
	1. Joinery, including concealed welds.
	2. Anchorage.
	3. Expansion provisions.
	4. Glazing.
	5. Flashing and drainage.

	F. Entrance Door Hardware Schedule: Prepared by or under supervision of supplier, detailing fabrication and assembly of entrance door hardware, as well as procedures and diagrams. Coordinate final entrance door hardware schedule with doors, frames, an...

	1.3 INFORMATIONAL SUBMITTALS
	A. Certificates:
	1. Energy Performance Certificates: For aluminum-framed entrances, accessories, and components, from manufacturer.
	a. Basis for Certification: NFRC-certified energy performance values for each aluminum-framed entrance.


	B. Test and Evaluation Reports:
	1. Product Test Reports: For aluminum-framed entrances, for tests performed by [qualified testing agency] [manufacturer and witnessed by a qualified testing agency].

	C. Field-Quality-Control Submittals:
	1. Field quality-control reports.

	D. Qualification Statements:
	1. For Installer[ and field testing agency].
	2. For egress door inspector.
	a. Submit documentation of compliance with NFPA 101, Section 7.2.1.15.4.
	b. Submit copy of DHI's Fire and Egress Door Assembly Inspector (FDAI) certificate.


	E. Sample warranties.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For aluminum-framed entrances.

	1.5 QUALITY ASSURANCE
	A. Qualifications:
	1. Installers: An entity that employs installers and supervisors who are trained and approved by manufacturer and that employs a qualified glazing contractor for this Project who is certified under the North American Contractor Certification Program (...
	2. Testing Agency: Qualified in accordance with ASTM E699 for testing indicated[ and accredited by IAS or ILAC Mutual Recognition Arrangement as complying with ISO/IEC 17025] and acceptable to Owner and Architect.
	3. Egress Door Inspector: Inspector for field quality-control inspections of egress door assemblies shall comply with qualifications set forth in NFPA 101, Section 7.2.1.15.4 and the following:
	a. DHI's Fire and Egress Door Assembly Inspector (FDAI) certification



	1.6 WARRANTY
	A. Special Warranty: [Manufacturer] [Installer] agrees to repair or replace components of aluminum-framed entrances that do not comply with requirements or that fail in materials or workmanship within specified warranty period.
	1. Warranty Period::  [Two] [Five] [10] <Insert number> years from date of Substantial Completion.

	B. Special Finish Warranty, Factory-Applied Finishes: Standard form in which manufacturer agrees to repair finishes or replace aluminum that shows evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Deterioration includes, but is not limited to, the following:
	a. Color fading more than 5 Delta E units when tested in accordance with ASTM D2244.
	b. Chalking in excess of a No. 8 rating when tested in accordance with ASTM D4214.
	c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

	2. Warranty Period::  [Five] [10] [20] <Insert number> years from date of Substantial Completion.

	C. Special Finish Warranty, Anodized Finishes: Standard form in which manufacturer agrees to repair finishes or replace aluminum that shows evidence of deterioration of anodized finishes within specified warranty period.
	1. Deterioration includes, but is not limited to, the following:
	a. Color fading more than 5 Delta E units when tested in accordance with ASTM D 2244.
	b. Chalking in excess of a No. 8 rating when tested in accordance with ASTM D 4214.
	c. Cracking, peeling, or chipping.

	2. Warranty Period:  [Five] [10] <Insert number> years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Arcadia, Inc.
	2. Kawneer North America, an Arconic company.
	3. U.S. Aluminum; a brand of C.R. Laurence.
	4. Or Approved Equal.

	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Source Limitations: Obtain all components of aluminum-framed entrance, including framing and accessories, from single manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. General Performance: Comply with performance requirements specified, as determined by testing of aluminum-framed entrances representing those indicated for this Project without failure due to defective manufacture, fabrication, installation, or oth...
	B. Structural Loads:
	1. Wind Loads: As indicated on Drawings.
	2. Other Design Loads: [As indicated on Drawings] <Insert loads>.

	C. Structural: Test in accordance with ASTM E330/E330M as follows:
	1. When tested at [150] <Insert number> percent of positive and negative wind-load design pressures, entrance doors, including anchorage, do not evidence material failures, structural distress, or permanent deformation of main framing members exceedin...
	2. Test Durations: As required by design wind velocity, but not less than [10] <Insert number> seconds.

	D. Water Penetration under Static Pressure: Test in accordance with ASTM E331 as follows:
	1. No evidence of water penetration through fixed glazing and framing areas of entrance doors when tested according to a minimum static-air-pressure differential of 20 percent of positive wind-load design pressure, but not less than [6.24 lbf/sq. ft.]...

	E. Energy Performance: Certified and labeled by manufacturer for energy performance as follows:
	1. Thermal Transmittance (U-factor):
	a. Fixed Glazing and Framing Areas: U-factor for the system of not more than [0.41 Btu/sq. ft. x h x deg F] [0.45 Btu/sq. ft. x h x deg F] [0.57 Btu/sq. ft. x h x deg F] [0.69 Btu/sq. ft. x h x deg F] <Insert value> as determined in accordance with NF...
	b. Entrance Doors: U-factor of not more than [0.68 Btu/sq. ft. x h x deg F] [0.77 Btu/sq. ft. x h x deg F] [0.83 Btu/sq. ft. x h x deg F] [1.10 Btu/sq. ft. x h x deg F] <Insert value> as determined in accordance with NFRC 100.

	2. Solar Heat-Gain Coefficient (SHGC):
	a. Fixed Glazing and Framing Areas: SHGC for the system of not more than [0.26] [0.35] [0.40] [0.45] <Insert value> as determined in accordance with NFRC 200.
	b. Entrance Doors: SHGC of not more than [0.22] [0.25] [0.35] [0.40] [0.45] <Insert value> as determined in accordance with NFRC 200.

	3. Air Leakage:
	a. Fixed Glazing and Framing Areas: Air leakage for the system of not more than [0.06 cfm/sq. ft.] <Insert value> at a static-air-pressure differential of [1.57 lbf/sq. ft.] [6.24 lbf/sq. ft.] <Insert value> when tested in accordance with ASTM E283.
	b. Entrance Doors: Air leakage of not more than [1.0 cfm/sq. ft.] <Insert value> at a static-air-pressure differential of 1.57 lbf/sq. ft..

	4. Condensation Resistance Factor (CRF):
	a. Fixed Glazing and Framing Areas: CRF for the system of not less than [35] [55] [70] <Insert value> as determined in accordance with AAMA 1503.
	b. Entrance Doors: CRF of not less than [57] [63] [68] <Insert value> as determined in accordance with AAMA 1503.


	F. Noise Reduction: Test in accordance with ASTM E90, with ratings determined by ASTM E1332, as follows.
	1. Outdoor-Indoor Transmission Class: Minimum [26] [30] [34] <Insert number>.

	G. Windborne-Debris Impact Resistance: Passes ASTM E1886 missile-impact and cyclic-pressure tests in accordance with ASTM E1996 for Wind Zone [1] [2] [3] [4] for [basic] [enhanced] protection.
	A. Large-Missile Test: For glazing located within [30 feet] <Insert dimension> of grade.
	A. Small-Missile Test: For glazing located between 30 feet and [60 feet] <Insert dimension> above grade.
	H. Thermal Movements: Allow for thermal movements resulting from ambient and surface temperature changes.
	1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.


	2.3 ALUMINUM-FRAMED ENTRANCE DOOR SYSTEMS
	A. Entrance Doors: Manufacturer's standard glazed entrance doors for manual-swing or automatic operation.
	1. Door Construction::  [1-3/4-inch overall thickness, with minimum 0.125-inch-] [2-inch overall thickness, with minimum 0.188-inch-] [2- to 2-1/4-inch overall thickness, with minimum 0.125-inch-] thick, extruded-aluminum tubular rail and stile member...
	a. Thermal Construction: [High-performance plastic connectors separate aluminum members exposed to the exterior from members exposed to the interior] <Insert description>.

	2. Door Design::  [As indicated] [Narrow stile; 2-1/8-inch nominal width] [Medium stile; 3-1/2-inch nominal width] [Wide stile; 5-inch nominal width] <Insert description>.
	3. Glazing Stops and Gaskets: [Beveled] [Square] <Insert description>, snap-on, extruded-aluminum stops and preformed gaskets.
	a. Provide nonremovable glazing stops on outside of door.

	4. Door Finish::  [Clear anodic finish] [Color anodic finish] [Baked-enamel or powder-coat finish] [High-performance organic finish] [Superior-performance organic finish].

	B. Framing Members: Manufacturer's standard extruded aluminum, minimum 0.125 inch thick and reinforced as required to support imposed loads.
	1. Nominal Size: [1-3/4 by 4-1/2 inches] [1-3/4 by 6 inches] [As indicated on Drawings] <Insert nominal size>.
	2. Exterior Framing Construction::  [Thermally broken] [Thermally improved] [Nonthermal] <Insert description>.
	3. Interior Vestibule Framing Construction: [Nonthermal] <Insert description>.
	4. Finish: Match door finish.

	C. Backer Plates: Manufacturer's standard, continuous backer plates for framing members, if not integral, where framing abuts adjacent construction.
	D. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with nonstaining, nonferrous shims for aligning system components.
	E. Materials:
	1. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish indicated.
	a. Sheet and Plate: ASTM B209.
	b. Extruded Bars, Rods, Profiles, and Tubes: ASTM B221.
	c. Structural Profiles: ASTM B308/B308M.

	2. Steel Reinforcement:
	a. Structural Shapes, Plates, and Bars: ASTM A36/A36M.
	b. Cold-Rolled Sheet and Strip: ASTM A1008/A1008M.
	c. Hot-Rolled Sheet and Strip: ASTM A1011/A1011M.

	3. Steel Reinforcement Primer: Manufacturer's standard zinc-rich, corrosion-resistant primer complying with SSPC-PS Guide No. 12.00; applied immediately after surface preparation and pretreatment. Select surface preparation methods in accordance with ...


	1.1 <Double click to insert sustainable design text for aluminum recycled content.>
	1.1 <Double click to insert sustainable design text for recycled content.>
	1.1 <Double click to insert sustainable design text for regional materials.>
	2.4 ENTRANCE DOOR HARDWARE
	A. Entrance Door Hardware: Hardware not specified in this Section is specified in [Section 087100 "Door Hardware."] [Section 087111 "Door Hardware (Descriptive Specification)."]
	A. General: Provide entrance door hardware and [entrance door hardware sets indicated in door and frame schedule] [entrance door hardware sets indicated in "Entrance Door Hardware Sets" Article] for each entrance door, to comply with requirements in t...
	1. Entrance Door Hardware Sets: Provide quantity, item, size, finish or color indicated, and [named manufacturers' products] [products equivalent in function and comparable in quality to named products] [products complying with BHMA standard referenced].
	2. Sequence of Operation: Provide electrified door hardware function, sequence of operation, and interface with other building control systems indicated.
	3. Opening-Force Requirements:
	a. Egress Doors: Not more than 15 lbf to release the latch and not more than 30 lbf to set the door in motion[ and not more than 15 lbf to open the door to its minimum required width].


	A. Accessible Interior Doors: Not more than 5 lbf to fully open door.
	B. Designations: Requirements for design, grade, function, finish, quantity, size, and other distinctive qualities of each type of entrance door hardware are indicated in "Entrance Door Hardware Sets" Article. Products are identified by using entrance...
	1. References to BHMA Standards: Provide products complying with these standards and requirements for description, quality, and function.

	A. Quantities:
	A. For doors up to [87 inches] <Insert dimension> high, provide three hinges per leaf.
	A. For doors more than [87 and up to 120 inches] <Insert dimensions> high, provide four hinges per leaf.
	C. Continuous-Gear Hinges: BHMA A156.26.
	D. Mortise Auxiliary Locks: BHMA A156.5, Grade 1.
	A. Manual Flush Bolts: BHMA A156.16, Grade 1.
	E. Automatic and Self-Latching Flush Bolts: BHMA A156.3, Grade 1.
	F. Panic Exit Devices: BHMA A156.3, Grade 1, listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for panic protection, based on testing in accordance with UL 305.
	G. Cylinders:
	1. [As specified in Section 087100 "Door Hardware."] [As specified in Section 087111 "Door Hardware (Descriptive Specification)."]Provide cylinder from the same manufacturer of locking devices.
	2. BHMA A156.5, Grade 1.
	a. Keying::  [No master] [Master] key system. Permanently inscribe each key with a visual key control number and include notation ["DO NOT DUPLICATE"] [to be furnished by Owner].


	H. Strikes: Provide strike with black-plastic dust box for each latch or lock bolt; fabricated for aluminum framing.
	I. Operating Trim: BHMA A156.6.
	J. Removable Mullions: BHMA A156.3 extruded aluminum.
	1. When used with panic exit devices, provide[ keyed] removable mullions listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for panic protection, based on testing in accordance with UL 305. Use only mu...

	K. Closers: BHMA A156.4, Grade 1, with accessories required for a complete installation, sized as required by door size, exposure to weather, and anticipated frequency of use; adjustable to comply with field conditions and requirements for opening force.
	L. Concealed Overhead Holders and Stops: BHMA A156.8, Grade 1.
	A. Door Stops: BHMA A156.16, Grade 1, floor or wall mounted, as appropriate for door location indicated, with integral rubber bumper.
	M. Weather Stripping: Manufacturer's standard replaceable components.
	1. Compression Type: Made of ASTM D2000 molded neoprene or ASTM D2287 molded PVC.
	2. Sliding Type: AAMA 701/702, made of wool, polypropylene, or nylon woven pile with nylon-fabric or aluminum-strip backing.

	N. Weather Sweeps: Manufacturer's standard exterior-door bottom sweep with concealed fasteners on mounting strip.
	O. Thresholds: BHMA A156.21 raised thresholds beveled with a slope of not more than 1:2, with maximum height of 1/2 inch.
	P. Finger Guards: Manufacturer's standard collapsible neoprene or PVC gasket anchored to frame hinge-jamb at center-pivoted doors.

	2.5 GLAZING
	A. Glazing: Comply with Section 088000 "Glazing."
	B. Glazing Gaskets: [Manufacturer's standard sealed-corner pressure-glazing system of black, resilient elastomeric glazing gaskets, setting blocks, and shims or spacers.] [Comply with Section 088000 "Glazing."]
	C. Glazing Sealants::  [As recommended by manufacturer.] [Comply with Section 088000 "Glazing."]

	1.1 <Double click to insert sustainable design text for sealants.>
	1.1 <Double click to insert sustainable design text for sealants.>
	2.6 ACCESSORIES
	A. Automatic Door Operators::  [Section 087113 "Power Door Operators."] [Section 084229.33 "Swinging Automatic Entrances."]
	B. Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding fasteners and accessories compatible with adjacent materials.
	1. Use self-locking devices where fasteners are subject to loosening or turning out from thermal and structural movements, wind loads, or vibration.
	2. Reinforce members as required to receive fastener threads.
	3. Use exposed fasteners with countersunk Phillips screw heads[, finished to match framing system][, fabricated from 300 series stainless steel].

	C. Anchors: Three-way adjustable anchors with minimum adjustment of [1 inch] <Insert dimension> that accommodate fabrication and installation tolerances in material and finish compatible with adjoining materials and recommended by manufacturer.
	A. Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel inserts complying with ASTM A123/A123M or ASTM A153/A153M requirements.
	D. Concealed Flashing: [Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding flashing compatible with adjacent materials] [Dead-soft, 0.018-inch-thick stainless steel, complying with ASTM A240/A240M, of type recommended by manufacturer].
	E. Bituminous Paint: Cold-applied asphalt-mastic paint containing no asbestos, formulated for 30-mil thickness per coat.
	F. Rigid PVC Filler.

	2.7 FABRICATION
	A. Form or extrude aluminum shapes before finishing.
	B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of finish. Remove weld spatter and welding oxides from exposed surfaces by descaling or grinding.
	C. Fabricate components that, when assembled, have the following characteristics:
	1. Profiles that are sharp, straight, and free of defects or deformations.
	2. Accurately fitted joints with ends coped or mitered.
	3. Physical and thermal isolation of glazing from framing members.
	4. Accommodations for thermal and mechanical movements of glazing and framing to maintain required glazing edge clearances.
	5. Fasteners, anchors, and connection devices that are concealed from view to greatest extent possible.

	D. Entrance Door Frames: Reinforce as required to support loads imposed by door operation and for installing entrance door hardware.
	1. At interior and exterior doors, provide compression weather stripping at fixed stops.

	E. Entrance Doors: Reinforce doors as required for installing entrance door hardware.
	1. At pairs of exterior doors, provide sliding-type weather stripping retained in adjustable strip and mortised into door edge.
	2. At exterior doors, provide weather sweeps applied to door bottoms.

	F. Entrance Door Hardware Installation: Factory install entrance door hardware to the greatest extent possible. Cut, drill, and tap for factory-installed entrance door hardware before applying finishes.
	G. After fabrication, clearly mark components to identify their locations in Project in accordance with Shop Drawings.

	2.8 ALUMINUM FINISHES
	A. Color Anodic Finish: AAMA 611, [AA-M12C22A42/A44, Class I, 0.018 mm] [AA-M12C22A32/A34, Class II, 0.010 mm] or thicker.
	1. Color::  [Light bronze] [Medium bronze] [Dark bronze] [Champagne] [Black] [Match Architect's sample] [As selected by Architect from full range of industry colors and color densities] <Insert color>.



	PART 1 -  Superior-Performance Organic Finish, Single-Coat FEVE: Fluoropolymer finish complying with AAMA 2605.
	PART 1 -  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
	PART 1 -  Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and gloss>.
	PART 1 -  Superior-Performance Organic Finish, Two-Coat FEVE: Fluoropolymer finish complying with AAMA 2605.
	PART 1 -  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions for seacoast and severe environments.
	PART 1 -  Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and gloss>.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Comply with manufacturer's written instructions.
	B. Do not install damaged components.
	C. Fit joints to produce hairline joints free of burrs and distortion.
	D. Rigidly secure nonmovement joints.
	E. Install anchors with separators and isolators to prevent metal corrosion and electrolytic deterioration and to prevent impeding movement of moving joints.
	F. Seal perimeter and other joints watertight unless otherwise indicated.
	G. Metal Protection:
	1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by painting contact surfaces with materials recommended by manufacturer for this purpose or installing nonconductive spacers.
	2. Where aluminum is in contact with concrete or masonry, protect against corrosion by painting contact surfaces with bituminous paint.

	H. Set continuous sill members and flashing in full sealant bed, as specified in Section 079200 "Joint Sealants," to produce weathertight installation.
	I. Install joint filler behind sealant as recommended by sealant manufacturer.
	J. Install components plumb and true in alignment with established lines and grades.

	3.3 INSTALLATION OF GLAZING
	A. Install glazing as specified in Section 088000 "Glazing."

	3.4 INSTALLATION OF ALUMINUM-FRAMED ENTRANCE DOORS
	A. Install entrance doors to produce smooth operation and tight fit at contact points.
	1. Exterior Doors: Install to produce weathertight enclosure and tight fit at weather stripping.
	2. Field-Installed Entrance Door Hardware: Install surface-mounted entrance door hardware according to entrance door hardware manufacturers' written instructions using concealed fasteners to greatest extent possible.


	3.5 FIELD QUALITY CONTROL
	A. Testing Agency::  [Owner will engage] [Engage] a qualified testing agency to perform tests and inspections.
	B. Tests and Inspections: Perform the following tests on aluminum-framed entrances.
	1. Water-Spray Test: Before installation of interior finishes has begun, areas designated by Architect shall be tested in accordance with AAMA 501.2 and shall not evidence water penetration.
	2. Air Leakage: ASTM E783 at 1.5 times the rate specified for laboratory testing in "Performance Requirements" Article but not more than 0.09 cfm/sq. ft. at a static-air-pressure differential of 1.57 lbf/sq. ft..
	3. Water Penetration: ASTM E1105 at a minimum [uniform] [and] [cyclic] static-air-pressure differential of 0.67 times the static-air-pressure differential specified for laboratory testing in "Performance Requirements" Article, but not less than 6.24 l...
	4. Egress Door Inspections: Inspect each aluminum-framed entrance door equipped with panic hardware, each aluminum-framed entrance door located in an exit enclosure, each electrically controlled aluminum-framed egress door, and each aluminum-framed en...

	C. Aluminum-framed entrances will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.6 MAINTENANCE SERVICE
	A. Entrance Door Hardware Maintenance:
	1. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and maintenance instructions as needed for Owner's continued adjustment, maintenance, and removal and replacement of entrance door hardware.


	1.1 Initial Maintenance Service: Beginning at Substantial Completion, provide [six] <Insert number> months' full maintenance by skilled employees of entrance door hardware Installer. Include quarterly preventive maintenance, repair or replacement of w...
	3.7 ENTRANCE DOOR HARDWARE SETS
	A. <Insert schedule>.The hardware sets represent the design intent and direction of the Architect. They are a guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting hardware and missing items should be bro...
	B. Hardware set 1 (HW-1); Door 108
	1. (2) Continuous Gear Hinges
	2. (1) Mortise Auxiliary Lock
	3. (1) Automatic Self Latching Flush Bolt
	4. (2) Panic Exit Devices
	5. (1) Cylinder
	6. (1) Strike
	7. (2) Operating Trim
	8. (2) Closers
	9. (2) Concealed Overhead Holder and Stop
	10. Weather Stripping
	11. Weather Sweeps
	12. Thresholds
	13. Finger Guards
	14. Swinging Automatic Entrance – Refer to Section 084229.33 “Swinging Automatic Entrances”




	084229.33 - Swinging Automatic Entrances
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Swinging automatic entrances.

	B. Related Requirements:
	1. Section 033000 "Cast-in-Place Concrete" for installing recessed metal frames for control mats in concrete.
	1. Section 0842143 "Intensive Care Unit/Critical Care Unit (ICU/CCU)Aluminum-Framed Entrances" for swinging-sliding, manual ICU/CCUaluminum framed entrance door assemblies.


	1.1 Section 087113 "Power Door Operators" for automatic door operators furnished separately from doors and frames.
	1.2 DEFINITIONS
	A. AAADM: American Association of Automatic Door Manufacturers.
	B. Activation Device: A control that, when actuated, sends an electrical signal to the door operator to open the door.
	C. Double-Egress Doors: A pair of doors that simultaneously swing with the two doors moving in opposite directions, with no mullion between them.
	D. Double-Swing Doors: A pair of doors that swing with the two doors moving in opposite directions, with a mullion between them; each door functioning as a single-swing door.
	E. IBC: International Building Code.
	F. Safety Device: A control that, to avoid injury, prevents a door from opening or closing.
	G. For automatic door terminology, refer to [BHMA A156.10] [and ] [BHMA A156.19] for definitions of terms.

	1.3 COORDINATION
	A. Coordinate sizes and locations of recesses in concrete floors for recessed control mats that control automatic entrances. Concrete, reinforcement, and formwork requirements are specified elsewhere.
	B. Templates: Distribute for doors, frames, and other work specified to be factory prepared for installing automatic entrances.
	C. Coordinate hardware with doors, frames, and related work to ensure proper size, thickness, hand, function, and finish. Coordinate hardware for automatic entrances with hardware required for rest of Project.
	D. Electrical System Roughing-in: Coordinate layout and installation of automatic entrances with connections to power supplies[ and access-control system] [ and remote activation devices] [ and remote monitoring systems].
	E. System Integration: Integrate sliding automatic entrances with other systems as required for a complete working installation.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at [Project site] <Insert location>.

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for automatic entrances.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	A. Sustainable Design Submittals:
	A. <Double click to insert sustainable design text for recycled content.>
	A. <Double click to insert sustainable design text for regional materials.>
	A. <Double click to insert sustainable design text for EPDs and HPDs.>
	B. Shop Drawings: For swinging automatic entrances.
	1. Include plans, elevations, sections, hardware mounting heights, and attachment details.
	2. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.
	4. Indicate locations of activation and safety devices.
	5. Include hardware schedule and indicate hardware types, functions, quantities, and locations.

	C. Samples for Initial Selection: For units with factory-applied [color] [and] [metal-clad] finishes.
	1. Include Samples of hardware and accessories involving color or finish selection.

	D. Samples for Verification: For each type of exposed finish required, in manufacturer's standard sizes.
	E. Delegated-Design Submittal: For automatic entrances.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For [Installer] and [manufacturer] [Certified Inspector].
	B. Product Certificates: For each type of automatic entrance.[ Include emergency-exit features of automatic entrances serving as a required means of egress.]
	C. Product Test Reports: For each type of automatic entrance, for tests performed by a qualified testing agency.
	D. Field quality-control reports.
	E. Sample Warranties: For manufacturer's special warranties.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For automatic entrances, safety devices, and control systems to include in operation and maintenance manuals.

	1.8 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A manufacturer with Company Certificate issued by AAADM indicating that manufacturer has a Certified Inspector on staff.
	B. Installer Qualifications: Manufacturer's authorized representative who is trained and approved for installation and maintenance of units required for this Project[ and who employs a Certified Inspector].
	C. Certified Inspector Qualifications: Certified by AAADM.

	1.9 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of automatic entrances that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including, but not limited to, excessive deflection.
	b. Faulty operation of operators, controls, and hardware.
	c. Deterioration of metals, metal finishes, and other materials beyond normal weathering and use.

	2. Warranty Period: [Two] <Insert number> years from date of Substantial Completion.

	B. Special Finish Warranty: Manufacturer agrees to repair or replace components on which finishes fail in materials or workmanship within specified warranty period.
	1. Deterioration includes, but is not limited to, the following:
	a. Color fading more than 5 Hunter units when tested in accordance with ASTM D2244.
	b. Chalking in excess of a No. 8 rating when tested in accordance with ASTM D4214.
	c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

	2. Warranty Period::  [Five] [10] [20] <Insert number> years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 AUTOMATIC ENTRANCE ASSEMBLIES
	A. Source Limitations: Obtain swinging [folding] [and] [sliding] automatic entrances from single source from single manufacturer.
	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Power-Operated Door Standard: BHMA A156.10.
	D. Power-Assist and Low-Energy Door Standard: BHMA A156.19.

	2.2 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design automatic entrances.
	B. Structural Performance: Automatic entrances shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated in accordance with [ASCE/SEI 7] <Insert requirement>.
	C. Windborne-Debris Impact Resistance: Passes ASTM E1886 missile-impact and cyclic-pressure tests in accordance with ASTM E1996 for Wind Zone [1] [2] [3] [4] for [basic] [enhanced] protection.
	A. Large-Missile Test: For glazing located within [30 feet] <Insert dimension> of grade.
	A. Small-Missile Test: For glazing located between 30 feet and [60 feet] <Insert dimension> above grade.
	D. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes.
	1. Temperature Change: [120 deg F, ambient; 180 deg F, material surfaces] <Insert temperature change>.

	E. Operating Temperature Range: Automatic entrances shall operate within [minus 20 to plus 122 deg F] <Insert temperature range>.
	F. Air Infiltration: Maximum air leakage through fixed glazing and framing areas of [1.25 cfm/sq. ft.] <Insert value> of fixed entrance-system area when tested in accordance with ASTM E283 at a minimum static-air-pressure difference of [1.57 lbf/sq. f...
	G. Opening Force:
	1. Power-Operated Doors: Not more than 50 lbf required to manually set door in motion if power fails, and not more than 15 lbf required to open door to minimum required width.
	2. Power-Operated Swinging Doors: Not more than 30 lbf required to manually open door if power fails.
	3. Breakaway Device for Power-Operated Doors: Not more than 50 lbf required for a breakaway door or panel to open.
	4. Power-Assist and Low-Energy Doors: Not more than 15 lbf required to release a latch if provided, not more than 30 lbf required to manually set door in motion, and not more than 15 lbf required to fully open door if power fails.
	5. Accessible, Power-Assist Interior Doors: Not more than 5 lbf to push or pull door to fully open position.

	H. Entrapment-Prevention Force:
	1. Power-Operated Swinging Doors: Not more than 40 lbf required to prevent stopped door in the last 10 degrees of opening from moving in the direction of opening; not more than 30 lbf required to prevent stopped door from moving in direction of closing.
	2. Low-Energy Doors: Not more than 15 lbf required to prevent stopped door from closing or opening.


	2.3 SWINGING AUTOMATIC ENTRANCES
	A. General: Provide manufacturer's standard automatic entrances, including doors, framing, headers, door operators, controls, and accessories required for a complete installation.
	B. Swinging, Power-Operated Automatic Entrance <Insert drawing designation>:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Besam Entrance Solutions; an ASSA ABLOY Group Company.
	b. DORMA USA, Inc.
	c. Stanley Access Technologies.
	d. Or Approved Equal.

	1. Configuration, Single: Single-swinging door[ with transom].
	1. Traffic Pattern: [One] [Two] way.
	1. Mounting: [Between jambs] [Surface].
	2. Configuration, Pair: Pair of swinging doors[ with transom].
	a. Traffic Pattern::  [One way] [Two way] [Double egress] [Double swing].
	b. Mounting: [Between jambs] [Surface].

	3. Operator Features:
	a. Power opening and [power-assist ]spring closing.
	b. Adjustable opening and closing speeds.
	c. Adjustable hold-open time between zero and 30 seconds.
	d. Adjustable backcheck and latching.
	e. Obstruction recycle.
	f. Automatic door re-open if stopped while closing.
	g. On-off/hold-open switch to control electric power to operator[, key operated].
	h. <Insert features required>.

	4. Controls: Activation and safety devices [as indicated on Drawings and ]in accordance with BHMA standards.
	a. Activation Device, Motion Sensor: Mounted on ingress side of door header to detect pedestrians in activating zone and to open door.
	a. Activation Device, Control Mat: Installed on ingress side of door to detect pedestrians in activating zone and to open door.
	a. Activation Device, Switch::  [Push-plate switch] [Push-button switch] [Key switch] [Touchless switch] [on each side of door ]to activate door operator.
	b. Safety Device, Presence Sensor: Mounted on [door header] [horizontal door muntin] [guide rail] to detect pedestrians in presence zone and to prevent door from closing.

	5. Finish: Finish framing, door(s), and header with [Class I, clear anodic finish] [Class II, clear anodic finish] [Class I, color anodic finish] [Class II, color anodic finish] [baked-enamel or powder-coat finish] [high-performance organic finish (tw...
	a. Color::  [Light bronze] [Medium bronze] [Dark bronze] [Black] [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from full range of industry colors and color densities] <Insert color>.

	6. Metal Cladding and Finish: Clad framing, door(s), and header with [No. 4 directional-satin-finish stainless steel sheet] [No. 8 mirrorlike reflective, nondirectional-polish-finish stainless steel sheet] [satin-brass sheet] [polished-brass sheet] [s...


	1.1 Metal Cladding and Finish: Clad framing, door(s), and header with [No. 4 directional-satin-finish stainless steel sheet] [No. 8 mirrorlike reflective, nondirectional-polish-finish stainless steel sheet] [satin-brass sheet] [polished-brass sheet] [...
	2.4 ENTRANCE COMPONENTS
	A. Framing Members: Extruded aluminum, minimum 0.125 inch thick and reinforced as required to support imposed loads.
	1. Nominal Size: [As indicated on Drawings] [1-3/4 by 4-1/2 inches] [1-3/4 by 6 inches] <Insert dimensions>.
	2. Extruded Glazing Stops and Applied Trim: Minimum 0.062-inch wall thickness.

	B. Stile and Rail Doors: 1-3/4-inch-thick, glazed doors with minimum 0.125-inch-thick, extruded-aluminum tubular stile and rail members. Mechanically fasten corners with reinforcing brackets that are welded, or incorporate concealed tie-rods that span...
	1. Glazing Stops and Gaskets: [Beveled] [Square], snap-on, extruded-aluminum stops and preformed gaskets.
	2. Stile Design::  [As indicated on Drawings] [Narrow stile, 2-1/8-inch nominal width] [Medium stile, 3-1/2-inch nominal width].
	3. Rail Design::  [As indicated on Drawings] [5-inch nominal height] [6-1/2-inch nominal height] [10-inch nominal height].
	4. Muntin Bars: Horizontal tubular rail member for each door; match stile design and finish.

	C. [Sidelite(s)] [and] [Transom]: 1-3/4-inch-deep [sidelite(s)] [and] [transom] with minimum 0.125-inch-thick, extruded-aluminum tubular stile and rail members matching door design.
	1. Glazing Stops and Gaskets: Same materials and design as for stile and rail door.
	2. Muntin Bars: Horizontal tubular rail members for each sidelite; match stile design.

	D. Headers: Fabricated from minimum 0.125-inch-thick extruded aluminum and extending full width of automatic entrance units to conceal door operators and controls. Provide hinged or removable access panels for service and adjustment of door operators ...
	1. Mounting::  [Surface mounted] [Concealed, with one side of header flush with framing].

	E. Brackets and Reinforcements: High-strength aluminum with nonstaining, nonferrous shims for aligning system components.
	F. Signage: As required by cited BHMA standard.
	1. Application Process: [Decals] [Silk-screened] [Door manufacturer's standard process] <Insert requirement>.
	2. Provide sign materials with instructions for field application after glazing is installed.


	2.5 MATERIALS
	A. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish indicated.
	1. Extrusions: ASTM B221.
	2. Sheet: ASTM B209.

	B. Steel Reinforcement: Reinforcement with corrosion-resistant primer complying with SSPC-PS Guide No. 12.00 applied immediately after surface preparation and pretreatment. Use surface preparation methods in accordance with recommendations in SSPC-SP ...
	C. Stainless Steel Bars: ASTM A276/A276M or ASTM A666, [type 304] [type 316] <Insert type>.
	D. Stainless Steel Tubing: ASTM A554, [Grade MT 304] [Grade MT 316] <Insert grade>.
	E. Bronze Sheet: ASTM B36/B36M, Alloy UNS No. C28000 (muntz metal, 60 percent copper) or Alloy UNS No. C23000 (red brass, 85 percent copper), in entrance manufacturer's standard thickness.
	F. Expanded Aluminum Mesh: [Expanded] [Expanded and flattened] aluminum sheet in accordance with the geometry of ASTM F1267.
	A. Polycarbonate Sheet: ASTM C1349, Appendix X1, type II, coated, mar-resistant, UV-stabilized polycarbonate with coating on both surfaces.
	G. Glazing: As specified in [Section 088000 "Glazing."] [Section 088853 "Security Glazing."]
	H. Sealants and Joint Fillers: As specified in Section 079200 "Joint Sealants."
	I. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M.
	J. Fasteners and Accessories: Corrosion-resistant, nonstaining, nonbleeding fasteners and accessories compatible with adjacent materials.

	1.1 <Double click to insert sustainable design text for recycled content of aluminum.>
	1.1 <Double click to insert sustainable design text for regional materials.>
	2.6 DOOR OPERATORS AND CONTROLS
	A. General: Provide operators and controls, which include activation and safety devices, in accordance with BHMA standards, for condition of exposure, and for long-term, maintenance-free operation under normal traffic load for type of occupancy indica...
	B. Door Operators: Provide door operators of size recommended by manufacturer for door size, weight, and movement.
	1. Door Operator Performance: Door operators shall open and close doors and maintain them in fully closed position when subjected to Project's design wind loads.
	2. Electromechanical Operators: Concealed, self-contained, overhead units powered by fractional-horsepower, permanent-magnet dc motor; with closing speed controlled mechanically by gear train and dynamically by braking action of electric motor; with s...

	C. Motion Sensors: Self-contained, K-band-frequency, microwave-scanner units; fully enclosed by their plastic housings; adjustable to provide detection-field sizes and functions required by BHMA A156.10.
	1. Provide capability for switching between bi- and unidirectional detection.
	2. For one-way traffic, sensor on egress side shall not be active when doors are fully closed.

	D. Presence Sensors: Self-contained, active-infrared scanner units; adjustable to provide detection-field sizes and functions required by BHMA A156.10. Sensors shall remain active at all times.
	E. Photoelectric Beams: Pulsed infrared, sender-receiver assembly for recessed mounting. Beams shall not be active when doors are fully closed.
	A. Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from full range of industry colors and color densities].
	F. Push-Plate Switch: Momentary-contact door-control switch with flat push-plate actuator[, with contrasting-colored, engraved message].
	1. Configuration, Round: Round push plate with 4-by-4-inch junction box.
	1. Mounting: [As indicated on Drawings] [Recess mounted, semiflush in wall] [Surface mounted on wall].
	1. Configuration, Square: Square push plate with 4-by-4-inch junction box.
	1. Mounting: [As indicated on Drawings] [Recess mounted, semiflush in wall] [Surface mounted on wall].
	1. Configuration, Rectangular: Rectangular push plate with 2-by-4-inch junction box.
	a. Mounting::  [As indicated on Drawings] [Recess mounted, semiflush in wall] [Recess mounted in door jamb] [Surface mounted on wall] [Surface mounted on post] [Surface mounted on guide rail].

	2. Push-Plate Material: [Stainless steel] [Plastic], as selected by Architect from manufacturer's full range.
	3. Message::  [Plain face with no message.] ["Push to Open."] [International symbol of accessibility.] [International symbol of accessibility and "Push to Open."]

	G. Electrical Interlocks: Unless units are equipped with self-protecting devices or circuits, provide electrical interlocks to prevent activation of operator when door is locked, latched, or bolted.

	2.7 HARDWARE
	A. General: Provide units in sizes and types recommended by automatic entrance and hardware manufacturers for entrances and uses indicated. Finish exposed parts to match door finish[ unless otherwise indicated].
	B. Manual Opening for Power-Operated Swinging Doors: Provide hardware that, in a power failure, allows door to open with a manual force stipulated in "Performance Requirements" Article.
	C. Breakaway Device for Power-Operated Doors: Device that allows door to swing out in direction of egress to full 90 degrees from any operating position. Maximum force to open door shall be as stipulated in "Performance Requirements" Article. Interrup...
	1. Include [one adjustable detent device mounted at the top of each breakaway panel] [two adjustable detent devices mounted in each breakaway panel; one top mounted and one bottom mounted] to control breakaway force.
	a. Panel Closer: Factory-installed concealed hydraulic door closer.
	b. Limit Arms: Limit swing to 90 degrees, spring loaded with adjustable friction damping.


	D. Manual Opening for Power-Assist and Low-Energy Doors: Provide hardware that, in a power failure, allows door to open with a manual force as stipulated in "Performance Requirements" Article.
	E. Hinges:
	1. Center-Pivot Sets: BHMA A156.4, Grade 1, with exposed parts of cast-aluminum alloy.
	2. Offset Pivots: BHMA A156.4, Grade 1, with exposed parts of cast-aluminum alloy.
	3. Butt Hinges: BHMA A156.1, Grade 1, five-knuckle, 4-1/2-by-4-inch ball-bearing butts.
	a. Provide nonremovable pins at hinges exposed on outside of door.
	b. Provide nonferrous hinges for doors exposed to weather.
	c. Provide three hinges at each leaf for doors up to 36 inches wide and 80 inches tall; provide four hinges at each leaf for wider or taller doors.

	4. Continuous-Geared Hinges: BHMA A156.26, Grade 1.

	F. Deadlocks: Deadbolt operated by exterior cylinder and interior thumb turn, with minimum 1-inch-long throw bolt; BHMA A156.5, Grade 1.
	1. Cylinders: [BHMA A156.5, Grade 1, six-pin mortise type.] [As specified in Section 087100 "Door Hardware."] [As specified in Section 087111 "Door Hardware (Descriptive Specification)."]
	a. Keying::  [No master] [Integrate into building master] key system.
	b. Keys::  [Two] [Three] <Insert number> for each cylinder.

	2. Deadbolts: Laminated-steel hook, mortise type, BHMA A156.5, Grade 1.
	3. Two-Point Locking for Swinging Doors: Mechanism in stile of active door leaf that automatically extends second lockbolt into [header] [threshold].

	G. Push Bars: [As selected by Architect from manufacturer's full range of full-door-width, single] [Manufacturer's standard surface-mounted, aluminum] push bars.
	H. Pull Handles: [As selected by Architect from manufacturer's full range of pull handles and plates] [Manufacturer's standard aluminum pull handles].
	I. Thresholds: BHMA A156.21, extruded-aluminum raised thresholds; with beveled edges with a slope of not more than 1:2 and a maximum height of 1/2 inch. Provide cutouts as required for door operating hardware.
	J. Weather Stripping: Replaceable components.
	1. Sliding Type: AAMA 701/702, made of wool, polypropylene, or nylon woven pile with nylon-fabric or aluminum-strip backing.
	2. Compression Type: Made of ASTM D2000 molded neoprene or ASTM D2287 molded PVC.
	3. Weather Sweeps: Nylon brush sweep mounted to underside of door bottom.

	K. Finger Guards: Collapsible neoprene or PVC gasket.

	2.8 ACCESSORIES
	A. Guide Rails:
	1. [Anodized aluminum] [Baked-enamel or powder-coated aluminum] [Stainless steel], fabricated from [bars] [or] [tubing], minimum 30 inches high, and finished to match doors unless otherwise indicated; positioned and projecting from face of door jamb f...
	a. Filler Panel: [Expanded aluminum mesh] [Clear polycarbonate sheet] [Colored polycarbonate sheet] <Insert material>.
	1) Orient expanded aluminum mesh with long dimension of diamonds [parallel to top rail] [perpendicular to top rail].
	2) Color::  [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.

	b. Provide intermediate rail in guide rail suitable for supporting photoelectric beams.
	c. Mounting::  [As indicated on Drawings] [Jamb and floor] [Floor, freestanding].
	d. Aluminum Finish::  [Class I, clear anodic finish] [Class II, clear anodic finish] [Class I, color anodic finish] [Class II, color anodic finish] [Baked-enamel or powder-coat finish] [Finish matching door and frame] <Insert finish>.
	1) Color::  [Light bronze] [Medium bronze] [Dark bronze] [Black] [Match Architect's sample] [As selected by Architect from full range of industry colors and color densities] <Insert color>.




	1.1 See [Section 055213 "Pipe and Tube Railings."] [Section 057300 "Decorative Metal Railings."]
	2.9 FABRICATION
	A. General: Factory fabricate automatic entrance components to designs, sizes, and thicknesses indicated and to comply with indicated standards.
	1. Form aluminum shapes before finishing.
	2. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of finish. Remove weld spatter and welding oxides from exposed surfaces by descaling or grinding.
	3. Use concealed fasteners to greatest extent possible. Where exposed fasteners are required, use countersunk Phillips flat-head machine screws[, finished to match framing] [, fabricated from stainless steel].
	a. Where fasteners are subject to loosening or turning out from thermal and structural movements, wind loads, or vibration, use self-locking devices.
	b. Reinforce members as required to receive fastener threads.

	4. Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact surfaces with primer or by applying sealant or tape recommended by manufacturer for this purpose.

	B. Framing: Provide automatic entrances as prefabricated assemblies. Complete fabrication, assembly, finishing, hardware application, and other work before shipment to Project site.
	1. Fabricate tubular and channel frame assemblies with welded or mechanical joints. Provide subframes and reinforcement as required for a complete system to support required loads.
	2. Perform fabrication operations in manner that prevents damage to exposed finish surfaces.
	3. Form profiles that are sharp, straight, and free of defects or deformations.
	4. Provide components with concealed fasteners and anchor and connection devices.
	5. Fabricate components with accurately fitted joints, with ends coped or mitered to produce hairline joints free of burrs and distortion.
	6. Fabricate exterior components to drain water passing joints, condensation occurring within framing members, and moisture migrating within system to exterior. Provide anchorage and alignment brackets for concealed support of assembly from building s...
	7. Allow for thermal expansion of exterior units.

	C. Doors: Factory fabricated and assembled in profiles indicated. Reinforce as required to support imposed loads and for installing hardware.
	D. Metal Cladding: Factory-fabricated and -installed metal cladding, completely covering all visible surfaces as part of prefabricated entrance assembly before shipment to Project site.
	1. Perform fabrication operations in manner that prevents damage to exposed finish surfaces.
	2. Form profiles that are sharp, straight, and free of defects or deformations.
	3. Provide components with concealed fasteners and anchor and connection devices.
	4. Fabricate components with accurately fitted joints, with ends coped or mitered to produce hairline joints free of burrs and distortion.
	5. Fabricate exterior components to drain water passing joints, condensation occurring within framing members, and moisture migrating within system to exterior.
	6. Allow for thermal expansion at exterior entrances.

	E. Door Operators: Factory fabricated and installed in headers, including adjusting and testing.
	F. Glazing: Fabricate framing with minimum glazing edge clearances for thickness and type of glazing indicated, in accordance with GANA's "Glazing Manual."
	G. Hardware: Factory install hardware to greatest extent possible; remove only as required for final finishing operation and for delivery to and installation at Project site. Cut, drill, and tap for factory-installed hardware before applying finishes.
	1. Provide sliding-type weather stripping, mortised into door, at perimeter of doors[ and breakaway sidelites].
	2. Provide compression-type weather stripping at fixed stops of exterior doors. At locations without fixed stops, provide sliding-type weather stripping retained in adjustable strip mortised into door edge.
	3. Provide weather sweeps mounted to underside of door bottoms of exterior doors.
	4. Provide finger guards at each swinging-door leaf that has clearance at hinge side greater than 1/4 inch and less than 3/4 inch with door in any position. Anchor guards to hinge-jamb frame.

	H. Controls:
	1. General: Factory install activation and safety devices in doors and headers as required by BHMA A156.10 for type of door and direction of travel.
	2. Install photoelectric beams in sides of guide rails, with dimension above finished floor not less than 24 inches.


	2.10 GENERAL FINISH REQUIREMENTS
	A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	B. Apply organic and anodic finishes to formed metal after fabrication unless otherwise indicated.
	C. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.

	2.11 ALUMINUM FINISHES
	A. Color Anodic Finish: AAMA 611, [AA-M12C22A42/A44, Class I, 0.018 mm] [AA-M12C22A32/A34, Class II, 0.010 mm] or thicker.


	PART 1 -  High-Performance Organic Finish, Two-Coat: Fluoropolymer finish complying with [AAMA 2604] [AAMA 2605] and containing not less than [50] [70] percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to exposed metal s...
	PART 1 -  Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and gloss>.
	PART 1 -  High-Performance Organic Finish, Three-Coat: Fluoropolymer finish complying with AAMA 2605 and containing not less than [50] [70] percent PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat, and apply coating to expo...
	PART 1 -  Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and gloss>.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances, header support, and other conditions affecting performance of automatic entrances.
	B. Examine roughing-in for electrical systems to verify actual locations of power connections before automatic entrance installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General: Install automatic entrances according to manufacturer's written instructions and cited BHMA A156.10 for direction of pedestrian travel, including signage, controls, wiring, and connection to the building's power supply.
	1. Do not install damaged components. Fit frame joints to produce hairline joints free of burrs and distortion. Rigidly secure nonmovement joints. Seal joints watertight.
	2. Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact surfaces with primer or by applying sealant or tape recommended by manufacturer for this purpose.
	3. Where aluminum will contact concrete or masonry, protect against corrosion by painting contact surfaces with bituminous coating.

	B. Entrances: Install automatic entrances plumb and true in alignment with established lines and grades without warp or rack of framing members and doors. Anchor securely in place.
	1. Install surface-mounted hardware using concealed fasteners to greatest extent possible.
	2. Set headers, operating brackets, and guides level and true to location with anchorage for permanent support.
	3. Install components to drain water passing joints, condensation occurring within framing members, and moisture migrating within system to exterior.
	4. Provide thresholds [at exterior doors] [and] [where indicated].

	C. Door Operators: Connect door operators to electrical power distribution system.
	D. Access-Control Devices: Connect access-control devices to access-control system as specified in Section 281300 "Access Control Software and Database Management."
	E. Controls: Install and adjust activation and safety devices according to manufacturer's written instructions and cited BHMA standard for direction of pedestrian travel. Connect control wiring in accordance with Section 260519 "Low-Voltage Electrical...
	F. Guide Rails: Install rails in accordance with BHMA A156.10, including Appendix A, and manufacturer's written instructions unless otherwise indicated.
	G. Glazing: Install glazing as specified in [Section 088000 "Glazing."] [Section 088853 "Security Glazing."]
	H. Sealants: Comply with requirements specified in Section 079200 "Joint Sealants" to provide weathertight installation.
	1. Set thresholds, framing members, and flashings in full sealant bed.
	2. Seal perimeter of framing members with sealant.

	I. Signage: Apply signage on both sides of each door[ and breakaway sidelite], as required by cited BHMA standard for direction of pedestrian travel.
	J. Wiring within Automatic Entrance Enclosures: Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's written limitations on bending radii. Provide and use lacing bars and distribution spools.

	3.3 FIELD QUALITY CONTROL
	A. Certified Inspector::  [Owner will engage] [Engage] a Certified Inspector to test and inspect components, assemblies, and installations, including connections.
	B. Perform the following tests and inspections[ with the assistance of a factory-authorized service representative]:
	1. Test and inspect each automatic entrance, using AAADM inspection forms, to determine compliance of installed systems with applicable BHMA standards.

	C. Automatic entrances will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.4 ADJUSTING
	A. Adjust hardware, moving parts, door operators, and controls to function smoothly, and lubricate as recommended by manufacturer; comply with requirements of applicable BHMA standards.
	1. Adjust exterior doors for tight closure.

	B. Readjust door operators and controls after repeated operation of completed installation equivalent to three days' use by normal traffic (100 to 300 cycles).
	C. Occupancy Adjustments: When requested within [12] <Insert number> months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to [two] <Insert number> visits to Project dur...

	3.5 CLEANING
	A. Clean glass and metal surfaces promptly after installation. Remove excess glazing and sealant compounds, dirt, and other substances. Repair damaged finish to match original finish.
	1. Comply with requirements in [Section 088000 "Glazing"] [Section 088853 "Security Glazing"] for cleaning and maintaining glass.


	1.1 Perform maintenance, including emergency callback service, during normal working hours.
	1.1 Include 24-hour-per-day, 7-day-per-week emergency callback service.
	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain automatic entrances.



	088000 - Glazing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Glass products.
	1. Laminated glass.
	2. Insulating glass.
	3. Glazing sealants.
	4. Glazing tapes.
	5. Opaque glazing film.
	6. Miscellaneous glazing materials.

	B. Related Requirements:
	1. Section 057313 "Glazed Decorative Metal Railings" for glazing in railings.
	1. Section 084126 "All-Glass Entrances and Storefronts."
	1. Section 084233 "Revolving Door Entrances" for glass in revolving door entrances.
	1. Section 084423 "Structural-Sealant-Glazed Curtain Walls" for glazing sealants used in structural-sealant-glazed curtain walls.
	1. Section 088113 "Decorative Glass Glazing."
	1. Section 088300 "Mirrors."
	2. Section 088813 "Fire-Rated Glazing."


	1.1 Section 088853 "Security Glazing."
	1.2 DEFINITIONS
	A. Glass Manufacturers: Firms that produce primary glass, fabricated glass, or both, as defined in referenced glazing publications.
	B. Glass Thicknesses: Indicated by thickness designations in millimeters in accordance with ASTM C1036.
	C. IBC: International Building Code.
	D. Interspace: Space between lites of an insulating-glass unit.

	1.3 COORDINATION
	A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances to achieve proper safety margins for glazing retention under each design load c...
	1. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	2. Review temporary protection requirements for glazing during and after installation.


	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	A. Sustainable Design Submittals:
	A. <Double click to insert sustainable design text for sealants.>
	B. Glass Samples: For each type of [glass product other than clear monolithic vision glass] [the following products]; 12 inches square.
	1. Tinted glass.
	1. Coated glass.
	1. Laminated glass.
	2. Insulating glass.

	A. Spandrel glass.
	C. Glazing Accessory Samples: For [sealants] [and] [colored spacers], in 12-inch lengths.[ Install sealant Samples between two strips of material representative in color of adjoining framing system.]
	D. Glazing Schedule: List glass types and thicknesses for each size opening and location. Use same designations indicated on Drawings.
	E. Delegated Design Submittal: For glass indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by qualified professional engineer responsible for their preparation.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For [Installer] [manufacturers of fabricated glass units] [glass testing agency] [and] [sealant testing agency].
	B. Product Certificates: For glass.
	C. Product Test Reports: For [fabricated glass] [and] [glazing sealants], for tests performed by a qualified testing agency.
	1. For glazing sealants, provide test reports based on testing current sealant formulations within previous 36-month period.

	D. Preconstruction adhesion and compatibility test report.
	E. Sample Warranties: For special warranties.

	1.6 QUALITY ASSURANCE
	A. Fabricated-Glass Manufacturer Qualifications: A qualified manufacturer of fabricated glass units who is approved[ and certified] by primary glass manufacturer.
	B. Installer Qualifications: A qualified glazing contractor for this Project who is certified under the North American Contractor Certification Program (NACC) for Architectural Glass & Metal (AG&M) contractors[ and who employs glazing technicians cert...
	C. Glass Testing Agency Qualifications: A qualified independent testing agency accredited according to the NFRC CAP 1 Certification Agency Program.
	D. Sealant Testing Agency Qualifications: An independent testing agency qualified according to ASTM C1021 to conduct the testing indicated.
	E. Mockups: Build mockups to demonstrate aesthetic effects and to set quality standards for materials and execution.
	1. Install glazing in mockups specified in [Section 084113 "Aluminum-Framed Entrances and Storefronts"] [Section 085113 "Aluminum Windows"] [Section 084413 "Glazed Aluminum Curtain Walls"] <Insert Section number and title>Section 081416 “Flush Wood Do...
	2. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.7 PRECONSTRUCTION TESTING
	A. Preconstruction Adhesion and Compatibility Testing: Test each glass product, tape sealant, gasket, glazing accessory, and glass-framing member for adhesion to and compatibility with elastomeric glazing sealants.
	1. Testing is not required if data are submitted based on previous testing of current sealant products and glazing materials matching those submitted.
	2. Use ASTM C1087 to determine whether priming and other specific joint-preparation techniques are required to obtain rapid, optimum adhesion of glazing sealants to glass, tape sealants, gaskets, and glazing channel substrates.
	3. Test no fewer than [eight] <Insert number> Samples of each type of material, including joint substrates, shims, sealant backings, secondary seals, and miscellaneous materials.
	4. Schedule enough time for testing and analyzing results to prevent delaying the Work.
	5. For materials failing tests, submit sealant manufacturer's written instructions for corrective measures including use of specially formulated primers.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Protect glazing materials in accordance with manufacturer's written instructions. Prevent damage to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or other causes.
	B. Comply with insulating-glass manufacturer's written instructions for venting and sealing units to avoid hermetic seal ruptures due to altitude change.

	1.9 FIELD CONDITIONS
	A. Environmental Limitations: Do not proceed with glazing when ambient and substrate temperature conditions are outside limits permitted by glazing material manufacturers and when glazing channel substrates are wet from rain, frost, condensation, or o...
	1. Do not install glazing sealants when ambient and substrate temperature conditions are outside limits permitted by sealant manufacturer or are below 40 deg F.


	1.10 WARRANTY
	A. Warranty Period: [10] <Insert number> years from date of Substantial Completion.
	A. Manufacturer's Special Warranty for Laminated Glass: Manufacturer agrees to replace laminated-glass units that deteriorate within specified warranty period. Deterioration of laminated glass is defined as defects developed from normal use that are n...
	A. Verify available warranties and warranty periods with manufacturers listed in Part 2 articles. Revise "Warranty Period" Subparagraph below if glass manufacturers insist on warranty beginning on date of manufacture. See the Evaluations.
	A. Warranty Period: [Five] [10] <Insert number> years from date of Substantial Completion.
	A. Manufacturer's Special Warranty for Insulating Glass: Manufacturer agrees to replace insulating-glass units that deteriorate within specified warranty period. Deterioration of insulating glass is defined as failure of hermetic seal under normal use...
	1. Warranty Period: [10] <Insert number>  years from date of Substantial Completion.

	B. Manufacturer's Special Warranty for Heat-Soaked Tempered Glass: Manufacturer agrees to replace heat-soaked tempered glass units that spontaneously break due to nickel sulfide (NiS) inclusions at a rate exceeding 0.3 percent (3/1000) within specifie...
	1. Warranty Period: [Five]  [10] <Insert number> years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations for Glass: Obtain [tinted] [and] [coated] glass from single source from single manufacturer.
	B. Source Limitations for Glazing Accessories: For each product and installation method, obtain from single source from single manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. General: Installed glazing systems shall withstand normal thermal movement and wind and impact loads (where applicable) without failure, including loss or glass breakage attributable to defective manufacture, fabrication, or installation; failure o...
	B. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design glazing.
	C. Structural Performance: Glazing shall withstand the following design loads within limits and under conditions indicated determined in accordance with the IBC and ASTM E1300:
	1. Design Wind Pressures::  [As indicated on Drawings] [Determine design wind pressures applicable to Project in accordance with ASCE/SEI 7, based on heights above grade indicated on Drawings].
	a. Wind Design Data: As indicated on Drawings.
	b. Basic Wind Speed::  [85 mph] [90 mph] [100 mph] [110 mph] <Insert value>115 mph.
	c. Importance Factor: [1.0] <Insert factor>.
	d. Exposure Category::  [B] [C] [D].

	2. Maximum Lateral Deflection: For glass supported on all four edges, limit center-of-glass deflection at design wind pressure to not more than 1/50 times the short-side length or 1 inch, whichever is less.
	3. Thermal Loads: Design glazing to resist thermal stress breakage induced by differential temperature conditions and limited air circulation within individual glass lites and insulated glazing units.

	D. Windborne-Debris-Impact Resistance: Exterior glazing shall pass ASTM E1886 missile-impact and cyclic-pressure tests in accordance with ASTM E1996 for Wind Zone [1] [2] [3] [4] for [basic] [enhanced] protection.
	A. Large-Missile Test: For glazing located within [30 feet] <Insert dimension> of grade.
	A. Small-Missile Test: For glazing located between 30 feet and [60 feet] <Insert dimension> above grade.
	E. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 16 CFR 1201, Category II.
	F. Thermal and Optical Performance Properties: Provide glass with performance properties specified, as indicated in manufacturer's published test data, based on procedures indicated below:
	1. For monolithic-glass lites, properties are based on units with lites [6 mm thick] [of thickness indicated].
	2. For laminated-glass lites, properties are based on products of construction indicated.
	3. For insulating-glass units, properties are based on units of thickness indicated for overall unit and for each lite.
	4. U-Factors: Center-of-glazing values, in accordance with NFRC 100 and based on most current non-beta version of LBL's WINDOW computer program, expressed as Btu/sq. ft. x h x deg F.
	5. SHGC and Visible Transmittance: Center-of-glazing values, in accordance with NFRC 200 and based on most current non-beta version of LBL's WINDOW computer program.
	6. Visible Reflectance: Center-of-glazing values, in accordance with NFRC 300.


	1.1 Acoustic Performance:
	1.1 Exterior Glazing: [28] [33] [35] <Insert number> OITC.
	1.1 Interior Glazing: [35] [37] [41] <Insert number> STC.
	2.3 GLASS PRODUCTS, GENERAL
	A. Glazing Publications: Comply with published recommendations of glass product manufacturers and organizations below unless more stringent requirements are indicated. See these publications for glazing terms not otherwise defined in this Section or i...
	1. NGA Publications: ["Laminated Glazing Reference Manual" and ]"Glazing Manual."
	2. AAMA Publications: AAMA GDSG-1, "Glass Design for Sloped Glazing," and AAMA TIR A7, "Sloped Glazing Guidelines."
	3. IGMA Publication for Sloped Glazing: IGMA TB-3001, "Guidelines for Sloped Glazing."
	4. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American Glazing Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use."

	B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with certification label of [the SGCC] [the SGCC or another certification agency acceptable to authorities having jurisdiction] [or] [manufacturer]. Label shall in...
	C. Insulating-Glass Certification Program: Permanently marked either on spacers or on at least one component lite of units with appropriate certification label of the IGCC.
	D. Thickness: Where glass thickness is indicated, it is a minimum.[ Provide glass that complies with performance requirements and is not less than thickness indicated.]
	1. Minimum Glass Thickness for Exterior Lites: [6 mm] <Insert thickness designation>.
	2. Thickness of Tinted Glass: Provide same thickness for each tint color indicated throughout Project.

	E. Strength: Where annealed float glass is indicated, provide annealed float glass, heat-strengthened float glass, or fully tempered float glass[ as needed to comply with "Performance Requirements" Article]. Where heat-strengthened float glass is indi...

	2.4 GLASS PRODUCTS
	A. Fully Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A (uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3.
	1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion parallel to bottom edge of glass as installed unless otherwise indicated.


	1.1 Windborne-Debris-Impact-Resistant Laminated Glass: Comply with requirements specified above for laminated glass except laminate glass with[ one of] the following to comply with interlayer manufacturer's written instructions:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Construction: Laminate glass with [polyvinyl butyral interlayer reinforced with polyethylene terephthalate film] [ionoplast interlayer] [or] [cast-in-place and cured-transparent-resin interlayer reinforced with polyethylene terephthalate film] to ...
	1.1 Interlayer Thickness: Provide thickness not less than that indicated and as needed to comply with requirements.
	1.1 Interlayer Color: Clear unless otherwise indicated.
	2.5 INSULATING GLASS
	A. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass separated by a dehydrated interspace, qualified in accordance with ASTM E2190.
	1. Sealing System: Dual seal, with [manufacturer's standard] [polyisobutylene and polysulfide] [polyisobutylene and silicone] [polyisobutylene and hot-melt butyl] [polyisobutylene and polyurethane] <Insert description> primary and secondary sealants.
	2. Perimeter Spacer: [Manufacturer's standard spacer material and construction] [Aluminum with mill or clear anodic finish] [Aluminum with black, color anodic finish] [Aluminum with bronze, color anodic finish] [Aluminum with powdered metal paint fini...
	a. <Double click here to find, evaluate, and insert list of manufacturers and products.>Basis of Design Product:  Subject to compliance with requirements, provide Viracon, VS1-20, or approved equal.

	3. Desiccant: Molecular sieve or silica gel, or a blend of both.


	2.6 GLAZING SEALANTS
	A. General:
	1. Compatibility: Compatible with one another and with other materials they contact, including glass products, seals of insulating-glass units, and glazing channel substrates, under conditions of service and application, as demonstrated by sealant man...
	2. Suitability: Comply with sealant and glass manufacturers' written instructions for selecting glazing sealants suitable for applications indicated and for conditions existing at time of installation.
	1. <Double click to insert sustainable design text for sealants.>
	3. Colors of Exposed Glazing Sealants::  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range of industry colors].

	B. Neutral-Curing Silicone Glazing Sealant, Class 100/50: Complying with ASTM C920, Type S, Grade NS, Use NT.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Pecora Corporation.
	b. The Dow Chemical Company.
	c. Tremco Incorporated.
	d. Or Approved Equal.



	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Applications: <Describe types of glazing applications where sealant is required>.
	1.1 Neutral-Curing Silicone Glazing Sealant, Class 50: Complying with ASTM C920, Type S, Grade NS, Use NT.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Applications: <Describe types of glazing applications where sealant is required>.
	1.1 Neutral-Curing Silicone Glazing Sealant, Class 25: Complying with ASTM C920, Type S, Grade NS, Use NT.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Applications: <Describe types of glazing applications where sealant is required>.
	1.1 Acid-Curing Silicone Glazing Sealant, Class 25: Complying with ASTM C920, Type S, Grade NS, Use NT.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Applications: <Describe types of glazing applications where sealant is required>.
	2.7 GLAZING TAPES
	A. Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids elastomeric tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer rod as recommended in writing by tape and glass manufacturers fo...
	1. AAMA 804.3 tape, where indicated.
	2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous pressure.
	3. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous pressure.

	B. Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated with adhesive on both surfaces; and complying with AAMA 800 for the following types:
	1. AAMA 810.1, Type 1, for glazing applications in which tape acts as primary sealant.
	2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with a full bead of liquid sealant.


	2.8 MISCELLANEOUS GLAZING MATERIALS
	A. General: Provide products of material, size, and shape complying with referenced glazing standard, recommended in writing by manufacturers of glass and other glazing materials for application indicated, and with a proven record of compatibility wit...
	B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer.
	C. Setting Blocks:
	1. [EPDM] [Silicone] <Insert type> with Shore A durometer hardness of 85, plus or minus 5.
	2. Type recommended in writing by sealant or glass manufacturer.

	D. Spacers:
	1. [Neoprene] <Insert type> blocks or continuous extrusions of hardness required by glass manufacturer to maintain glass lites in place for installation indicated.
	2. Type recommended in writing by sealant or glass manufacturer.

	E. Edge Blocks:
	1. [EPDM] [Silicone] <Insert type> with Shore A durometer hardness per manufacturer's written instructions.
	2. Type recommended in writing by sealant or glass manufacturer.

	F. Cylindrical Glazing Sealant Backing: ASTM C1330, Type O (open-cell material), of size and density to control glazing sealant depth and otherwise produce optimum glazing sealant performance.

	2.9 OPAQUE GLAZING FILM
	A. Basis of Design Product:  Subject to compliance with requirements, provide 3M, Crystal Glass Finishes Frosted 7725SE-324, or approved equal.
	B. Brand:  Crystal.
	C. Film Type:  Vinyl.
	D. Adhesive Type:  Pressure-sensitive.
	E. Shading Cofefficient Percentage:  0.93.
	F. Visible Light Reflectance Percentage:  12.
	G. Visible Light Transmittance Percentage:  72.
	H. Solar Heat Reflectance Percentage:  10.
	I. Solar Heat Transmittance Percentage:  64.
	J. Solar Heat Absorbance Percentage:  26.

	2.10 FABRICATION OF GLAZING UNITS
	A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face clearances, edge and surface conditions, and bite complying with written instructions of product manufacturer and referenced glazing publications, t...
	1. Allow for thermal movements from ambient and surface temperature changes acting on glass framing members and glazing components.
	a. Temperature Change: [120 deg F, ambient; 180 deg F, material surfaces] <Insert temperature change>.


	B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges with slight chamfers at junctions of edges and faces.
	C. Grind smooth and polish exposed glass edges and corners.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the following:
	1. Manufacturing and installation tolerances, including those for size, squareness, and offsets at corners.
	2. Presence and functioning of weep systems.
	3. Minimum required face and edge clearances.
	4. Effective sealing between joints of glass-framing members.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean glazing channels and other framing members receiving glass immediately before glazing. Remove coatings not firmly bonded to substrates.
	B. Examine glazing units to locate exterior and interior surfaces. Label or mark units as needed so that exterior and interior surfaces are readily identifiable. Do not use materials that leave visible marks in the completed Work.

	3.3 GLAZING, GENERAL
	A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing materials, unless more stringent requirements are indicated, including those in referenced glazing publications.
	B. Protect glass edges from damage during handling and installation. Remove damaged glass from Project site and legally dispose of off Project site. Damaged glass includes glass with edge damage or other imperfections that, when installed, could weake...
	C. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction testing.
	D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, unless otherwise required by glass manufacturer. Set blocks in thin course of compatible sealant suitable for heel bead.
	E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	F. Provide spacers for glass lites where length plus width is larger than 50 inches.
	1. Locate spacers directly opposite each other on both inside and outside faces of glass. Install correct size and spacing to preserve required face clearances, unless gaskets and glazing tapes are used that have demonstrated ability to maintain requi...
	2. Provide 1/8-inch-minimum bite of spacers on glass and use thickness equal to sealant width. With glazing tape, use thickness slightly less than final compressed thickness of tape.

	G. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing channel, as recommended in writing by glass manufacturer and in accordance with requirements in referenced glazing publications.
	H. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
	I. Set glass lites with proper orientation so that coatings face exterior or interior as specified.
	J. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on opposite side, provide adequate anchorage so gasket cannot walk out when installation is subjected to movement.
	K. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with sealant recommended in writing by gasket manufacturer.

	3.4 TAPE GLAZING
	A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or protrude slightly above sightline of stops.
	B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to make them fit opening.
	C. Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. Cover horizontal framing joints by applying tapes to jambs, then to heads and sills.
	D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped. Seal joints in tapes with compatible sealant approved by tape manufacturer.
	E. Do not remove release paper from tape until right before each glazing unit is installed.
	F. Apply heel bead of elastomeric sealant.
	G. Center glass lites in openings on setting blocks, and press firmly against tape by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops. Start gasket applications at corners and work toward cent...
	H. Apply cap bead of elastomeric sealant over exposed edge of tape.

	3.5 GASKET GLAZING (DRY)
	A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings exactly, with allowance for stretch during installation.
	B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with joints miter cut and bonded together at corners.
	C. Installation with Drive-in Wedge Gaskets: Center glass lites in openings on setting blocks, and press firmly against soft compression gasket by inserting dense compression gaskets formed and installed to lock in place against faces of removable sto...
	D. Installation with Pressure-Glazing Stops: Center glass lites in openings on setting blocks, and press firmly against soft compression gasket. Install dense compression gaskets and pressure-glazing stops, applying pressure uniformly to compression g...
	E. Install gaskets so they protrude past face of glazing stops.

	3.6 SEALANT GLAZING (WET)
	A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding into glass channel and blocking weep systems until seala...
	B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of sealant to glass and channel surfaces.
	C. Tool exposed surfaces of sealants to provide a substantial wash away from glass.

	3.7 CLEANING AND PROTECTION
	A. Immediately after installation, remove nonpermanent labels and clean surfaces.
	B. Protect glass from contact with contaminating substances resulting from construction operations. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent intervals during construction, but not less than o...
	1. If, despite such protection, contaminating substances do contact with glass, remove substances immediately as recommended in writing by glass manufacturer. Remove and replace glass that cannot be cleaned without damage to coatings.

	C. Remove and replace glass that is damaged during construction period.
	D. Wash glass on both exposed surfaces not more than four days before date scheduled for inspections that establish date of Substantial Completion. Wash glass as recommended in writing by glass manufacturer.

	3.8 MONOLITHIC GLASS SCHEDULE
	A. Clear Glass Type <Insert drawing designation>::  [Annealed] [Heat-strengthened] [Fully tempered] float glass.
	1. Minimum Thickness: [6 mm] <Insert thickness>.
	2. Safety glazing required.


	1.1 Reflective-Coated, Laminated Spandrel Glass Type <Insert drawing designation>: Two plies of [heat-strengthened] [fully tempered] float glass.
	1.1 Retain "Basis-of-Design Product" Subparagraph below to require a specific product.
	1.1 Basis-of-Design Product: <Insert manufacturer's name; product name or designation>.
	1.1 Pyrolytic coatings may be used on any surface of laminated glass. Sputtered coatings may only be used on second or third surface of laminated glass.
	1.1 Coating Type: [Pyrolytic] [Sputter-coating (vacuum deposition process)].
	1.1 Retain one color from options in "Coating Color" Subparagraph below. Not all sputtered-coating colors are suitable for monolithic applications and must be on second surface for monolithic applications.
	1.1 Coating Color: [Gold] [Pewter] [Silver] <Insert color>.
	1.1 Outer Ply: [Clear] [Tinted] float glass.
	1.1 Tint Color: [Blue] [Blue-green] [Bronze] [Green] [Gray] <Insert color>.
	1.1 Minimum Thickness of Each Glass Ply: [3 mm] [4 mm] [5 mm] [6 mm] [As indicated] <Insert thickness>.
	1.1 Interlayer Thickness: [0.030 inch] [0.060 inch] [0.090 inch].
	1.1 Coating Location: [First] [Second] [Third] surface.
	1.1 Insert performance properties, if required, in "Outdoor Visible Reflectance," "Winter Nighttime U-Factor," and "Summer Daytime U-Factor" subparagraphs below to suit product(s).
	1.1 Outdoor Visible Reflectance: <Insert number> percent maximum.
	1.1 Winter Nighttime U-Factor: <Insert value> maximum.
	1.1 Summer Daytime U-Factor: <Insert value> maximum.
	1.1 INSULATING GLASS SCHEDULE
	1.1 Copy paragraphs below and re-edit for each product.
	1.1 Insert drawing designation. Use these designations on Drawings to identify each product.
	1.1 If thickness designations are indicated on Drawings or are determined solely by compliance with "Performance Requirements" Article, delete "Minimum Thickness of Each Glass Lite" subparagraphs below.
	1.1 Clear Insulating Glass Type <Insert drawing designation>:
	1.1 Retain "Basis-of-Design Product" Subparagraph below to require a specific product.
	1.1 Basis-of-Design Product: <Insert manufacturer's name; product name or designation>.
	1.1 Overall Unit Thickness: [1 inch] [5/8 inch] <Insert dimension>.
	1.1 Minimum Thickness of Each Glass Lite: [3 mm] [4 mm] [5 mm] [6 mm] <Insert thickness>.
	1.1 Outdoor Lite: [Annealed] [Heat-strengthened] [Fully tempered] float glass.
	1.1 Interspace Content: [Air] [Argon].
	1.1 Indoor Lite: [Annealed] [Heat-strengthened] [Fully tempered] float glass.
	1.1 Insert performance properties, if required, in "Winter Nighttime U-Factor" and "Summer Daytime U-Factor" subparagraphs below to suit product(s).
	1.1 Winter Nighttime U-Factor: <Insert value> maximum.
	1.1 Summer Daytime U-Factor: <Insert value> maximum.
	1.1 Retain subparagraph below if required; "Fully tempered" option must be retained in "Outdoor Lite" and "Indoor Lite" subparagraphs if safety glazing is required.
	1.1 Safety glazing required.
	1.1 Low-Iron Insulating Glass Type <Insert drawing designation>:
	1.1 Retain "Basis-of-Design Product" Subparagraph below to require a specific product.
	1.1 Basis-of-Design Product: <Insert manufacturer's name; product name or designation>.
	1.1 Overall Unit Thickness: [1 inch] [5/8 inch] <Insert dimension>.
	1.1 Minimum Thickness of Each Glass Lite: [3 mm] [4 mm] [5 mm] [6 mm] <Insert thickness>.
	1.1 Outdoor Lite: Low-iron [annealed] [heat-strengthened] [fully tempered] float glass.
	1.1 Interspace Content: [Air] [Argon].
	1.1 Indoor Lite: Low-iron [annealed] [heat-strengthened] [fully tempered] float glass.
	1.1 Insert performance properties, if required, in "Winter Nighttime U-Factor" and "Summer Daytime U-Factor" subparagraphs below to suit product(s).
	1.1 Winter Nighttime U-Factor: <Insert value> maximum.
	1.1 Summer Daytime U-Factor: <Insert value> maximum.
	1.1 Retain subparagraph below if required; "fully tempered" option must be retained in "Outdoor Lite" and "Indoor Lite" subparagraphs if safety glazing is required.
	1.1 Safety glazing required.
	1.1 Pyrolytic-Coated, Low-Maintenance Insulating Glass Type <Insert drawing designation>:
	1.1 Retain "Basis-of-Design Product" Subparagraph below to require a specific product.
	1.1 Basis-of-Design Product: [Cardinal Glass Industries; Neat] [Pilkington North America Inc.; Activ] <Insert manufacturer's name; product name or designation>.
	1.1 Overall Unit Thickness: [1 inch] [5/8 inch] <Insert dimension>.
	1.1 Minimum Thickness of Each Glass Lite: [3 mm] [4 mm] [5 mm] [6 mm] <Insert thickness>.
	1.1 Outdoor Lite: Pyrolytic-coated, low-maintenance, clear [annealed] [heat-strengthened] [fully tempered] float glass.
	1.1 Interspace Content: [Air] [Argon].
	1.1 Indoor Lite: [Annealed] [Heat-strengthened] [Fully tempered] float glass.
	1.1 Insert performance properties, if required, in "Winter Nighttime U-Factor" and "Summer Daytime U-Factor" subparagraphs below to suit product(s).
	1.1 Winter Nighttime U-Factor: <Insert value> maximum.
	1.1 Summer Daytime U-Factor: <Insert value> maximum.
	1.1 Retain subparagraph below if required; "fully tempered" option must be retained in "Outdoor Lite" and "Indoor Lite" subparagraphs if safety glazing is required.
	1.1 Safety glazing required.
	1.1 Low-E-Coated, Clear Insulating Glass Type <Insert drawing designation>:
	1.1 Retain "Basis-of-Design Product" Subparagraph below to require a specific product.
	1.1 Basis-of-Design Product: <Insert manufacturer's name; product name or designation>.
	1.1 Overall Unit Thickness: [1 inch] [5/8 inch] <Insert dimension>.
	1.1 Minimum Thickness of Each Glass Lite: [3 mm] [4 mm] [5 mm] [6 mm] <Insert thickness>.
	1.1 Outdoor Lite: [Annealed] [Heat-strengthened] [Fully tempered] [Low-iron annealed] [Low-iron heat-strengthened] [Low-iron fully tempered] float glass.
	1.1 Interspace Content: [Air] [Argon].
	1.1 Indoor Lite: [Annealed] [Heat-strengthened] [Fully tempered] [Low-iron annealed] [Low-iron heat-strengthened] [Low-iron fully tempered] float glass.
	1.1 Low-E Coating: [Pyrolytic on second] [Pyrolytic on third] [Sputtered on second] [Sputtered on third] [Pyrolytic or sputtered on second or third] surface.
	1.1 Insert performance properties, if required, in "Winter Nighttime U-Factor," "Summer Daytime U-Factor," "Visible Light Transmittance," and "SGHC" subparagraphs below to suit product(s).
	1.1 Winter Nighttime U-Factor: <Insert value> maximum.
	1.1 Summer Daytime U-Factor: <Insert value> maximum.
	1.1 Visible Light Transmittance: <Insert number> percent minimum.
	1.1 SGHC: <Insert value> maximum.
	1.1 Retain subparagraph below if required; "Fully tempered" or "Low-iron fully tempered" option must be retained in "Outdoor Lite" and "Indoor Lite" subparagraphs if safety glazing is required.
	1.1 Safety glazing required.
	1.1 Pyrolytic-Coated, Low-Maintenance, Low-E-Coated, Clear Insulating Glass Type <Insert drawing designation>:
	1.1 Retain "Basis-of-Design Product" Subparagraph below to require a specific product.
	1.1 Basis-of-Design Product: <Insert manufacturer's name; product name or designation>.
	1.1 Overall Unit Thickness: [1 inch] [5/8 inch] <Insert dimension>.
	1.1 Minimum Thickness of Each Glass Lite: [3 mm] [4 mm] [5 mm] [6 mm] <Insert thickness>.
	1.1 Outdoor Lite: Pyrolytic-coated, low-maintenance, clear [annealed] [heat-strengthened] [fully tempered] float glass.
	1.1 Interspace Content: [Air] [Argon].
	1.1 Indoor Lite: [Annealed] [Heat-strengthened] [Fully tempered] float glass.
	1.1 Low-E Coating: [Pyrolytic on third] [Sputtered on second] [Sputtered on third] [Pyrolytic or sputtered on second or third] surface.
	1.1 Insert performance properties, if required, in "Winter Nighttime U-Factor," "Summer Daytime U-Factor," "Visible Light Transmittance," and "SGHC" subparagraphs below to suit product(s).
	1.1 Winter Nighttime U-Factor: <Insert value> maximum.
	1.1 Summer Daytime U-Factor: <Insert value> maximum.
	1.1 Visible Light Transmittance: <Insert number> percent minimum.
	1.1 SGHC: <Insert value> maximum.
	1.1 Retain subparagraph below if required; "fully tempered" option must be retained in "Outdoor Lite" and "Indoor Lite" subparagraphs if safety glazing is required.
	1.1 Safety glazing required.
	1.1 Tinted Insulating Glass Type <Insert drawing designation>:
	1.1 Retain "Basis-of-Design Product" Subparagraph below to require a specific product.
	1.1 Basis-of-Design Product: <Insert manufacturer's name; product name or designation>.
	1.1 Overall Unit Thickness: [1 inch] [5/8 inch] <Insert dimension>.
	1.1 Minimum Thickness of Each Glass Lite: [3 mm] [4 mm] [5 mm] [6 mm] <Insert thickness>.
	1.1 Outdoor Lite: Tinted [annealed] [heat-strengthened] [fully tempered] float glass.
	1.1 Tint Color: [Blue] [Blue-green] [Bronze] [Green] [Gray] <Insert color>.
	1.1 Interspace Content: [Air] [Argon].
	1.1 Indoor Lite: Clear [annealed] [heat-strengthened] [fully tempered] float glass.
	1.1 Insert performance properties, if required, in "Winter Nighttime U-Factor," "Summer Daytime U-Factor," "Visible Light Transmittance," and "SGHC" subparagraphs below to suit product(s).
	1.1 Winter Nighttime U-Factor: <Insert value> maximum.
	1.1 Summer Daytime U-Factor: <Insert value> maximum.
	1.1 Visible Light Transmittance: <Insert number> percent minimum.
	1.1 SGHC: <Insert value> maximum.
	1.1 Retain subparagraph below if required; "fully tempered" option must be retained in "Outdoor Lite" and "Indoor Lite" subparagraphs if safety glazing is required.
	1.1 Safety glazing required.
	1.1 Low-E-Coated, Tinted Insulating Glass Type <Insert drawing designation>:
	1.1 Retain "Basis-of-Design Product" Subparagraph below to require a specific product.
	1.1 Basis-of-Design Product: <Insert manufacturer's name; product name or designation>.
	1.1 Overall Unit Thickness: [1 inch] [5/8 inch] <Insert dimension>.
	1.1 Minimum Thickness of Each Glass Lite: [3 mm] [4 mm] [5 mm] [6 mm] <Insert thickness>.
	1.1 Outdoor Lite: Tinted [annealed] [heat-strengthened] [fully tempered] float glass.
	1.1 Tint Color: [Blue] [Blue-green] [Bronze] [Green] [Gray] <Insert color>.
	1.1 Interspace Content: [Air] [Argon].
	1.1 Indoor Lite: Clear [annealed] [heat-strengthened] [fully tempered] float glass.
	1.1 Low-E Coating: [Pyrolytic on second] [Pyrolytic on third] [Sputtered on second] [Sputtered on third] [Pyrolytic or sputtered on second or third] surface.
	1.1 Insert performance properties, if required, in "Winter Nighttime U-Factor," "Summer Daytime U-Factor," "Visible Light Transmittance," and "SGHC" subparagraphs below to suit product(s).
	1.1 Winter Nighttime U-Factor: <Insert value> maximum.
	1.1 Summer Daytime U-Factor: <Insert value> maximum.
	1.1 Visible Light Transmittance: <Insert number> percent minimum.
	1.1 SGHC: <Insert value> maximum.
	1.1 Retain subparagraph below if required; "fully tempered" option must be retained in "Outdoor Lite" and "Indoor Lite" subparagraphs if safety glazing is required.
	1.1 Safety glazing required.
	1.1 Ceramic-Coated, Insulating Vision Glass Type <Insert drawing designation>:
	1.1 Retain "Basis-of-Design Product" Subparagraph below to require a specific product.
	1.1 Basis-of-Design Product: <Insert manufacturer's name; product name or designation>.
	1.1 Ceramic Coating Color and Pattern: [As selected by Architect from manufacturer's full range] [Match Architect's samples] <Insert one manufacturer's color and pattern designation if matching is required> <Insert manufacturer's name; color and patte...
	1.1 Overall Unit Thickness: [1 inch] [5/8 inch] <Insert dimension>.
	1.1 Minimum Thickness of Each Glass Lite: [3 mm] [4 mm] [5 mm] [6 mm] <Insert thickness>.
	1.1 Outdoor Lite: [Clear heat-strengthened] [Clear fully tempered] [Low-iron heat-strengthened] [Low-iron fully tempered] [Tinted heat-strengthened] [Tinted fully tempered] float glass.
	1.1 Tint Color: [Blue] [Blue-green] [Bronze] [Green] [Gray] <Insert color>.
	1.1 Interspace Content: [Air] [Argon].
	1.1 Indoor Lite: [Clear heat-strengthened] [Clear fully tempered] [Low-iron annealed] [Low-iron heat-strengthened] [Low-iron fully tempered] float glass.
	1.1 Coating Location: [Second] [Third] [Fourth] surface.
	1.1 Insert performance properties, if required, in "Winter Nighttime U-Factor," "Summer Daytime U-Factor," "Visible Light Transmittance," and "SGHC" subparagraphs below to suit product(s).
	1.1 Winter Nighttime U-Factor: <Insert value> maximum.
	1.1 Summer Daytime U-Factor: <Insert value> maximum.
	1.1 Visible Light Transmittance: <Insert number> percent minimum.
	1.1 SGHC: <Insert value> maximum.
	1.1 Retain subparagraph below if required; "Clear fully tempered," "Low-iron fully tempered," or "Tinted fully tempered" option must be retained in "Outdoor Lite" and "Clear fully tempered" or "Low-iron fully tempered" option must be retained in "Indo...
	1.1 Safety glazing required.
	1.1 Reflective-Coated Insulating Glass Type <Insert drawing designation>:
	1.1 Retain "Basis-of-Design Product" Subparagraph below to require a specific product.
	1.1 Basis-of-Design Product: <Insert manufacturer's name; product name or designation>.
	1.1 Consider retaining option in first subparagraph below if applicable; option is based on ASTM C1376.
	1.1 Kind CV (coated vision glass)[, except that Kind CO (coated overhead glass) may be used where lower edge of glass is more than 6 feet above the adjacent floor level or cannot be approached closer than 10 feet].
	1.1 Pyrolytic coatings may be used on any surface of insulating glass. Sputtered coatings may only be used on second or third surface of insulating glass.
	1.1 Coating Type: [Pyrolytic] [Sputter-coating (vacuum deposition process)].
	1.1 Retain one color from options in "Coating Color" Subparagraph below. Not all sputtered-coating colors are suitable for monolithic applications and must be on second surface for monolithic applications.
	1.1 Coating Color: [Gold] [Pewter] [Silver] <Insert color>.
	1.1 Overall Unit Thickness: [1 inch] [5/8 inch] <Insert dimension>.
	1.1 Minimum Thickness of Each Glass Lite: [3 mm] [4 mm] [5 mm] [6 mm] <Insert thickness>.
	1.1 Outdoor Lite: [Clear annealed] [Clear heat-strengthened] [Clear fully tempered] [Tinted heat-strengthened] [Tinted fully tempered] float glass.
	1.1 Tint Color: [Blue] [Blue-green] [Bronze] [Green] [Gray] <Insert color>.
	1.1 Interspace Content: [Air] [Argon].
	1.1 Indoor Lite: Clear [annealed] [heat-strengthened] [fully tempered] float glass.
	1.1 Pyrolytic coatings may be used on any surface of insulating glass. Sputtered coatings may only be used on second or third surface of insulating glass.
	1.1 Coating Location: [First] [Second] [Third] surface.
	1.1 Insert performance properties, if required, in "Outdoor Visible Reflectance," "Winter Nighttime U-Factor," "Summer Daytime U-Factor," "Visible Light Transmittance," and "SGHC" subparagraphs below to suit product(s).
	1.1 Outdoor Visible Reflectance: <Insert number> percent maximum.
	1.1 Winter Nighttime U-Factor: <Insert value> maximum.
	1.1 Summer Daytime U-Factor: <Insert value> maximum.
	1.1 Visible Light Transmittance: <Insert number> percent minimum.
	1.1 SGHC: <Insert value> maximum.
	1.1 Retain "Low-Maintenance Coating" Subparagraph below only with sputter-coated clear float glass and only after verifying availability.
	1.1 Low-Maintenance Coating: Pyrolytic coating on first surface.
	1.1 Retain subparagraph below if required; either "Clear fully tempered" or "Tinted fully tempered" option must be retained in "Outdoor Lite" Subparagraph and "fully tempered" option retained in "Indoor Lite" Subparagraph if safety glazing is required.
	1.1 Safety glazing required.
	1.1 [Ceramic] [Silicone]-Coated, Insulating Spandrel Glass Type <Insert drawing designation>:
	1.1 Retain "Basis-of-Design Product" Subparagraph below to require a specific product.
	1.1 Basis-of-Design Product: <Insert manufacturer's name; product name or designation>.
	1.1 Coating Color: [As selected by Architect from manufacturer's full range] [Match Architect's samples] <Insert one manufacturer's color designation if matching is required> <Insert manufacturer's name; color designation>.
	1.1 Overall Unit Thickness: [1 inch] <Insert dimension>.
	1.1 Minimum Thickness of Each Glass Lite: [5 mm] [6 mm] <Insert thickness>.
	1.1 In "Outdoor Lite" Subparagraph below, retain one of six options for glass color and strength.
	1.1 Outdoor Lite: [Clear annealed] [Clear heat-strengthened] [Clear fully tempered] [Low-iron annealed] [Low-iron heat-strengthened] [Low-iron fully tempered] float glass.
	1.1 Interspace Content: [Air] [Argon].
	1.1 Retain "Clear heat-strengthened," "Low-iron heat-strengthened," "Clear fully tempered," or "Low-iron fully tempered" option in "Indoor Lite" Subparagraph below for ceramic-coated, insulating spandrel glass.
	1.1 Indoor Lite: [Clear annealed] [Clear heat-strengthened] [Clear fully tempered] [Low-iron annealed] [Low-iron heat-strengthened] [Low-iron fully tempered] float glass.
	1.1 Coating Location: Fourth surface.
	1.1 Insert performance properties, if required, in "Winter Nighttime U-Factor" and "Summer Daytime U-Factor" subparagraphs below to suit product(s).
	1.1 Winter Nighttime U-Factor: <Insert value> maximum.
	1.1 Summer Daytime U-Factor: <Insert value> maximum.
	1.1 [Ceramic] [Silicone]-Coated, Low-E, Insulating Spandrel Glass Type <Insert drawing designation>:
	1.1 Retain "Basis-of-Design Product" Subparagraph below to require a specific product.
	1.1 Basis-of-Design Product: <Insert manufacturer's name; product name or designation>.
	1.1 Coating Color: [As selected by Architect from manufacturer's full range] [Match Architect's samples] <Insert one manufacturer's color designation if matching is required> <Insert manufacturer's name; color designation>.
	1.1 Overall Unit Thickness: [1 inch] <Insert dimension>.
	1.1 Minimum Thickness of Each Glass Lite: [5 mm] [6 mm] <Insert thickness>.
	1.1 Outdoor Lite: [Clear heat-strengthened] [Clear fully tempered] [Low-iron heat-strengthened] [Low-iron fully tempered] float glass.
	1.1 Interspace Content: [Air] [Argon].
	1.1 Indoor Lite: [Clear heat-strengthened] [Clear fully tempered] [Low-iron heat-strengthened] [Low-iron fully tempered] float glass.
	1.1 Low-E Coating: [Pyrolytic on second] [Pyrolytic on third] [Sputtered on second] [Sputtered on third] [Pyrolytic or sputtered on second or third] surface.
	1.1 Opaque Coating Location: Fourth surface.
	1.1 Insert performance properties, if required, in "Winter Nighttime U-Factor" and "Summer Daytime U-Factor" subparagraphs below to suit product(s).
	1.1 Winter Nighttime U-Factor: <Insert value> maximum.
	1.1 Summer Daytime U-Factor: <Insert value> maximum.
	1.1 [Ceramic] [Silicone]-Coated, Tinted, Insulating Spandrel Glass Type <Insert drawing designation>:
	1.1 Retain "Basis-of-Design Product" Subparagraph below to require a specific product.
	1.1 Basis-of-Design Product: <Insert manufacturer's name; product name or designation>.
	1.1 Coating Color: [As selected by Architect from manufacturer's full range] [Match Architect's samples] <Insert one manufacturer's color designation if matching is required> <Insert manufacturer's name; color designation>.
	1.1 Overall Unit Thickness: [1 inch] <Insert dimension>.
	1.1 Minimum Thickness of Each Glass Lite: [5 mm] [6 mm] <Insert thickness>.
	1.1 Outdoor Lite: Tinted [annealed] [heat-strengthened] [fully tempered] float glass.
	1.1 Tint Color: [Blue] [Blue-green] [Bronze] [Green] [Gray] <Insert color>.
	1.1 Interspace Content: [Air] [Argon].
	1.1 Retain "heat-strengthened" or "fully tempered" option in "Indoor Lite" Subparagraph below for ceramic-coated, tinted, insulating spandrel glass.
	1.1 Indoor Lite: Clear [annealed] [heat-strengthened] [fully tempered] float glass.
	1.1 Coating Location: Fourth surface.
	1.1 Insert performance properties, if required, in "Winter Nighttime U-Factor" and "Summer Daytime U-Factor" subparagraphs below to suit product(s).
	1.1 Winter Nighttime U-Factor: <Insert value> maximum.
	1.1 Summer Daytime U-Factor: <Insert value> maximum.
	3.9 INSULATING-LAMINATED-GLASS SCHEDULE
	A. Clear Insulating, Laminated Glass Type <Insert drawing designation>:
	1. Basis-of-Design Product: <Insert manufacturer's name; product name or designation>.Viracon, VS1-20.
	2. Overall Unit Thickness::  [1-3/16 inch] [1 inch] [3/4 inch] <Insert dimension>.
	3. Minimum Thickness of Outdoor Lite::  [3 mm] [4 mm] [5 mm] [6 mm] <Insert thickness>.
	4. Outdoor Lite: Clear [heat-strengthened] [fully tempered] float glass.
	5. Interspace Content: [Air] [Argon].
	6. Indoor Lite: Clear laminated glass with two plies of [annealed] [heat-strengthened] [fully tempered] float glass.
	a. Minimum Thickness of Each Glass Ply: [3 mm] [4 mm] [5 mm] [6 mm.] [As indicated] <Insert thickness>.

	7. Winter Nighttime U-Factor: <Insert value>0.47 maximum.
	8. Summer Daytime U-Factor: <Insert value>0.49 maximum.
	9. SGHC: <Insert value>0.70 maximum.
	10. Safety glazing required.




	089119 - Fixed Louvers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fixed [extruded-aluminum] [and] [formed-metal] louvers.

	A. Fixed formed-metal acoustical louvers.
	A. Blank-off panels for louvers
	B. Related Requirements:
	1. Section 081113 "Hollow Metal Doors and Frames" for louvers in hollow-metal doors.
	1. Section 081416 "Flush Wood Doors" for louvers in flush wood doors.
	1. Section 099113 "Exterior Painting" for field painting exterior louvers.
	2. Section 099123 "Interior Painting" for field painting interior louvers.


	1.3 DEFINITIONS
	A. Louver Terminology: Definitions of terms for metal louvers contained in AMCA 501 apply to this Section unless otherwise defined in this Section or in referenced standards.
	B. Horizontal Louver: Louver with horizontal blades (i.e., the axis of the blades are horizontal).
	C. Vertical Louver: Louver with vertical blades (i.e., the axis of the blades are vertical).
	D. Drainable-Blade Louver: Louver with blades having gutters that collect water and drain it to channels in jambs and mullions, which carry it to bottom of unit and away from opening.
	E. Wind-Driven-Rain-Resistant Louver: Louver that provides specified wind-driven-rain performance, as determined by testing according to AMCA 500-L.
	F. Windborne-Debris-Impact-Resistant Louver: Louver that provides specified windborne-debris-impact resistance, as determined by testing according to AMCA 540.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. For louvers specified to bear AMCA seal, include printed catalog pages showing specified models with appropriate AMCA Certified Ratings Seals.

	A. Sustainable Design Submittals:
	A. <Double click to insert sustainable design text for recycled content.>
	A. <Double click to insert sustainable design text for regional materials.>
	A. <Double click to insert sustainable design text for EPDs and HPDs.>
	B. Shop Drawings: For louvers and accessories. Include plans, elevations, sections, details, and attachments to other work. Show frame profiles and blade profiles, angles, and spacing.
	1. Show weep paths, gaskets, flashings, sealants, and other means of preventing water intrusion.
	2. Show mullion profiles and locations.

	C. Samples: For each type of metal finish required.
	D. Delegated-Design Submittal: For louvers indicated to comply with structural[ and seismic] performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.5 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: Based on evaluation of comprehensive tests performed according to AMCA 500-L by a qualified testing agency or by manufacturer and witnessed by a qualified testing agency, for each type of louver and showing compliance with per...
	B. Windborne-debris-impact-resistance test reports.
	C. Sample Warranties: For manufacturer's special warranties.

	1.6 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to the following:
	1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
	2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel."
	3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel."


	1.7 FIELD CONDITIONS
	A. Field Measurements: Verify actual dimensions of openings by field measurements before fabrication.

	1.8 WARRANTY
	A. Special Finish Warranty: Manufacturer agrees to repair or replace components on which finishes fail in materials or workmanship within specified warranty period.
	1. Deterioration includes, but is not limited to, the following:
	a. Color fading more than 5 Hunter units when tested according to ASTM D2244.
	b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214.
	c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

	2. Warranty Period::  [Five] [10] [20] <Insert number> years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations: Obtain fixed [and operable] louvers from single source from a single manufacturer where indicated to be of same type, design, or factory-applied color finish.

	2.2 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Design louvers, including comprehensive engineering analysis by a qualified professional engineer, using structural[ and seismic] performance requirements and design criteria indicated.
	B. Structural Performance: Louvers shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated without permanent deformation of louver components, noise or metal fatigue caused by louv...
	1. Wind Loads: Determine loads based on pressures as indicated on Drawings.

	C. Windborne-Debris-Impact Resistance: Louvers located within 30 feet of grade shall pass [basic] [enhanced] protection, when tested according to AMCA 540.
	D. Louver Performance Ratings: Provide louvers complying with requirements specified, as demonstrated by testing manufacturer's stock units identical to those provided, except for length and width according to AMCA 500-L.
	E. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes.
	1. Temperature Change (Range): [120 deg F, ambient; 180 deg F, material surfaces] <Insert temperature range>.

	F. SMACNA Standard: Comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" for fabrication, construction details, and installation procedures.

	2.3 FIXED EXTRUDED-ALUMINUM LOUVERS
	A. Horizontal Nondrainable-Blade Louver <Insert drawing designation>:
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Requirements in "Louver Depth," "Blade Profile," and "Frame and Blade Nominal Thickness" subparagraphs below are based on products available from listed manufacturers. Revise to suit Project.
	A. Louver Depth: [2 inches] [4 inches] [6 inches] <Insert dimension>.
	A. Blade Profile: [Plain blade without] [Blade with] center baffle.
	A. Insert descriptive requirements below that relate to appearance, such as blade spacing and angle, if required. If inserting such requirements, verify that louvers are available that comply with these requirements and with performance requirements s...
	A. Frame and Blade Nominal Thickness: Not less than [0.080 inch] [0.060 inch for blades and 0.080 inch for frames].
	A. Mullion Type: [Exposed] [Semirecessed] [Fully recessed].
	A. Louver Performance Ratings:
	A. Requirements in "Free Area," "Point of Beginning Water Penetration," and "Air Performance" subparagraphs below are based on products available from listed manufacturers. If more than one choice is given for a requirement, the most lenient choice al...
	A. Free Area: Not less than [7.5 sq. ft.] [8.0 sq. ft.] [8.5 sq. ft.] <Insert value> for 48-inch-wide by 48-inch-high louver.
	A. Point of Beginning Water Penetration: Not less than [700 fpm] [750 fpm] [800 fpm] [850 fpm] [900 fpm] [950 fpm] <Insert value>.
	A. Do not specify free-area velocity in "Air Performance" Subparagraph below that is greater than point of beginning water penetration specified in "Point of Beginning Water Penetration" Subparagraph above.
	A. Air Performance: Not more than [0.10-inch wg] <Insert value> static pressure drop at [650-fpm] [700-fpm] [750-fpm] <Insert value> free-area [exhaust] [intake] velocity.
	A. Verify availability of seal in "AMCA Seal" Subparagraph below for louver sizes indicated. Delete if not required. Coordinate with product data submittal requirement.
	A. AMCA Seal: Mark units with AMCA Certified Ratings Seal.
	A. Horizontal Drainable-Blade Louver <Insert drawing designation>:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Airline Louvers; a division of Mestek, Inc.
	b. Greenheck Fan Corporation.
	c. Ruskin Company.
	d. Or Approved Equal.

	2. Louver Depth: [4 inches] [6 inches] <Insert dimension>.
	3. Frame and Blade Nominal Thickness: Not less than [0.080 inch] [0.060 inch for blades and 0.080 inch for frames].
	4. Mullion Type: Exposed.
	5. Louver Performance Ratings:
	a. Free Area: Not less than [7.0 sq. ft.] [7.5 sq. ft.] [8.0 sq. ft.] [8.5 sq. ft.] <Insert value> for 48-inch-wide by 48-inch-high louver.
	b. Point of Beginning Water Penetration: Not less than [900 fpm] [950 fpm] [1000 fpm] [1050 fpm] [1100 fpm] <Insert value>.
	c. Air Performance: Not more than [0.10-inch wg] <Insert value> static pressure drop at [700-fpm] [750-fpm] [800-fpm] [850-fpm] <Insert value> free-area [exhaust] [intake] velocity.

	6. AMCA Seal: Mark units with AMCA Certified Ratings Seal.


	1.1 Vertical Sightproof Louver <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Requirements in "Louver Depth" and "Blade Profile" subparagraphs below are based on products available from listed manufacturers. Revise to suit Project.
	1.1 Louver Depth: [4 inches] <Insert dimension>.
	1.1 Blade Profile: [Chevron] [Y] [Labyrinth]-shaped blade.
	1.1 Usually retain second option in "Frame and Blade Nominal Thickness" Subparagraph below; blades of sightproof louvers gain stiffness from their complex shapes and, therefore, do not need to be as thick as blades of some other louver types.
	1.1 Frame and Blade Nominal Thickness: Not less than [0.080 inch] [0.060 inch for blades and 0.080 inch for frames].
	1.1 Blade Spacing: [2 inches] [4 inches] <Insert dimension> o.c.
	1.1 Mullion Type: [Exposed] [Semirecessed] [Fully recessed].
	1.1 FIXED FORMED-METAL LOUVERS
	1.1 Copy paragraphs below and re-edit for each product.
	1.1 Insert drawing designation for each product required. Use these designations on Drawings to identify each product.
	1.1 Horizontal Nondrainable-Blade Louver <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Requirements in "Louver Depth," "Blade Profile," and both "Frame and Blade Material and Nominal Thickness" subparagraphs below are based on products available from listed manufacturers. Revise to suit Project.
	1.1 Louver Depth: [4 inches] [6 inches] <Insert dimension>.
	1.1 Blade Profile: [Plain blade without] [Blade with] center baffle.
	1.1 Insert descriptive requirements below that relate to appearance, such as blade spacing and angle, if required. If inserting such requirements, verify that louvers are available that comply with these requirements and with performance requirements ...
	1.1 Frame and Blade Material and Nominal Thickness: Galvanized-steel sheet, not less than [0.052 inch for frames and 0.040 inch for blades] [0.052 inch] [0.064 inch].
	1.1 Frame and Blade Material and Nominal Thickness: Stainless-steel sheet, not less than [0.050 inch] [0.062 inch].
	1.1 Mullion Type: [Exposed] [Semirecessed] [Fully recessed].
	1.1 Louver Performance Ratings:
	1.1 Requirements in "Free Area," "Point of Beginning Water Penetration," and "Air Performance" subparagraphs below are based on products available from listed manufacturers. If more than one choice is given for a requirement, the most lenient choice a...
	1.1 Free Area: Not less than [6.5 sq. ft.] [7.0 sq. ft.] [7.5 sq. ft.] [8.0 sq. ft.] <Insert value> for 48-inch-wide by 48-inch-high louver.
	1.1 Point of Beginning Water Penetration: Not less than [550 fpm] [600 fpm] [650 fpm] [700 fpm] <Insert value>.
	1.1 Do not specify free-area velocity in "Air Performance" Subparagraph below that is greater than point of beginning water penetration specified in "Point of Beginning Water Penetration" Subparagraph above.
	1.1 Air Performance: Not more than [0.10-inch wg] <Insert value> static pressure drop at [550-fpm] [600-fpm] [650-fpm] [700-fpm] <Insert value> free-area [exhaust] [intake] velocity.
	1.1 Verify availability of seal in "AMCA Seal" Subparagraph below for louver sizes indicated. Delete if not required. Coordinate with product data submittal requirement.
	1.1 AMCA Seal: Mark units with AMCA Certified Ratings Seal.
	1.1 Horizontal Drainable-Blade Louver <Insert drawing designation>:
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Requirements in "Louver Depth," "Blade Profile," and both "Frame and Blade Material and Nominal Thickness" subparagraphs below are based on products available from listed manufacturers. Revise to suit Project.
	1.1 Louver Depth: [4 inches] [6 inches] <Insert dimension>.
	1.1 Insert descriptive requirements below that relate to appearance, such as blade spacing and angle, if required. If inserting such requirements, verify that louvers are available that comply with these requirements and with performance requirements ...
	1.1 Frame and Blade Material and Nominal Thickness: Galvanized-steel sheet, not less than [0.052 inch for frames and 0.040 inch for blades] [0.052 inch] [0.064 inch].
	1.1 Frame and Blade Material and Nominal Thickness: Stainless-steel sheet, not less than [0.050 inch] [0.062 inch].
	1.1 Mullion Type: Exposed.
	1.1 Louver Performance Ratings:
	1.1 Requirements in "Free Area," "Point of Beginning Water Penetration," and both "Air Performance" subparagraphs below are based on products available from listed manufacturers. If more than one choice is given for a requirement, the most lenient cho...
	1.1 Free Area: Not less than [7.0 sq. ft.] [7.5 sq. ft.] [8.0 sq. ft.] [8.5 sq. ft.] <Insert value> for 48-inch-wide by 48-inch-high louver.
	1.1 Point of Beginning Water Penetration: Not less than [800 fpm] [850 fpm] [900 fpm] [950 fpm] [1000 fpm] <Insert value>.
	1.1 Retain one of two "Air Performance" subparagraphs below. Do not specify free-area velocity in either subparagraph that is greater than point of beginning water penetration specified in "Point of Beginning Water Penetration" Subparagraph above.
	1.1 Air Performance: Not more than [0.10-inch wg] <Insert value> static pressure drop at [700-fpm] [750-fpm] [800-fpm] [850-fpm] <Insert value> free-area [exhaust] [intake] velocity.
	1.1 Air Performance: Not more than [0.15-inch wg] <Insert value> static pressure drop at [900-fpm] [950-fpm] [1000-fpm] <Insert value> free-area velocity.
	1.1 Verify availability of seal in "AMCA Seal" Subparagraph below for louver sizes indicated. Delete if not required. Coordinate with product data submittal requirement.
	1.1 AMCA Seal: Mark units with AMCA Certified Ratings Seal.
	1.1 FIXED ACOUSTICAL LOUVERS
	1.1 Acoustic Performance: Provide acoustical louvers complying with ratings specified, as demonstrated by testing manufacturer's stock units identical to those specified, except for length and width for [airborne sound-transmission loss according to A...
	1.1 Insert drawing designation for each product required. Use these designations on Drawings to identify each product.
	1.1 Fixed, Formed-Metal, Acoustical Louver <Insert drawing designation>: Louver with formed-metal blades filled on interior with mineral-fiber, rigid-board, acoustical insulation retained by perforated metal sheet of same material and finish as blade.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Louver Depth: [6 inches] [8 inches] [12 inches] <Insert dimension>.
	1.1 Frame Material: Extruded aluminum or aluminum sheet, not less than 0.080-inch nominal thickness.
	1.1 Frame Material: Galvanized-steel sheet, not less than [0.052-inch] [0.064-inch] nominal thickness.
	1.1 Blade Material: Aluminum sheet, not less than [0.063-inch] [0.080-inch] nominal thickness.
	1.1 Blade Material: Galvanized-steel sheet, not less than [0.034-inch] [0.040-inch] [0.052-inch] nominal thickness.
	1.1 Blade Shape: [Straight] [Airfoil] [Chevron].
	1.1 Blade Angle: 45 degrees unless otherwise indicated.
	1.1 Blade Spacing: 6 inches o.c. for 6-inch-deep louvers.
	1.1 Blade Spacing: [6 inches] [8 inches] o.c. for 8-inch-deep louvers.
	1.1 Blade Spacing: [9 inches] [12 inches] o.c. for 12-inch-deep louvers.
	1.1 "Free Area," "Airborne Sound-Transmission Loss," and "Outdoor-Indoor, Sound-Transmission Loss" subparagraphs below are examples only; revise to suit Project.
	1.1 Free Area: Not less than 4 sq. ft. for 48-inch-wide by 48-inch-high louver.
	1.1 Airborne Sound-Transmission Loss: [STC 10] <Insert STC value> according to ASTM E413, determined by testing according to ASTM E90.
	1.1 Outdoor-Indoor, Sound-Transmission Loss: [OITC 10] <Insert OITC value> according to ASTM E1332, determined by testing according to ASTM E966.
	2.4 LOUVER SCREENS
	A. General: Provide screen at [each exterior louver] [louvers indicated].
	1. Screen Location for Fixed Louvers: Interior face.
	2. Screening Type::  [Bird screening] [Bird screening, except where insect screening is indicated] [Insect screening].

	B. Secure screen frames to louver frames with [stainless-steel machine screws] [machine screws with heads finished to match louver], spaced a maximum of 6 inches from each corner and at 12 inches o.c.
	C. Louver Screen Frames: Fabricate with mitered corners to louver sizes indicated.
	1. Metal: Same type and form of metal as indicated for louver to which screens are attached.[ Reinforce extruded-aluminum screen frames at corners with clips.]
	2. Finish: [Same finish as louver frames to which louver screens are attached] [Mill finish unless otherwise indicated].
	3. Type: [Rewirable frames with a driven spline or insert] [Non-rewirable, U-shaped frames].

	D. Louver Screening for Aluminum Louvers:
	1. Bird Screening: Aluminum, 1/2-inch-square mesh, 0.063-inch wire.
	1. Bird Screening: Stainless steel, 1/2-inch-square mesh, 0.047-inch wire.
	2. Bird Screening: Flattened, expanded aluminum, 3/4 by 0.050 inch thick.
	3. Insect Screening: Aluminum, 18-by-16 mesh, 0.012-inch wire.


	1.1 BLANK-OFF PANELS
	1.1 Uninsulated Blank-Off Panels: Metal sheet attached to back of louver.
	1.1 Retain applicable metal and thickness requirements in five subparagraphs below. Thicknesses indicated are examples only; revise to suit louver conditions.
	1.1 Aluminum sheet for aluminum louvers, not less than 0.050-inch nominal thickness.
	1.1 Galvanized-steel sheet for galvanized-steel louvers, not less than [0.040-inch] [0.052-inch] nominal thickness.
	1.1 Stainless-steel sheet for stainless-steel louvers, not less than [0.038-inch] [0.050-inch] nominal thickness, with grain running in same direction as grain of louver blades.
	1.1 Panel Finish: [Same finish applied to louvers] [Same finish type applied to louvers, but black color].
	1.1 Retain one of two options in subparagraph below, or revise to suit Project. Other methods include slide bolts and cam latches with or without hinges. Delete subparagraph if not important. Some manufacturers may also offer removable blank-off panel...
	1.1 Attach blank-off panels with [clips] [sheet metal screws] <Insert method>.
	1.1 Insulated Blank-Off Panels: Laminated panels consisting of an insulating core surfaced on back and front with metal sheets and attached to back of louver.
	1.1 Thickness: [1 inch] [2 inches].
	1.1 Retain one of three "Metal Facing Sheets" subparagraphs below. Verify availability of stainless-steel sheet with manufacturers.
	1.1 Metal Facing Sheets: Aluminum sheet, not less than 0.032-inch nominal thickness.
	1.1 Metal Facing Sheets: Galvanized-steel sheet, not less than 0.028-inch nominal thickness.
	1.1 Metal Facing Sheets: Stainless-steel sheet, not less than 0.031-inch nominal thickness.
	1.1 Insulating Core: [Rigid, glass-fiber-board insulation] [or] [extruded-polystyrene foam] <Insert insulation material>.
	1.1 "Edge Treatment" Subparagraph below is an example only; revise to suit Project.
	1.1 Edge Treatment: Trim perimeter edges of blank-off panels with louver manufacturer's standard [extruded-aluminum-channel frames, not less than 0.080-inch nominal thickness] [channel frames], with corners mitered and with same finish as panels.
	1.1 Seal perimeter joints between panel faces and louver frames with gaskets or sealant.
	1.1 Panel Finish: [Same finish applied to louvers] [Same type of finish applied to louvers, but black color].
	1.1 Retain one of two options in subparagraph below, or revise to suit Project. Other methods include slide bolts and cam latches with or without hinges. Delete subparagraph if not important.
	1.1 Attach blank-off panels with [clips] [sheet metal screws] <Insert method>.
	2.5 MATERIALS
	A. Aluminum Extrusions: ASTM B221, Alloy 6063-T5, T-52, or T6.
	B. Aluminum Sheet: ASTM B209, Alloy 3003 or 5005, with temper as required for forming, or as otherwise recommended by metal producer for required finish.
	A. Galvanized-Steel Sheet: ASTM A653/A653M, [G60] [G90] zinc coating, mill phosphatized.
	A. Stainless-Steel Sheet: ASTM A240/A240M, Type 304, [No. 2B finish] [No. 2D finish] [No. 4 finish, with grain running parallel to length of blades and frame members] [No. 4 finish, with grain running perpendicular to length of blades and frame member...
	C. Fasteners: Use types and sizes to suit unit installation conditions.
	1. Use [Phillips flat-head] [hex-head or Phillips pan-head] [tamper-resistant] screws for exposed fasteners unless otherwise indicated.
	2. For fastening aluminum, use aluminum or 300 series stainless-steel fasteners.
	3. For fastening galvanized steel, use hot-dip-galvanized-steel or 300 series stainless-steel fasteners.
	4. For fastening stainless steel, use 300 series stainless-steel fasteners.
	5. For color-finished louvers, use fasteners with heads that match color of louvers.

	D. Postinstalled Fasteners for Concrete and Masonry: Torque-controlled expansion anchors, fabricated from stainless-steel components, with allowable load or strength design capacities calculated according to ICC-ES AC193 and ACI 318 greater than or eq...
	E. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M.

	1.1 <Double click to insert sustainable design text for recycled content.>
	1.1 <Double click to insert sustainable design text for recycled content of aluminum.>
	1.1 <Double click to insert sustainable design text for regional materials.>
	2.6 FABRICATION
	A. Factory assemble louvers to minimize field splicing and assembly. Disassemble units as necessary for shipping and handling limitations. Clearly mark units for reassembly and coordinated installation.
	B. Vertical Assemblies: Where height of louver units exceeds fabrication and handling limitations, fabricate units to permit field-bolted assembly with close-fitting joints in jambs and mullions, reinforced with splice plates.
	1. Continuous Vertical Assemblies: Fabricate units without interrupting blade-spacing pattern [unless horizontal mullions are indicated] [where indicated].
	2. Horizontal Mullions: Provide horizontal mullions at joints [unless continuous vertical assemblies are indicated] [where indicated].

	C. Maintain equal louver blade spacing[, including separation between blades and frames at head and sill,] to produce uniform appearance.
	D. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances made for fabrication and installation tolerances, adjoining material tolerances, and perimeter sealant joints.
	1. Frame Type: [Channel] [Exterior flange] [Interior flange] unless otherwise indicated.

	E. Include supports, anchorages, and accessories required for complete assembly.
	F. Provide vertical mullions of type and at spacings indicated, but not more than is recommended by manufacturer, or 72 inches o.c., whichever is less.
	1. Fully Recessed Mullions: Where indicated, provide mullions fully recessed behind louver blades. Where length of louver exceeds fabrication and handling limitations, fabricate with close-fitting blade splices designed to permit expansion and contrac...
	2. Semirecessed Mullions: Where indicated, provide mullions partly recessed behind louver blades, so louver blades appear continuous. Where length of louver exceeds fabrication and handling limitations, fabricate with interlocking split mullions and c...
	3. Exposed Mullions: Where indicated, provide units with exposed mullions of same width and depth as louver frame. Where length of louver exceeds fabrication and handling limitations, provide interlocking split mullions designed to permit expansion an...
	4. Exterior Corners: Prefabricated corner units with mitered [and welded blades] [blades with concealed close-fitting splices] and with [fully recessed] [semirecessed] mullions at corners.

	G. Provide [subsills made of same material as louvers] [or] [extended sills] for recessed louvers.
	H. Join frame members to each other and to fixed louver blades with fillet welds [concealed from view] [, threaded fasteners, or both, as standard with louver manufacturer] unless otherwise indicated or size of louver assembly makes bolted connections...

	2.7 ALUMINUM FINISHES
	A. Finish louvers after assembly.
	B. Color Anodic Finish: AAMA 611, [AA-M12C22A42/A44, Class I, 0.018 mm] [AA-M12C22A32/A34, Class II, 0.010 mm] or thicker.
	1. Color::  [Match Architect's sample] [As selected by Architect from full range of industry colors and color densities].

	C. Conversion-Coated Finish: AA-C12C42, nonetched, cleaned with inhibited chemicals, and chemical conversion coated with acid chromate-fluoride-phosphate.
	D. Factory-Primed Finish: AA-C12C42R1x with air-dried primer of not less than 2-mil dry film thickness.


	PART 1 -  Repair sheet finish by grinding and polishing irregularities, weld spatter, scratches, and forming marks to match surrounding finish.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and openings, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Coordinate setting drawings, diagrams, templates, instructions, and directions for installation of anchorages that are to be embedded in concrete or masonry construction. Coordinate delivery of such items to Project site.

	3.3 INSTALLATION
	A. Locate and place louvers level, plumb, and at indicated alignment with adjacent work.
	B. Use concealed anchorages where possible. Provide brass or lead washers fitted to screws where required to protect metal surfaces and to make a weathertight connection.
	C. Form closely fitted joints with exposed connections accurately located and secured.
	D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as indicated.
	E. Protect unpainted galvanized- and nonferrous-metal surfaces that are in contact with concrete, masonry, or dissimilar metals from corrosion and galvanic action by applying a heavy coating of bituminous paint or by separating surfaces with waterproo...
	F. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, where weathertight louver joints are required. Comply with Section 079200 "Joint Sealants" for sealants applied during louver installation.

	3.4 ADJUSTING AND CLEANING
	A. Clean exposed louver surfaces that are not protected by temporary covering, to remove fingerprints and soil during construction period. Do not let soil accumulate during construction period.
	B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not harmful to finishes. Thoroughly rinse surfaces and dry.
	C. Restore louvers damaged during installation and construction, so no evidence remains of corrective work. If results of restoration are unsuccessful, as determined by Architect, remove damaged units and replace with new units.
	1. Touch up minor abrasions in finishes with air-dried coating that matches color and gloss of, and is compatible with, factory-applied finish coating.




	092216 - Non-Structural Metal Framing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Non-load-bearing steel framing systems for interior partitions.
	2. Suspension systems for interior ceilings and soffits.

	A. Grid suspension systems for gypsum board ceilings.
	B. Related Requirements:
	1. Section 054000 "Cold-Formed Metal Framing" for exterior and interior load-bearing and exterior non-load-bearing wall studs; floor joists; and roof rafters and ceiling joists.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.1 Sustainable Design Submittals:
	1.1 <Double click to insert sustainable design text for recycled content.>
	1.4 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of code-compliance certification for studs and tracks.
	B. Evaluation Reports: For [embossed, high-strength steel studs and tracks,] [firestop tracks,] [post-installed anchors] [and ] [power-actuated fasteners], from ICC-ES or other qualified testing agency acceptable to authorities having jurisdiction.

	1.5 QUALITY ASSURANCE
	A. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing members are certified according to the product-certification program of [the Certified Steel Stud Association,] [the Steel Framing Industry Association] [or ] [th...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate non-load-bearing steel framing, provide materials and construction identical to those tested in assembly indicated, according to ASTM E119 by an independent t...
	B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated on Drawings, according to ASTM E90 and classified according to ASTM E413 by an independent testing agency.
	C. Horizontal Deflection: For [composite] [non-composite] wall assemblies, limited to [1/240] [1/360] of the wall height based on horizontal loading of [5 lbf/sq. ft.] [10 lbf/sq. ft.] <Insert value>.

	2.2 FRAMING SYSTEMS
	A. <Double click to insert sustainable design text for recycled content.>
	A. Framing Members, General: Comply with ASTM C754 for conditions indicated.
	1. Steel Sheet Components: Comply with ASTM C645 requirements for steel unless otherwise indicated.
	2. Protective Coating::  [ASTM A653/A653M, G40] [ASTM A653/A653M, G60] [Coating with equivalent corrosion resistance of ASTM A653/A653M, G40], hot-dip galvanized unless otherwise indicated.

	B. Studs and Tracks: ASTM C645.[ Use either conventional steel studs and tracks or embossed, high-strength steel studs and tracks.]
	1. Steel Studs and Tracks:
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) ClarkDietrich.
	2) MarinoWARE.
	3) SCAFCO Steel Stud Company.
	4) Or Approved Equal.

	b. Minimum Base-Steel Thickness::  [As indicated on Drawings] [As required by performance requirements for horizontal deflection] [0.0179 inch] [0.0269 inch] [0.0296 inch] [0.0329 inch].
	c. Depth: [As indicated on Drawings] [3-5/8 inches] [6 inches] [4 inches] [2-1/2 inches] [1-5/8 inches].

	2. Embossed, High Strength Steel Studs and Tracks: Roll-formed and embossed with surface deformations to stiffen the framing members so that they are structurally comparable to conventional ASTM C645 steel studs and tracks.
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) ClarkDietrich.
	2) MarinoWARE.
	3) SCAFCO Steel Stud Company.
	4) Or Approved Equal.

	a. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	b. Minimum Base-Steel Thickness::  [As indicated on Drawings] [As required by horizontal deflection performance requirements] [0.0147 inch] [0.0190 inch] <Insert thickness>.
	c. Depth: [As indicated on Drawings] [3-5/8 inches] [6 inches] [4 inches] [2-1/2 inches] [1-5/8 inches].


	C. Slip-Type Head Joints: Where indicated, provide[ one of] the following:
	1. Clip System: Clips designed for use in head-of-wall deflection conditions that provide a positive attachment of studs to tracks while allowing [1-1/2-inch] [2-inch] [2-1/2-inch] [3-inch] <Insert dimension> minimum vertical movement.
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) ClarkDietrich.
	2) MarinoWARE.
	3) SCAFCO Steel Stud Company.
	4) Or Approved Equal.


	2. Single Long-Leg Track System: ASTM C645 top track with 2-inch-deep flanges in thickness not less than indicated for studs, installed with studs friction fit into top track and with continuous bridging located within 12 inches of the top of studs to...
	3. Double-Track System: ASTM C645 top outer tracks, inside track with 2-inch-deep flanges in thickness not less than indicated for studs and fastened to studs, and outer track sized to friction-fit over inner track.
	4. Deflection Track: Steel sheet top track manufactured to prevent cracking of finishes applied to interior partition framing resulting from deflection of structure above; in thickness not less than indicated for studs and in width to accommodate dept...
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) ClarkDietrich.
	2) MarinoWARE.
	3) SCAFCO Steel Stud Company.
	4) Or Approved Equal.



	D. Firestop Tracks: Top track manufactured to allow partition heads to expand and contract with movement of structure while maintaining continuity of fire-resistance-rated assembly indicated; in thickness not less than indicated for studs and in width...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ClarkDietrich.
	b. MarinoWARE.
	c. SCAFCO Steel Stud Company.
	d. Or Approved Equal.


	E. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ClarkDietrich.
	b. MarinoWARE.
	c. SCAFCO Steel Stud Company.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Minimum Base-Steel Thickness::  [As indicated on Drawings] [0.0179 inch] [0.0269 inch] [0.0296 inch] [0.0329 inch] <Insert thickness>.

	F. Cold-Rolled Channel Bridging: Steel, 0.0538-inch minimum base-steel thickness, with minimum 1/2-inch-wide flanges.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ClarkDietrich.
	b. MarinoWARE.
	c. SCAFCO Steel Stud Company.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Depth::  [As indicated on Drawings] [1-1/2 inches] <Insert depth>.
	3. Clip Angle: Not less than 1-1/2 by 1-1/2 inches, 0.068-inch-thick, galvanized steel.

	G. Hat-Shaped, Rigid Furring Channels: ASTM C645.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ClarkDietrich.
	b. MarinoWARE.
	c. SCAFCO Steel Stud Company.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Minimum Base-Steel Thickness::  [As indicated on Drawings] [0.0179 inch] [0.0296 inch] [0.0329 inch] <Insert thickness>.
	3. Depth: [As indicated on Drawings] [7/8 inch] [1-1/2 inches].

	A. Resilient Furring Channels: 1/2-inch-deep, steel sheet members designed to reduce sound transmission.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Configuration: [Asymmetrical] [or] [hat shaped].
	H. Cold-Rolled Furring Channels: 0.053-inch uncoated-steel thickness, with minimum 1/2-inch-wide flanges.
	1. Depth: [As indicated on Drawings] [3/4 inch] <Insert depth>.
	2. Furring Brackets: Adjustable, corrugated-edge-type steel sheet with minimum uncoated-steel thickness of 0.0329 inch.
	3. Tie Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.062-inch-diameter wire, or double strand of 0.048-inch-diameter wire.


	1.1 Z-Shaped Furring: With slotted or nonslotted web, face flange of 1-1/4 inches, wall attachment flange of 7/8 inch, minimum uncoated-steel thickness of 0.0179 inch, and depth required to fit insulation thickness indicated.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2.3 SUSPENSION SYSTEMS
	A. Tie Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.062-inch-diameter wire, or double strand of 0.048-inch-diameter wire.
	A. Carrying Channels (Main Runners): Cold-rolled, commercial-steel sheet with a base-steel thickness of 0.0538 inch and minimum 1/2-inch-wide flanges.
	A. Depth: [As indicated on Drawings] [2-1/2 inches] [2 inches] [1-1/2 inches].
	B. Furring Channels (Furring Members):
	1. Embossed, High-Strength Steel Studs and Tracks: ASTM C645.
	1. Minimum Base-Steel Thickness: [As indicated on Drawings] [0.0147 inch] [0.0190 inch] <Insert thickness>.
	1. Depth: [As indicated on Drawings] [1-5/8 inches] [2-1/2 inches] [3-5/8 inches].
	1. Hat-Shaped, Rigid Furring Channels: ASTM C645, 7/8 inch deep.
	a. Minimum Base-Steel Thickness::  [As indicated on Drawings] [0.0179 inch] [0.0296 inch] [0.0329 inch] <Insert thickness>.



	1.1 Grid Suspension System for Gypsum Board Ceilings: ASTM C645, direct-hung system composed of main beams and cross-furring members that interlock.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2.4 AUXILIARY MATERIALS
	A. General: Provide auxiliary materials that comply with referenced installation standards.
	1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.

	B. Isolation Strip at Exterior Walls: Provide[ one of] the following:
	1. Asphalt-Saturated Organic Felt: ASTM D226/D226M, Type I (No. 15 asphalt felt), nonperforated.
	2. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in anchors, and structural framing, for compliance with requirements and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Suspended Assemblies: Coordinate installation of suspension systems with installation of overhead structure to ensure that inserts and other provisions for anchorages to building structure have been installed to receive hangers at spacing required ...
	1. Furnish concrete inserts and other devices indicated to other trades for installation in advance of time needed for coordination and construction.

	B. Coordination with Sprayed Fire-Resistive Materials:
	1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or ceiling tracks to surfaces indicated to receive sprayed fire-resistive materials. Where offset anchor plates are required, provide continuous plates fastened to bui...
	2. After sprayed fire-resistive materials are applied, remove them only to extent necessary for installation of non-load-bearing steel framing. Do not reduce thickness of fire-resistive materials below that are required for fire-resistance ratings ind...


	3.3 INSTALLATION, GENERAL
	A. Installation Standard: ASTM C754.
	1. Gypsum Plaster Assemblies: Also comply with requirements in ASTM C841 that apply to framing installation.
	2. Portland Cement Plaster Assemblies: Also comply with requirements in ASTM C1063 that apply to framing installation.
	3. Gypsum Veneer Plaster Assemblies: Also comply with requirements in ASTM C844 that apply to framing installation.
	4. Gypsum Board Assemblies: Also comply with requirements in ASTM C840 that apply to framing installation.

	B. Install framing and accessories plumb, square, and true to line, with connections securely fastened.
	C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	D. Install bracing at terminations in assemblies.
	E. Do not bridge building control and expansion joints with non-load-bearing steel framing members. Frame both sides of joints independently.

	3.4 INSTALLING FRAMED ASSEMBLIES
	A. Install framing system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	1. Single-Layer Application::  [As required by horizontal deflection performance requirements] [16 inches o.c.] [24 inches o.c.] unless otherwise indicated.

	B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	C. Install studs so flanges within framing system point in same direction.
	D. Install tracks at floors and overhead supports. Extend framing full height to structural supports or substrates above suspended ceilings except where partitions are indicated to terminate at suspended ceilings. Continue framing around ducts that pe...
	1. Slip-Type Head Joints: Where framing extends to overhead structural supports, install to produce joints at tops of framing systems that prevent axial loading of finished assemblies.
	2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install track section (for cripple studs) at head and secure to jamb studs.
	a. Install two studs at each jamb unless otherwise indicated.
	b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch clearance from jamb stud to allow for installation of control joint in finished assembly.
	c. Extend jamb studs through suspended ceilings and attach to underside of overhead structure.

	3. Other Framed Openings: Frame openings other than door openings the same as required for door openings unless otherwise indicated. Install framing below sills of openings to match framing required above door heads.
	4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated assembly indicated and support closures and to make partitions continuous from floor to underside of solid structure.
	a. Firestop Track: Where indicated, install to maintain continuity of fire-resistance-rated assembly indicated.

	5. Sound-Rated Partitions: Install framing to comply with sound-rated assembly indicated.
	6. Curved Partitions:
	a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs.
	b. Begin and end each arc with a stud, and space intermediate studs equally along arcs. On straight lengths of no fewer than two studs at ends of arcs, place studs 6 inches o.c.


	E. Direct Furring:
	1. Screw to wood framing.
	2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 24 inches o.c.

	F. Z-Shaped Furring Members:
	1. Erect insulation, specified in Section 072100 "Thermal Insulation," vertically and hold in place with Z-shaped furring members spaced [24 inches] <Insert dimension> o.c.
	2. Except at exterior corners, securely attach narrow flanges of furring members to wall with concrete stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 24 inches o.c.
	3. At exterior corners, attach wide flange of furring members to wall with short flange extending beyond corner; on adjacent wall surface, screw-attach short flange of furring channel to web of attached channel. At interior corners, space second membe...

	G. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 1/8 inch from the plane formed by faces of adjacent framing.

	3.5 INSTALLING CEILING SUSPENSION SYSTEMS
	A. Install suspension system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	1. Carrying Channels (Main Runners): [48 inches] <Insert dimension> o.c.
	1. Furring Channels (Furring Members)::  [16 inches] [24 inches] <Insert dimension> o.c.

	B. Isolate suspension systems from building structure where they abut or are penetrated by building structure to prevent transfer of loading imposed by structural movement.
	C. Suspend hangers from building structure as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structural or suspension system.
	a. Splay hangers only where required to miss obstructions and offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.

	2. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with locations of hangers required to support standard suspension system members, install supplemental suspension members and hangers in the f...
	a. Size supplemental suspension members and hangers to support ceiling loads within [performance limits established by referenced installation standards] <Insert deflection limit>.

	3. Do not attach hangers to steel roof deck.
	1. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts that extend through forms.
	4. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
	5. Do not connect or suspend steel framing from ducts, pipes, or conduit.

	D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports.
	E. Installation Tolerances: Install suspension systems that are level to within [1/8 inch in 12 feet] <Insert dimensions> measured lengthwise on each member that will receive finishes and transversely between parallel members that will receive finishes.



	092400 - Cement Plastering
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Exterior vertical plasterwork (stucco).
	2. Exterior horizontal and nonvertical plasterwork (stucco).


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Show locations and installation of control and expansion joints, including plans, elevations, sections, details of components, and attachments to other work.
	C. Samples: For each type of factory-prepared finish coat and for each color and texture specified.
	D. Store materials inside under cover, and keep them dry and protected against damage from weather, moisture, direct sunlight, surface contamination, corrosion, construction traffic, and other causes.
	E. Samples for Initial Selection: For each type of factory-prepared finish coat and for each color and texture specified.
	F. Samples for Verification: For each type of factory-prepared finish coat and for each color and texture specified, 12 by 12 inches, and prepared on rigid backing.

	1.3 QUALITY ASSURANCE
	A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.
	1. Build mockups for each substrate and finish texture indicated for cement plastering, including accessories.
	a. Size:  [100 sq. ft.] <Insert dimension> in surface area.

	2. For interior plasterwork, simulate finished lighting conditions for review of mockups.
	3. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	4. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.4 FIELD CONDITIONS
	A. Comply with ASTM C926 requirements.
	B. Exterior Plasterwork:
	1. Apply and cure plaster to prevent plaster drying out during curing period. Use procedures required by climatic conditions, including moist curing, providing coverings, and providing barriers to deflect sunlight and wind.
	2. Apply plaster when ambient temperature is greater than 40 deg F.
	3. Protect plaster coats from freezing for not less than 48 hours after set of plaster coat has occurred.

	C. Interior Plasterwork: Maintain room temperatures at greater than 40 deg F for at least 48 hours before plaster application, and continuously during and after application.
	1. Avoid conditions that result in plaster drying out during curing period. Distribute heat evenly; prevent concentrated or uneven heat on plaster.
	2. Ventilate building spaces as required to remove water in excess of that required for hydrating plaster in a manner that prevents drafts of air from contacting surfaces during plaster application and until plaster is dry.

	D. Factory-Prepared Finishes: Comply with manufacturer's written recommendations for environmental conditions for applying finishes.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance Ratings: Where indicated, provide cement plaster assemblies identical to those of assemblies tested for fire resistance according to ASTM E119 by a qualified testing agency.

	2.2 METAL LATH
	A. Expanded-Metal Lath: ASTM C847, cold-rolled carbon-steel sheet with ASTM A653/A653M, G60, hot-dip galvanized-zinc coating.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ClarkDietrich.
	b. MarinoWARE.
	c. Phillips Manufacturing Co.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1. <Double click to insert sustainable design text for recycled content.>
	2. Diamond-Mesh Lath::  [Flat] [Self-furring], [2.5 lb/sq. yd.] [3.4 lb/sq. yd.].


	1.1 Paper Backing: FS UU-B-790a, Type I, [Grade D, Style 2 vapor-permeable paper] [Grade B, Style 1a vapor-retardant paper] <Insert requirements>.
	1.1 Provide paper-backed lath [unless otherwise indicated] [at exterior locations] [in locations indicated on Drawings] <Insert locations>.
	2.3 ACCESSORIES
	A. General: Comply with ASTM C1063, and coordinate depth of trim and accessories with thicknesses and number of plaster coats required.
	B. Metal Accessories:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ClarkDietrich.
	b. MarinoWARE.
	c. Phillips Manufacturing Co.
	d. Or Approved Equal.

	2. Foundation Weep Screed: Fabricated from hot-dip galvanized-steel sheet, ASTM A653/A653M, G60 zinc coating.
	3. Cornerite: Fabricated from metal lath with ASTM A653/A653M, G60, hot-dip galvanized-zinc coating.
	4. External- (Outside-) Corner Reinforcement: Fabricated from metal lath with ASTM A653/A653M, G60, hot-dip galvanized-zinc coating.
	5. Cornerbeads: Fabricated from [zinc] [zinc-coated (galvanized) steel] [or] [anodized aluminum].
	a. Smallnose cornerbead with expanded flanges; use unless otherwise indicated.
	b. Smallnose cornerbead with perforated flanges; use on curved corners.
	c. Smallnose cornerbead with expanded flanges reinforced by perforated stiffening rib; use on columns and for finishing unit masonry corners.
	d. Bullnose cornerbead, radius 3/4 inch minimum, with expanded flanges; use at locations indicated on Drawings.

	6. Casing Beads: Fabricated from [zinc] [zinc-coated (galvanized) steel] [or] [anodized aluminum]; square-edged style; with expanded flanges.
	7. Control Joints: Fabricated from [zinc] [or] [zinc-coated (galvanized) steel]; one-piece-type, folded pair of unperforated screeds in M-shaped configuration; with perforated flanges and removable protective tape on plaster face of control joint.
	8. Expansion Joints: Fabricated from [zinc] [or] [zinc-coated (galvanized) steel]; folded pair of unperforated screeds in M-shaped configuration; with expanded flanges.
	9. Two-Piece Expansion Joints: Fabricated from [zinc] [zinc-coated (galvanized) steel] [or] [anodized aluminum]; formed to produce slip-joint and square-edged reveal that is adjustable from 1/4 to 5/8 inch wide; with perforated flanges.


	2.4 MISCELLANEOUS MATERIALS
	A. Water for Mixing and Finishing Plaster: Potable and free of substances capable of affecting plaster set or of damaging plaster, lath, or accessories.
	B. Fiber for Base Coat: Alkaline-resistant glass or polypropylene fibers, 1/2 inch long, free of contaminants, manufactured for use in cement plaster.
	C. Bonding Compound: ASTM C932.
	D. Fasteners for Attaching Metal Lath to Substrates: ASTM C1063.
	E. Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper, not less than 0.0475-inch diameter unless otherwise indicated.

	1.1 Sound-Attenuation Blankets: ASTM C665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.
	1.1 Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.
	1.1 <Double click to insert sustainable design text for recycled content.>
	2.5 PLASTER MATERIALS
	A. Portland Cement: ASTM C150/C150M, [Type I] [Type II].
	1. Color for Finish Coats: [White] [Gray].

	B. Masonry Cement: ASTM C91, Type N.
	1. Color for Finish Coats: [White] [Gray].

	A. Colorants for Job-Mixed Finish Coats: Colorfast mineral pigments that produce finish plaster color [to match Architect's sample] <Insert requirements>.
	C. Lime: ASTM C206, Type S; or ASTM C207, Type S.
	D. Sand Aggregate: ASTM C897.
	1. Color for Job-Mixed Finish Coats: [White] [In color matching Architect's sample].

	E. Ready-Mixed Finish-Coat Plaster: Mill-mixed portland cement, aggregates, coloring agents, and proprietary ingredients.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. LaHabra Stucco Solutions; Parex USA.
	b. Omega Products International, Inc.
	c. SonoWall, BASF Corp.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Color::  [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.


	1.1 Acrylic-Based Finish Coatings: Factory-mixed acrylic-emulsion coating systems formulated with colorfast mineral pigments and fine aggregates; for use over cement plaster base coats. Include manufacturer's recommended primers and sealing topcoats f...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Color: [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.
	2.6 PLASTER MIXES
	A. General: Comply with ASTM C926 for applications indicated.
	1. Fiber Content: Add fiber to base-coat mixes after ingredients have mixed at least two minutes. Comply with fiber manufacturer's written instructions for fiber quantities in mixes, but do not exceed 1 lb of fiber/cu. yd. of cementitious materials.

	B. Base-Coat Mixes for Use over Metal Lath: Scratch and brown coats for three-coat plasterwork as follows:
	1. Portland Cement Mixes:
	a. Scratch Coat: For cementitious material, mix 1 part portland cement and [0 to 3/4] [3/4 to 1-1/2] parts lime. Use 2-1/2 to 4 parts aggregate per part of cementitious material.
	b. Brown Coat: For cementitious material, mix 1 part portland cement and [0 to 3/4] [3/4 to 1-1/2] parts lime. Use 3 to 5 parts aggregate per part of cementitious material, but not less than volume of aggregate used in scratch coat.

	2. Masonry Cement Mixes:
	a. Scratch Coat: Mix 1 part masonry cement and 2-1/2 to 4 parts aggregate.
	b. Brown Coat: Mix 1 part masonry cement and 3 to 5 parts aggregate, but not less than volume of aggregate used in scratch coat.

	3. Portland and Masonry Cement Mixes:
	a. Scratch Coat: For cementitious material, mix 1 part portland cement and 1 part masonry cement. Use 2-1/2 to 4 parts aggregate per part of cementitious material.
	b. Brown Coat: For cementitious material, mix 1 part portland cement and 1 part masonry cement. Use 3 to 5 parts aggregate per part of cementitious material, but not less than volume of aggregate used in scratch coat.

	1. Plastic Cement Mixes:
	1. Scratch Coat: Mix 1 part plastic cement and 2-1/2 to 4 parts aggregate.
	1. Brown Coat: Mix 1 part plastic cement and 3 to 5 parts aggregate, but not less than volume of aggregate used in scratch coat.
	4. Portland and Plastic Cement Mixes:
	a. Scratch Coat: For cementitious material, mix 1 part plastic cement and 1 part portland cement. Use 2-1/2 to 4 parts aggregate per part of cementitious material.
	b. Brown Coat: For cementitious material, mix 1 part plastic cement and 1 part portland cement. Use 3 to 5 parts aggregate per part of cementitious material, but not less than volume of aggregate used in scratch coat.


	C. Job-Mixed Finish-Coat Mixes:
	1. Portland Cement Mix: For cementitious materials, mix 1 part portland cement and [3/4 to 1-1/2] [1-1/2 to 2] parts lime. Use 1-1/2 to 3 parts aggregate per part of cementitious material.
	2. Masonry Cement Mix: Use 1 part masonry cement and 1-1/2 to 3 parts aggregate.
	3. Portland and Masonry Cement Mix: For cementitious materials, mix 1 part portland cement and 1 part masonry cement. Use 1-1/2 to 3 parts aggregate per part of cementitious material.
	4. Plastic Cement Mix: Use 1 part plastic cement and 1-1/2 to 3 parts aggregate.

	D. Factory-Prepared Finish-Coat Mixes: For [ready-mixed finish-coat plasters] and [acrylic-based finish coatings], comply with manufacturer's written instructions.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Protect adjacent work from soiling, spattering, moisture deterioration, and other harmful effects caused by plastering.
	B. Prepare smooth, solid substrates for plaster according to ASTM C926.

	3.3 INSTALLATION, GENERAL
	1.1 Sound-Attenuation Blankets: Where required, install blankets before installing lath unless blankets are readily installed after lath has been installed on one side.
	3.4 INSTALLING METAL LATH
	A. Metal Lath: Install according to ASTM C1063.
	1. Partition Framing and Vertical Furring: Install [flat-diamond-mesh] [flat-rib] [welded-wire] [woven-wire] lath.


	1.1 Flat-Ceiling and Horizontal Framing: Install [flat-diamond-mesh] [flat-rib] [3/8-inch rib] [welded-wire] [woven-wire] lath.
	1.1 Curved-Ceiling Framing: Install [flat-diamond-mesh] [welded-wire] [flat-woven-wire] lath.
	1.1 On Solid Surfaces, Not Otherwise Furred: Install self-furring, [diamond-mesh] [welded-wire] [woven-wire] lath.
	3.5 INSTALLING ACCESSORIES
	A. Install according to ASTM C1063 and at locations indicated on Drawings.
	B. Reinforcement for External (Outside) Corners:
	1. Install [lath-type, external-corner reinforcement] [cornerbead] at exterior locations.
	2. Install cornerbead at interior locations.

	C. Control Joints: Locate as approved by Architect for visual effect and as follows:
	1. As required to delineate plasterwork into areas (panels) of the following maximum sizes:
	a. Vertical Surfaces: 144 sq. ft..
	b. Horizontal and Other Nonvertical Surfaces: 100 sq. ft..

	2. At distances between control joints of not greater than 18 feet o.c.
	3. As required to delineate plasterwork into areas (panels) with length-to-width ratios of not greater than 2-1/2:1.
	4. Where control joints occur in surface of construction directly behind plaster.
	5. Where plasterwork areas change dimensions, to delineate rectangular-shaped areas (panels) and to relieve the stress that occurs at the corner formed by the dimension change.


	3.6 PLASTER APPLICATION
	A. General: Comply with ASTM C926.
	1. Do not deviate more than plus or minus 1/4 inch in 10 feet from a true plane in finished plaster surfaces when measured by a 10-foot straightedge placed on surface.
	2. Finish plaster flush with metal frames and other built-in metal items or accessories that act as a plaster ground unless otherwise indicated. Where casing bead does not terminate plaster at metal frame, cut base coat free from metal frame before pl...
	3. Provide plaster surfaces that are ready to receive field-applied finishes indicated.

	A. Bonding Compound: Apply on [unit masonry] [and] [concrete] substrates for direct application of plaster.
	B. Walls; Base-Coat Mixes for Use over Metal Lath: For scratch and brown coats, for three-coat plasterwork with 3/4-inch total thickness, as follows:
	1. Portland cement mixes.
	2. Masonry cement mixes.
	3. Portland and masonry cement mixes.
	1. Plastic cement mixes.
	4. Portland and plastic cement mixes.

	A. Portland cement mixes.
	A. Masonry cement mixes.
	A. Portland and masonry cement mixes.
	A. Plastic cement mixes.
	A. Portland and plastic cement mixes.
	C. Walls; Base-Coat Mix: For base (scratch) coat, for two-coat plasterwork and having [3/8-inch thickness on masonry] [1/4-inch thickness on concrete], as follows:
	1. Portland cement mix.
	2. Masonry cement mix.
	3. Portland and masonry cement mix.
	1. Plastic cement mix.
	4. Portland and plastic cement mix.

	D. Plaster Finish Coats: Apply to provide [float] [dash] [scraped trowel-textured] [skip trowel-textured] [brocade (knock-down dash)] [trowel sweep] [combed] [sacked (California mission)] [English] [marblecrete] <Insert requirements> finish to match A...
	A. Acrylic-Based Finish Coatings: Apply coating system, including primers, finish coats, and sealing topcoats, according to manufacturer's written instructions.
	E. Concealed Exterior Plasterwork: Where plaster application is used as a base for adhered finishes, omit finish coat.
	F. Concealed Interior Plasterwork:
	1. Where plaster application is concealed behind built-in cabinets, similar furnishings, and equipment, apply finish coat.
	2. Where plaster application is concealed above suspended ceilings and in similar locations, omit finish coat.
	3. Where plaster application is used as a base for adhesive application of tile and similar finishes, omit finish coat.


	3.7 PLASTER REPAIRS
	A. Repair or replace work to eliminate cracks, dents, blisters, buckles, crazing and check cracking, dry outs, efflorescence, sweat outs, and similar defects and where bond to substrate has failed.

	3.8 CLEANING AND PROTECTION
	A. Remove temporary protection and enclosure of other work after plastering is complete. Promptly remove plaster from door frames, windows, and other surfaces not indicated to be plastered. Repair floors, walls, and other surfaces stained, marred, or ...



	092900 - Gypsum Board
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Interior gypsum board.
	2. Exterior gypsum board for ceilings and soffits.

	A. Tile backing panels.
	A. Texture finishes.
	B. Related Requirements:
	1. Section 061600 "Sheathing" for gypsum sheathing for exterior walls.
	2. Section 079219 "Acoustical Joint Sealants" for acoustical joint sealants installed in gypsum board assemblies.
	1. Section 092116.23 "Gypsum Board Shaft Wall Assemblies" for metal shaft-wall framing, gypsum shaft liners, and other components of shaft-wall assemblies.
	3. Section 092216 "Non-Structural Metal Framing" for non-structural steel framing and suspension systems that support gypsum board panels.
	4. Section 092613 "Gypsum Veneer Plastering" for gypsum base for veneer plaster and for other components of gypsum-veneer-plaster finishes.


	1.1 Section 093013 "Ceramic Tiling" for cementitious backer units installed as substrates for ceramic tile.
	1.2 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Gypsum wallboard.
	2. Gypsum board, Type X.
	1. Flexible gypsum board.
	3. Gypsum ceiling board.
	1. Foil-backed gypsum board.
	1. Abuse-resistant gypsum board.
	1. Impact-resistant gypsum board.
	4. Mold-resistant gypsum board.
	1. Gypsum board, Type C.
	1. Glass-mat interior gypsum board.
	1. Acoustically enhanced gypsum board.
	1. Skim-coated gypsum board.
	5. Exterior gypsum soffit board.
	1. Glass-mat gypsum sheathing board.
	1. Glass-mat, water-resistant backing board.
	1. Cementitious backer units.
	1. Water-resistant gypsum backing board.
	6. Interior trim.
	7. Exterior trim.
	8. Aluminum trim.
	9. Joint treatment materials.
	1. Laminating adhesive.
	10. Sound-attenuation blankets.
	11. Acoustical sealant.

	B. Samples for Initial Selection: For each type of [trim accessory] [and] [textured finish] indicated.
	C. Samples for Verification: For the following products:
	1. Trim Accessories: Full-size Sample in 12-inch-long length for each trim accessory indicated.


	1.1 Textured Finishes: [Manufacturer's standard size] <Insert size> for each textured finish indicated and on same backing indicated for Work.
	1.3 QUALITY ASSURANCE
	A. Mockups: Build mockups of at least 100 sq. ft. in surface area to demonstrate aesthetic effects and to set quality standards for materials and execution.
	1. Build mockups for the following:
	a. Each level of gypsum board finish indicated for use in exposed locations.
	b. Each texture finish indicated.

	2. Apply or install final decoration indicated, including painting and wallcoverings, on exposed surfaces for review of mockups.
	3. Simulate finished lighting conditions for review of mockups.
	4. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.4 DELIVERY, STORAGE AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against weather, condensation, direct sunlight, construction traffic, and other potential causes of damage. Stack panels flat and supported on risers on a flat platform to prevent s...

	1.5 FIELD CONDITIONS
	A. Environmental Limitations: Comply with ASTM C840 requirements or gypsum board manufacturer's written instructions, whichever are more stringent.
	B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, moisture damaged, and mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E119 by an independent testing agency.
	B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E90 and classified according to ASTM E413 by an independent testing agency.

	1.1 <Double click to insert sustainable design text for low-emitting ceilings and walls.>
	2.2 GYPSUM BOARD, GENERAL
	A. <Double click to insert sustainable design text for recycled content.>
	A. <Double click to insert sustainable design text for regional materials.>
	A. Size: Provide maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.

	2.3 INTERIOR GYPSUM BOARD
	A. Gypsum Wallboard: ASTM C1396/C1396M.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Georgia-Pacific Gypsum LLC.
	b. National Gypsum Company.
	c. USG Corporation.
	d. Or Approved Equal.

	2. Thickness: 1/2 inch.
	3. Long Edges: [Tapered] [Tapered and featured (rounded or beveled) for prefilling].

	B. Gypsum Board, Type X: ASTM C1396/C1396M.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Georgia-Pacific Gypsum LLC.
	b. National Gypsum Company.
	c. USG Corporation.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Thickness: 5/8 inch.
	3. Long Edges: [Tapered] [Tapered and featured (rounded or beveled) for prefilling].

	A. Flexible Gypsum Board: ASTM C1396/C1396M. Manufactured to bend to fit radii and to be more flexible than standard regular-type gypsum board of same thickness.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Thickness: 1/4 inch.
	A. Long Edges: Tapered.
	C. Gypsum Ceiling Board: ASTM C1396/C1396M.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Georgia-Pacific Gypsum LLC.
	b. National Gypsum Company.
	c. USG Corporation.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Thickness: 1/2 inch.
	3. Long Edges: Tapered.

	A. Impact-Resistant Gypsum Board: ASTM C1396/C1396M gypsum board, tested according to ASTM C1629/C1629M.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Core: [As indicated on Drawings] [1/2 inch, regular type] [5/8 inch, Type X].
	A. Surface Abrasion: ASTM C1629/C1629M, meets or exceeds [Level 1] [Level 2] [Level 3] requirements.
	A. Indentation: ASTM C1629/C1629M, meets or exceeds [Level 1] [Level 2] [Level 3] requirements.
	A. Soft-Body Impact: ASTM C1629/C1629M, meets or exceeds [Level 1] [Level 2] [Level 3] requirements.
	A. Hard-Body Impact: ASTM C1629/C1629M, meets or exceeds [Level 1] [Level 2] [Level 3] requirements according to test in Annex A1.
	A. Long Edges: Tapered.
	A. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.
	D. Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant core and paper surfaces.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Georgia-Pacific Gypsum LLC.
	b. National Gypsum Company.
	c. USG Corporation.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Core: [As indicated] [1/2 inch, regular type] [5/8 inch, Type X].
	3. Long Edges: Tapered.
	4. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.


	1.1 Thickness: As required by fire-resistance-rated assembly indicated on Drawings.
	1.1 Long Edges: Tapered.
	1.1 Glass-Mat Interior Gypsum Board: ASTM C1658/C1658M. With fiberglass mat laminated to both sides. Specifically designed for interior use.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Core: [As indicated] [1/2 inch, regular type] [1/2 inch, Type C] [5/8 inch, Type X] [5/8 inch, abuse resistant].
	1.1 Long Edges: Tapered.
	1.1 Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.
	1.1 Acoustically Enhanced Gypsum Board: ASTM C1766. Multilayer products constructed of two layers of gypsum boards sandwiching a viscoelastic sound-absorbing polymer core.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Core: [As indicated] [1/2 inch, regular type] [1/2 inch, Type X] [5/8 inch, regular type] [5/8 inch, Type X] [1-3/8 inch, regular type].
	1.1 Long Edges: Tapered.
	1.1 Skim-Coated Gypsum Board: ASTM C1396/C1396M. Manufactured with a factory-applied skim coat.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Core: [As indicated] [1/2 inch, regular type] [5/8 inch, Type X].
	1.1 Long Edges: Tapered.
	2.4 EXTERIOR GYPSUM BOARD FOR CEILINGS AND SOFFITS
	A. Exterior Gypsum Soffit Board: ASTM C1396/C1396M, with manufacturer's standard edges.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Certainteed; SAINT-GOBAIN.
	b. Georgia-Pacific Gypsum LLC.
	c. USG Corporation.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Core::  [As indicated] [1/2 inch, regular type] [5/8 inch, Type X].


	1.1 Water-Resistant Gypsum Backing Board: ASTM C1396/C1396M, with manufacturer's standard edges.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Core: [As indicated on Drawings] [1/2 inch, regular type] [5/8 inch, Type X] [Type C as required by fire-resistance-rated assembly indicated on Drawings].
	2.5 TRIM ACCESSORIES
	A. Interior Trim: ASTM C1047.
	1. Material: [Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced galvanized-steel sheet] [Galvanized or aluminum-coated steel sheet or rolled zinc] [Plastic] [Paper-faced galvanized-steel sheet].
	2. Shapes:
	a. Cornerbead.
	b. Bullnose bead.
	c. LC-Bead: J-shaped; exposed long flange receives joint compound.
	d. L-Bead: L-shaped; exposed long flange receives joint compound.
	e. U-Bead: J-shaped; exposed short flange does not receive joint compound.
	f. Expansion (control) joint.
	g. Curved-Edge Cornerbead: With notched or flexible flanges.


	A. Base-of-Wall Galvanized Moisture Barrier Trim: Galvanized-steel sheet, 2 inches high.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Base-of-Wall PVC Moisture Barrier Trim: Extruded PVC, [1/2 inch] [1-3/4 inch] [3-1/2 inch] high.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Exterior Trim: ASTM C1047.
	1. Material: [Hot-dip galvanized-steel sheet, plastic, or rolled zinc] <Insert material>.
	2. Shapes:
	a. Cornerbead.
	b. LC-Bead: J-shaped; exposed long flange receives joint compound.
	c. Expansion (Control) Joint: One-piece, rolled zinc with V-shaped slot and removable strip covering slot opening.


	C. Aluminum Trim: Extruded accessories of profiles and dimensions indicated.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Flannery, Inc.
	b. Gordon, Inc.
	c. Tamlyn.
	d. Or Approved Equal.

	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2. Aluminum: Alloy and temper with not less than the strength and durability properties of ASTM B221, Alloy 6063-T5.
	3. Finish: [Corrosion-resistant primer compatible with joint compound and finish materials specified] <Insert requirements for Class II anodic finishes and factory-painted, baked-enamel finishes>.


	2.6 JOINT TREATMENT MATERIALS
	A. General: Comply with ASTM C475/C475M.
	B. Joint Tape:
	1. Interior Gypsum Board: Paper.
	2. Exterior Gypsum Soffit Board: Paper.
	3. Glass-Mat Gypsum Sheathing Board: 10-by-10 glass mesh.
	4. Tile Backing Panels: As recommended by panel manufacturer.

	C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Prefilling: At open joints[, rounded or beveled panel edges,] and damaged surface areas, use setting-type taping compound.
	2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and trim flanges, use [setting-type taping] [drying-type, all-purpose] compound.
	a. Use setting-type compound for installing paper-faced metal trim accessories.

	3. Fill Coat: For second coat, use [setting-type, sandable topping] [drying-type, all-purpose] compound.
	4. Finish Coat: For third coat, use [setting-type, sandable topping] [drying-type, all-purpose] compound.
	5. Skim Coat: For final coat of Level 5 finish, use [setting-type, sandable topping compound] [drying-type, all-purpose compound] [high-build interior coating product designed for application by airless sprayer and to be used instead of skim coat to p...

	D. Joint Compound for Exterior Applications:
	1. Exterior Gypsum Soffit Board: Use setting-type taping compound and setting-type, sandable topping compound.
	2. Glass-Mat Gypsum Sheathing Board: As recommended by sheathing board manufacturer.


	1.1 <Insert products>.
	2.7 AUXILIARY MATERIALS
	A. Provide auxiliary materials that comply with referenced installation standards and manufacturer's written instructions.
	B. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum panels to continuous substrate.
	A. <Double click to insert sustainable design text for VOC content of adhesive.>
	A. <Double click to insert sustainable design text for adhesives.>
	C. Steel Drill Screws: ASTM C1002 unless otherwise indicated.
	1. Use screws complying with ASTM C954 for fastening panels to steel members from 0.033 to 0.112 inch thick.

	A. For fastening cementitious backer units, use screws of type and size recommended by panel manufacturer.
	D. Sound-Attenuation Blankets: ASTM C665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.
	1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.

	A. <Double click to insert sustainable design text for recycled content.>
	E. Acoustical Sealant: As specified in Section 079219 "Acoustical Joint Sealants."
	A. <Double click to insert sustainable design text for sealants.>
	A. <Double click to insert sustainable design text for sealants.>
	F. Thermal Insulation: As specified in Section 072100 "Thermal Insulation."
	G. Vapor Retarder: As specified in Section 072600 "Vapor Retarders."


	PART 1 -  Texture: [Orange peel] [Spatter] [Spatter knock-down] <Insert texture>.
	PART 1 -  Acoustical Finish: Water-based, chemical-setting or drying-type, job-mixed texture finish for spray application.
	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 1 -  Application Thickness: [1/2 inch] <Insert dimension>.
	PART 1 -  Surface-Burning Characteristics: As determined by testing identical products according to ASTM E84 by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	PART 1 -  Flame-Spread Index: [25] <Insert value> or less.
	PART 1 -  Smoke-Developed Index: [50] [450] <Insert value> or less.
	PART 1 -  NRC: [0.55] <Insert NRC> according to ASTM C423.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates including welded hollow-metal frames and support framing, with Installer present, for compliance with requirements and other conditions affecting performance of the Work.
	B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION AND FINISHING OF PANELS, GENERAL
	A. Comply with ASTM C840.
	B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels not less than one framing member.
	C. Install panels with face side out. Butt panels together for a light contact at edges and ends with not more than 1/16 inch of open space between panels. Do not force into place.
	D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking is provided behind end joints. Do not place tapered edges against cut edges or ends. Stagger vertical joints on oppos...
	E. Form control and expansion joints with space between edges of adjoining gypsum panels.
	F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.
	1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area.
	2. Fit gypsum panels around ducts, pipes, and conduits.
	3. Where partitions intersect structural members projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- to 3/8-inch-wide joints to install sealant.

	G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments. Provide 1/4- to 1/2-inch-wide spaces at these locations and trim edges with edge trim where edges of panels are exposed. Seal joints between edges and...
	H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
	I. Wood Framing: Install gypsum panels over wood framing, with floating internal corner construction. Do not attach gypsum panels across the flat grain of wide-dimension lumber, including floor joists and headers. Float gypsum panels over these member...
	J. STC-Rated Assemblies: Seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant. Install acoustical sealant at both faces of partitions at perimeters and through penetratio...
	K. Install sound attenuation blankets before installing gypsum panels unless blankets are readily installed after panels have been installed on one side.

	3.3 INSTALLATION OF INTERIOR GYPSUM BOARD
	A. Install interior gypsum board in the following locations:
	1. Wallboard Type: [As indicated on Drawings] [Vertical surfaces unless otherwise indicated].
	2. Type X::  [As indicated on Drawings] [Where required for fire-resistance-rated assembly] [Vertical surfaces unless otherwise indicated] <Insert requirements>.
	1. Flexible Type: [As indicated on Drawings] [Apply in double layer at curved assemblies].
	3. Ceiling Type::  [As indicated on Drawings] [Ceiling surfaces].
	1. Foil-Backed Type: [As indicated on Drawings] <Insert requirements>.
	1. Abuse-Resistant Type: [As indicated on Drawings] <Insert requirements>.
	1. Impact-Resistant Type: [As indicated on Drawings] <Insert requirements>.
	4. Mold-Resistant Type: [As indicated on Drawings.] <Insert requirements>.

	A. Type C: [As indicated on Drawings] [Where required for specific fire-resistance-rated assembly indicated].
	A. Glass-Mat Interior Type: [As indicated on Drawings] <Insert requirements>.
	A. Acoustically Enhanced Type: [As indicated on Drawings] <Insert requirements>.
	A. Skim-Coated Type: [As indicated on Drawings] <Insert requirements>.
	B. Single-Layer Application:
	1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible and at right angles to framing unless otherwise indicated.
	2. On partitions/walls, apply gypsum panels [vertically (parallel to framing)] [horizontally (perpendicular to framing)] unless otherwise indicated or required by fire-resistance-rated assembly, and minimize end joints.
	a. Stagger abutting end joints not less than one framing member in alternate courses of panels.
	b. At stairwells and other high walls, install panels horizontally unless otherwise indicated or required by fire-resistance-rated assembly.

	3. On Z-shaped furring members, apply gypsum panels vertically (parallel to framing) with no end joints. Locate edge joints over furring members.
	4. Fastening Methods: Apply gypsum panels to supports with steel drill screws.

	C. Multilayer Application:
	1. On ceilings, apply gypsum board indicated for base layers before applying base layers on walls/partitions; apply face layers in same sequence. Apply base layers at right angles to framing members and offset face-layer joints one framing member, 16 ...
	2. On partitions/walls, apply gypsum board indicated for base layers and face layers vertically (parallel to framing) with joints of base layers located over stud or furring member and face-layer joints offset at least one stud or furring member with ...
	3. On Z-shaped furring members, apply base layer vertically (parallel to framing) and face layer either vertically (parallel to framing) or horizontally (perpendicular to framing) with vertical joints offset at least one furring member. Locate edge jo...
	4. Fastening Methods: Fasten base layers [and face layers separately to supports with screws] [with screws; fasten face layers with adhesive and supplementary fasteners].

	D. Laminating to Substrate: Where gypsum panels are indicated as directly adhered to a substrate (other than studs, joists, furring members, or base layer of gypsum board), comply with gypsum board manufacturer's written instructions and temporarily b...
	E. Curved Surfaces:
	1. Install panels horizontally (perpendicular to supports) and unbroken, to extent possible, across curved surface plus 12-inch-long straight sections at ends of curves and tangent to them.
	2. For double-layer construction, fasten base layer to studs with screws 16 inches o.c. Center gypsum board face layer over joints in base layer, and fasten to studs with screws spaced 12 inches o.c.


	3.4 INSTALLATION OF EXTERIOR GYPSUM PANELS FOR CEILINGS AND SOFFITS
	A. Apply panels perpendicular to supports, with end joints staggered and located over supports.
	1. Install with 1/4-inch open space where panels abut other construction or structural penetrations.
	2. Fasten with corrosion-resistant screws.


	1.1 Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a uniform plane across panel surfaces.
	3.5 INSTALLATION OF TRIM ACCESSORIES
	A. General: For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels. Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints: Install control joints [at locations indicated on Drawings] [according to ASTM C840 and in specific locations approved by Architect for visual effect].
	C. Interior Trim: Install in the following locations:
	1. Cornerbead: Use at outside corners[ unless otherwise indicated].
	2. Bullnose Bead: Use [at outside corners] [where indicated] <Insert requirements>.
	3. LC-Bead: Use [at exposed panel edges] <Insert requirements>.
	4. L-Bead: Use [where indicated] <Insert requirements>.
	5. U-Bead: Use [at exposed panel edges] [where indicated] <Insert requirements>.
	6. Curved-Edge Cornerbead: Use at curved openings.

	D. Exterior Trim: Install in the following locations:
	1. Cornerbead: Use at outside corners.
	2. LC-Bead: Use [at exposed panel edges] <Insert requirements>.

	E. Aluminum Trim: Install in locations [indicated on Drawings] <Insert requirements>.

	3.6 FINISHING GYPSUM BOARD
	A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration. Promptly remove residual joint compound from a...
	B. Prefill open joints[, rounded or beveled edges,] and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to receive tape.
	D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to ASTM C840:
	1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.
	2. Level 4: [At panel surfaces that will be exposed to view unless otherwise indicated] <Insert locations>.
	a. Primer and its application to surfaces are specified in Section 099123 "Interior Painting."


	A. Level 5: [Where indicated on Drawings] <Insert locations>.
	A. Primer and its application to surfaces are specified in Section 099123 "Interior Painting."
	E. Glass-Mat Gypsum Sheathing Board: Finish according to manufacturer's written instructions for use as exposed soffit board.
	F. Glass-Mat Faced Panels: Finish according to manufacturer's written instructions.

	1.1 Cementitious Backer Units: Finish according to manufacturer's written instructions.
	1.1 INSTALLATION OF TEXTURE FINISHES
	1.1 Surface Preparation and Primer: Prepare and apply primer to gypsum panels and other surfaces receiving texture finishes. Apply primer to surfaces that are clean, dry, and smooth.
	1.1 Texture Finish Application: Mix and apply finish using powered spray equipment, to produce a uniform texture[ matching approved mockup and] free of starved spots or other evidence of thin application or of application patterns.
	1.1 Prevent texture finishes from coming into contact with surfaces not indicated to receive texture finish by covering them with masking agents, polyethylene film, or other means. If, despite these precautions, texture finishes contact these surfaces...
	3.7 PROTECTION
	A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged during drywall application.
	B. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	C. Remove and replace panels that are wet, moisture damaged, and mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.




	099113 - Exterior Painting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Primers.
	2. Finish coatings.

	A. Floor sealers and paints.
	B. Related Requirements:
	1. [Section 051200 "Structural Steel Framing"] [Section 051213 "Architecturally Exposed Structural Steel Framing"] for shop priming of metal substrates.
	2. Section 055000 "Metal Fabrications" for shop priming metal fabrications.
	1. Section 055116 "Metal Floor Plate Stairs" for shop priming metal floor plate stairs.
	1. Section 055119 "Metal Grating Stairs" for shop priming metal grating stairs.
	3. Section 055213 "Pipe and Tube Railings" for shop [priming] [painting] pipe and tube railings.
	1. [Section 055313 "Bar Gratings"] [Section 055316 "Plank Gratings"] [Section 055319 "Expanded Metal Gratings"] for shop priming metal gratings.
	4. Section 099300 "Staining and Transparent Finishing" for surface preparation and application of wood stains and transparent finishes on exterior wood substrates.


	1.1 Section 099600 "High-Performance Coatings" for tilelike coatings.
	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include preparation requirements and application instructions.
	2. Indicate VOC content.

	B. Samples: For each type of topcoat product.
	C. Samples for Initial Selection: For each type of topcoat product.
	D. Samples for Verification: For each type of paint system and each color and gloss of topcoat.
	1. Submit Samples on rigid backing, 8 inches square.
	2. Apply coats on Samples in steps to show each coat required for system.
	3. Label each coat of each Sample.
	4. Label each Sample for location and application area.

	E. Product Schedule: Use same designations indicated on Drawings and in the Exterior Painting Schedule to cross-reference paint systems specified in this Section. Include color designations.

	1.4 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Paint Products:  [5] <Insert number>  percent, but not less than [1 gal.] <Insert value> of each material and color applied.


	1.5 QUALITY ASSURANCE
	A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.
	1. Architect will select one surface to represent surfaces and conditions for application of each paint system.
	a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft..
	b. Other Items: Architect will designate items or areas required.

	2. Final approval of color selections will be based on mockups.
	a. If preliminary color selections are not approved, apply additional mockups of additional colors selected by Architect at no added cost to Owner.

	3. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	4. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 45 deg F.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.7 FIELD CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 50 and 95 deg F.
	B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Source Limitations: Obtain each paint product from single source from single manufacturer.

	2.2 PAINT PRODUCTS, GENERAL
	A. Material Compatibility:
	1. Provide materials for use within each paint system that are compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer based on testing and field experience.
	2. For each coat in a paint system, provide products recommended in writing by topcoat manufacturer for use in paint system and on substrate indicated.

	B. <Double click to insert sustainable design text for VOC content of paints.>VOC Content of Field-Applied Interior Paints and Coatings:  Provide products that comply with the following limits for VOC content, exclusive of colorants added to a tint ba...
	1. Paints, Coatings, and Primers:  VOC content of not more than 150 g/L.
	2. Primers, Sealers, and Undercoaters:  VOC content of not more than 200 g/L.

	C. Colors:  [As selected by Architect from manufacturer's full range]. [Match Architect's samples] [As indicated in a color schedule] <Insert requirements>.

	1.1 [10] [20] [30] <Insert number> percent of surface area will be painted with deep tones.
	2.3 PRIMERS
	A. Exterior, Alkali-Resistant, Water-Based Primer: Pigmented, water-based primer formulated for use on alkaline surfaces, such as exterior plaster, vertical concrete, and masonry.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>Basis-of-Design Product:  Subject to compliance with requirements, provide Sherwin-Williams Company (The); Loxon Concrete & Masonry Primer, A24W08300 or approved e...

	A. Exterior Wood Preservative: Solvent-based, zinc or copper napthenate, penetrating antifungal treatment for exterior wood.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Exterior, Latex Wood Primer: White, waterborne-emulsion primer formulated for resistance to extractive bleeding, mold, and microbials; for hiding stains; and for use on exterior wood subject to extractive bleeding.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>Basis-of-Design Product:  Subject to compliance with requirements, provide Sherwin-Williams Company (The); Exterior Latex Wood Primer, B42W08141 or approved equal.


	1.1 Exterior, Alkyd/Oil Wood Primer: Alkyd/oil-based primer that is resistant to extractive bleeding when applied to wood substrates with less than 15 percent moisture content; formulated for sag, mold, and microbial resistance; for hiding stains; and...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Exterior, Latex Block Filler: Water-based, pigmented, high-solids, emulsion coating formulated to bridge and fill porous surfaces of exterior concrete masonry units in preparation for specified subsequent coatings.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Minimum Solids Content: [Manufacturer's standard percentage] [50 percent] <Insert requirements> solids by volume.
	1.1 Water-Based Bonding Primer: Pigmented, water-based-emulsion primer formulated for exterior use and to promote adhesion of subsequent specified coatings.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Solvent-Based Bonding Primer: Pigmented, solvent-based primer formulated for exterior use and to seal substrates and promote adhesion of specified subsequent coatings.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Water-Based, Rust-Inhibitive Primer: Corrosion-resistant, water-based-emulsion primer formulated for resistance to flash rusting when applied to cleaned, exterior ferrous metals subject to mildly corrosive environments.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>.
	1.1 Zinc-Rich, Inorganic Primer: Corrosion-resistant, inorganic-based, zinc-rich primer formulated for use on prepared steel subject to severe industrial or marine environments.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Surface-Tolerant Metal Primer: Corrosion-resistant, solvent-based metal primer formulated for use on structural steel and metal fabrications that have been minimally prepared.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Quick-Drying, Alkyd Metal Primer: Corrosion-resistant, solvent-based, modified-alkyd primer; lead and chromate free; formulated for quick-drying capabilities and for use on cleaned, exterior steel surfaces.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Alkyd Metal Primer: Corrosion-resistant, solvent-based, alkyd primer formulated for use on prepared ferrous metals subject to industrial and light marine environments.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Water-Based, Galvanized-Metal Primer: Corrosion-resistant, pigmented, acrylic primer; formulated for use on cleaned/etched, exterior, galvanized metal to prepare it for subsequent water-based coatings.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>.
	1.1 Epoxy Metal Primer: Corrosion-resistant, solvent-based, two-component epoxy primer formulated for use on prepared, exterior ferrous- and galvanized-metal surfaces.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Vinyl Wash Primer: Two-component, vinyl butyral/phosphoric acid, wash primer formulated for use over cleaned metal surfaces and zinc-rich primers as a tie coat for subsequent corrosion-resistant primers or finish coatings.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Quick-Drying Aluminum Primer: Corrosion-resistant, solvent-based, alkyd or modified-alkyd primer formulated for quick-drying capabilities and for use on prepared exterior aluminum.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2.4 FINISH COATINGS
	A. Gloss and Sheen: [Manufacturer's standard flat finish] [Maximum gloss of 5 units at 60 degrees and maximum sheen of 10 units at 85 degrees when tested in accordance with ASTM D523] <Insert requirements>.
	A. Exterior Latex Paint, Low Sheen: Water-based, pigmented coating; formulated for alkali, mold, microbial, and water resistance and for use on exterior surfaces, such as portland cement plaster, concrete, and primed wood.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>Basis-of-Design Product:  Subject to compliance with requirements, provide Sherwin-Williams Company (The); A-100 Exterior Acrylic Latex, A82W00151 or approved equal.
	2. Gloss and Sheen Level:  [Manufacturer's standard low-sheen finish] [Gloss of 10 to 35 units at 60 degrees and minimum sheen of 10 units at 85 degrees when tested in accordance with ASTM D523] <Insert requirements>.



	PART 1 -  Slip-Resistant Aggregate: [Manufacturer's standard additive] <Insert requirements>.
	PART 1 -  Water-Based, Concrete-Floor Sealer: Clear, water-based, acrylic-copolymer-emulsion sealer formulated for oil, gasoline, alkali, and water resistance and for use on exterior, concrete traffic surfaces.
	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 1 -  Solvent-Based, Concrete-Floor Sealer: Clear, acrylic, solvent-based sealer formulated for oil, gasoline, alkali, and water resistance and for use on exterior, concrete traffic surfaces.
	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as follows:
	1. Concrete: 12 percent.
	2. Fiber-Cement Board: 12 percent.
	3. Masonry (Clay and Concrete Masonry Units): 12 percent.
	4. Wood: 15 percent.
	5. Portland Cement Plaster: 12 percent.
	6. Gypsum Board: 12 percent.

	C. Portland Cement Plaster Substrates: Verify that plaster is fully cured.
	D. Exterior Gypsum Board Substrates: Verify that finishing compound is dry and sanded smooth.
	E. Verify suitability of substrates, including surface conditions and compatibility, with finishes and primers.
	F. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Application of coating indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions applicable to substrates and paint systems indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted. If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparati...
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed. Remove surface-applied protection.

	C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as required to produce paint systems specified in this Section.

	D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's written instructions.
	E. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture content or alkalinity of surfaces or mortar joints exceeds that permitted in manufacturer's written instructions.
	F. Steel Substrates: Remove rust, loose mill scale, and shop primer if any. Clean using methods recommended in writing by paint manufacturer[ .][ but not less than the following:]
	1. SSPC-SP 2.
	2. SSPC-SP 3.

	G. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop paint is abraded. Paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.
	H. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied paints.
	I. Aluminum Substrates: Remove loose surface oxidation.
	J. Wood Substrates:
	1. Scrape and clean knots. Before applying primer, apply coat of knot sealer recommended in writing by topcoat manufacturer for exterior use in paint system indicated.
	2. Sand surfaces that will be exposed to view, and remove sanding dust.
	3. Prime edges, ends, faces, undersides, and backsides of wood.
	4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood filler. Sand smooth when dried.

	K. Plastic Trim Fabrication Substrates: Remove dust, dirt, and other foreign material that might impair bond of paints to substrates.

	3.3 INSTALLATION
	A. Apply paints in accordance with manufacturer's written instructions.
	1. Use applicators and techniques suited for paint and substrate indicated.
	2. Paint surfaces behind movable items same as similar exposed surfaces. Before final installation, paint surfaces behind permanently fixed items with prime coat only.
	3. Paint [both sides] [exterior side] and edges of exterior doors and entire exposed surface of exterior door frames.
	4. Paint entire exposed surface of window frames and sashes.
	5. Do not paint over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.
	6. Primers specified in the Exterior Painting Schedule may be omitted on items that are factory primed or factory finished if compatible with intermediate and topcoat coatings and acceptable to intermediate and topcoat paint manufacturers.

	B. Tint undercoats same color as topcoat, but tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same material are to be applied. Provide sufficient difference in shade of undercoats to distinguish each ...
	C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color breaks.

	1.1 Equipment, including panelboards[ and switch gear].
	1.1 Uninsulated metal piping.
	1.1 Uninsulated plastic piping.
	1.1 Pipe hangers and supports.
	1.1 Metal conduit.
	1.1 Plastic conduit.
	1.1 Tanks that do not have factory-applied final finishes.
	1.1 <Insert requirements>.
	3.4 FIELD QUALITY CONTROL
	A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and inspecting agency to inspect and test paint for dry film thickness.
	1. Contractor shall touch up and restore painted surfaces damaged by testing.
	2. If test results show that dry film thickness of applied paint does not comply with paint manufacturer's written instructions, Contractor shall pay for testing and apply additional coats as needed to provide dry film thickness that complies with pai...


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	1. Do not clean equipment with free-draining water and prevent solvents, thinners, cleaners, and other contaminants from entering into waterways, sanitary and storm drain systems, and ground.
	2. Dispose of contaminants in accordance with requirements of authorities having jurisdiction.
	3. Allow empty paint cans to dry before disposal.
	4. Collect waste paint by type and deliver to recycling or collection facility.

	B. After completing paint application, clean spattered surfaces. Remove spattered paints by washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from paint application. Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.6 EXTERIOR PAINTING SCHEDULE
	A. Concrete Substrates, Nontraffic Surfaces:
	A. Latex System <Insert drawing designation>:
	A. Prime Coat: [Exterior, alkali-resistant, water-based primer] [Matching topcoat].
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Latex over Latex Aggregate System <Insert drawing designation>:
	A. Prime Coat: Textured latex coating, flat.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Latex Aggregate System <Insert drawing designation>:
	A. Prime Coat: As recommended in writing by topcoat manufacturer.
	A. Intermediate Coat: As recommended in writing by topcoat manufacturer.
	A. Topcoat: Textured latex coating, [flat] [low sheen].
	A. High-Build Latex System <Insert drawing designation>: Dry film thickness of not less than 10 mils.
	A. Prime Coat: As recommended in writing by topcoat manufacturer.
	A. Intermediate Coat: As recommended in writing by topcoat manufacturer.
	A. Topcoat: Exterior, high-build latex paint.
	A. Water-Based, Light Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkali-resistant, water-based primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior, water-based, light industrial coating, [low sheen] [semigloss] [gloss].
	A. Concrete Substrates, Traffic Surfaces:
	A. Latex Floor Paint System <Insert drawing designation>:
	A. Prime Coat: Matching topcoat.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Latex floor paint, low gloss.
	A. Latex Deck Coating System <Insert drawing designation>:
	A. Prime Coat: As recommended in writing by topcoat manufacturer.
	A. Intermediate Coat: As recommended in writing by topcoat manufacturer.
	A. Topcoat: Latex deck coating.
	A. Alkyd Floor Enamel System <Insert drawing designation>:
	A. Prime Coat: Matching topcoat.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Alkyd floor enamel, gloss.
	A. Clear, Water-Based Sealer System <Insert drawing designation>:
	A. Prime Coat: Matching topcoat.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Water-based, concrete-floor sealer.
	A. Clear, Solvent-Based Sealer System <Insert drawing designation>:
	A. Prime Coat: Matching topcoat.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Solvent-based, concrete-floor sealer.
	A. Clay Masonry Substrates:
	A. Latex System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkali-resistant, water-based primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Latex Aggregate System <Insert drawing designation>:
	A. Prime Coat: As recommended in writing by topcoat manufacturer.
	A. Intermediate Coat: As recommended in writing by topcoat manufacturer.
	A. Topcoat: Textured latex coating, [flat] [low sheen].
	A. High-Build Latex System <Insert drawing designation>: Dry film thickness of not less than 10 mils.
	A. Prime Coat: As recommended in writing by topcoat manufacturer.
	A. Intermediate Coat: As recommended in writing by topcoat manufacturer.
	A. Topcoat: Exterior, high-build latex paint.
	A. Water-Based, Light Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkali-resistant, water-based primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior, water-based, light industrial coating, [low sheen] [semigloss] [gloss].
	A. Concrete Masonry Unit Substrates:
	A. Latex System <Insert drawing designation>:
	A. Prime Coat: Exterior, latex block filler.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Latex over Alkali-Resistant Primer System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkali-resistant, water-based primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Latex Aggregate System <Insert drawing designation>:
	A. Prime Coat: As recommended in writing by topcoat manufacturer.
	A. Intermediate Coat: As recommended in writing by topcoat manufacturer.
	A. Topcoat: Textured latex coating, [flat] [low sheen].
	A. High-Build Latex System <Insert drawing designation>: Dry film thickness of not less than 10 mils.
	A. Prime Coat: As recommended in writing by topcoat manufacturer.
	A. Intermediate Coat: As recommended in writing by topcoat manufacturer.
	A. Topcoat: Exterior, high-build latex paint.
	A. Water-Based, Light Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: Exterior, latex block filler.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior, water-based, light industrial coating, [low sheen] [semigloss] [gloss].
	A. Steel and Iron Substrates:
	A. Water-Based, Light Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: [Zinc-rich, inorganic primer] [Alkyd metal primer] [Epoxy metal primer] [Shop primer specified in Section in which substrate is specified].
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior, water-based, light industrial coating, [low sheen] [semigloss] [gloss].
	A. Water-Based, Light Industrial Coating over Epoxy System <Insert drawing designation>:
	A. Prime Coat: Epoxy metal primer.
	A. Intermediate Coat: High-build epoxy paint, low gloss.
	A. Topcoat: Exterior, water-based, light industrial coating, [low sheen] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: [Alkyd metal primer] [Surface-tolerant metal primer] [Shop primer specified in Section in which substrate is specified].
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior alkyd enamel, [flat] [semigloss] [gloss].
	A. Quick-Drying Enamel System <Insert drawing designation>:
	A. Prime Coat: Quick-drying, alkyd metal primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Quick-drying alkyd enamel, [semigloss] [gloss].
	A. Aluminum Paint System <Insert drawing designation>:
	A. Prime Coat: [Alkyd metal primer] [Shop primer specified in Section in which substrate is specified].
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Aluminum paint.
	A. Galvanized-Metal Substrates:
	A. Latex System <Insert drawing designation>:
	A. Prime Coat: Water-based, galvanized-metal primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Water-Based, Light Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: [Water-based, galvanized-metal primer] [Epoxy metal primer].
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior, water-based, light industrial coating, [low sheen] [semigloss] [gloss].
	A. Aluminum Substrates:
	A. Latex System <Insert drawing designation>:
	A. Prime Coat: Quick-drying aluminum primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Water-Based, Light Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: Quick-drying aluminum primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior, water-based, light industrial coating, [low sheen] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Pretreatment Coat: Vinyl wash primer.
	A. Prime Coat: Quick-drying aluminum primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior alkyd enamel, [flat] [semigloss] [gloss].
	A. Copper Substrates:
	A. Latex System <Insert drawing designation>:
	A. Prime Coat: Quick-drying aluminum primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Water-Based, Light Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: Quick-drying aluminum primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior, water-based, light industrial coating, [low sheen] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Pretreatment Coat: [Vinyl wash] [Quick-drying aluminum] primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior alkyd enamel, [flat] [semigloss] [gloss].
	A. Stainless Steel Substrates:
	A. Latex System <Insert drawing designation>:
	A. Prime Coat: Solvent-based bonding primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Water-Based, Light Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: Quick-drying aluminum primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior, water-based, light industrial coating, [low sheen] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: Vinyl wash primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior alkyd enamel, [flat] [semigloss] [gloss].
	A. Glue-Laminated Wood Substrates:
	A. Latex over Latex Primer System <Insert drawing designation>:
	A. Prime Coat: Exterior, latex wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Latex over Alkyd/Oil Primer System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkyd/oil wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkyd/oil wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior alkyd enamel, [flat] [semigloss] [gloss].
	A. Exposed Wood-Framing Substrates:
	A. Latex over Latex Primer System <Insert drawing designation>:
	A. Prime Coat: Exterior, latex wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Latex over Alkyd Primer System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkyd/oil wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkyd/oil wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior alkyd enamel, [flat] [semigloss] [gloss].
	A. Dressed-Lumber Substrates: [Trim] [Architectural woodwork] [Doors] [Windows] [Board siding] [Railings] [Fences] <Insert requirements>.
	A. Latex over Latex Primer System <Insert drawing designation>:
	A. Prime Coat: Exterior, latex wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Latex over Alkyd Primer System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkyd/oil wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Water-Based, Light Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkyd/oil wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior, water-based, light industrial coating, [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkyd/oil wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior alkyd enamel, [flat] [semigloss] [gloss].
	A. Wood Shingle and Shake Siding Substrates:
	A. Latex over Latex Primer System <Insert drawing designation>:
	A. Prime Coat: Exterior, latex wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Latex over Alkyd Primer System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkyd/oil wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkyd/oil wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior alkyd enamel, [flat] [semigloss] [gloss].
	A. Wood-Based Panel Substrates:
	A. Latex over Latex Primer System <Insert drawing designation>:
	A. Prime Coat: Exterior, latex wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Latex over Alkyd Primer System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkyd/oil wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkyd/oil wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior alkyd enamel, [flat] [semigloss] [gloss].
	A. Wood-Board, Traffic-Surface Substrates:
	A. Latex Floor Paint over Latex Primer System <Insert drawing designation>:
	A. Prime Coat: Exterior, latex wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Latex floor paint, low gloss.
	A. Latex Floor Paint over Alkyd Primer System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkyd/oil wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Latex floor paint, low gloss.
	A. Latex Deck Coating System <Insert drawing designation>: For plywood decks.
	A. Prime Coat: As recommended in writing by topcoat manufacturer.
	A. Intermediate Coat: As recommending in writing by topcoat manufacturer.
	A. Topcoat: Latex deck coating.
	A. Alkyd Floor Enamel System <Insert drawing designation>:
	A. Prime Coat: Matching topcoat.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Alkyd floor enamel, gloss.
	A. Alkyd Floor Enamel over Wood Preservative System <Insert drawing designation>:
	A. Preservative Coat: Exterior wood preservative.
	A. Prime Coat: Matching topcoat.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Alkyd floor enamel, gloss.
	A. Cementitious Composition Board Substrates: [Siding] [Trim] [Panels] <Insert requirements>.
	A. Latex System <Insert drawing designation>:
	A. Prime Coat: Matching topcoat.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Latex over Alkyd Primer System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkali-resistant, water-based primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Alkyd System over Latex Wood Primer System <Insert drawing designation>:
	A. Prime Coat: Exterior, latex wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior alkyd enamel, [flat] [semigloss] [gloss].
	A. High-Build Latex System <Insert drawing designation>: Dry film thickness of not less than 10 mils.
	A. Prime Coat: As recommended in writing by topcoat manufacturer.
	A. Intermediate Coat: As recommended in writing by topcoat manufacturer.
	A. Topcoat: Exterior, high-build latex paint.
	A. Water-Based, Light Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkali-resistant, water-based primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior, water-based, light industrial coating, [low sheen] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: Exterior, latex wood primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior alkyd enamel, [flat] [semigloss] [gloss].
	A. Fiberglass Substrates:
	A. Latex System <Insert drawing designation>:
	A. Prime Coat: Solvent-based bonding primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Water-Based, Light Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: Solvent-based bonding primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior, water-based, light industrial coating, [low sheen] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: Solvent-based bonding primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior alkyd enamel, [flat] [semigloss] [gloss].
	A. Plastic-Trim-Fabrication Substrates:
	A. Latex System <Insert drawing designation>:
	A. Prime Coat: [Solvent] [Water]-based bonding primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].
	A. Water-Based, Light Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: [Solvent] [Water]-based bonding primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior, water-based, light industrial coating, [low sheen] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: Solvent-based bonding primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior alkyd enamel, [flat] [semigloss] [gloss].
	A. Portland Cement Plaster Substrates:
	1. Latex System <Insert drawing designation>:
	a. Prime Coat::  [Matching topcoat] [Exterior, alkali-resistant, water-based primer].
	b. Intermediate Coat: Matching topcoat.
	c. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].


	A. High-Build Latex System <Insert drawing designation>: Dry film thickness of not less than 10 mils.
	A. Prime Coat: As recommended in writing by topcoat manufacturer.
	A. Intermediate Coat: As recommended in writing by topcoat manufacturer.
	A. Topcoat: Exterior, high-build latex paint.
	A. Water-Based, Light Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: Exterior, alkali-resistant, water-based primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Exterior, water-based, light industrial coating, [low sheen] [semigloss] [gloss].
	B. Exterior Gypsum Board Substrates:
	1. Latex System <Insert drawing designation>:
	a. Prime Coat: Exterior, latex wood primer, reduced in accordance with manufacturer's written instructions for substrate and topcoat.
	b. Intermediate Coat: Matching topcoat.
	c. Topcoat: Exterior latex paint, [flat] [low sheen] [semigloss] [gloss].





	099123 - Interior Painting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Primers.
	2. Water-based finish coatings.

	A. Solvent-based finish coatings.
	A. Floor sealers and paints.
	A. Dry fall coatings.
	B. Related Requirements:
	1. [Section 051200 "Structural Steel Framing"] [Section 051213 "Architecturally Exposed Structural Steel Framing"] for shop priming structural steel.
	1. Section 055000 "Metal Fabrications" for shop priming metal fabrications.
	1. Section 055113 "Metal Pan Stairs" for shop priming metal pan stairs.
	1. Section 055116 "Metal Floor Plate Stairs" for shop priming metal floor plate stairs.
	1. Section 055119 "Metal Grating Stairs" for shop priming metal grating stairs.
	2. Section 055213 "Pipe and Tube Railings" for shop [priming] [painting] pipe and tube railings.
	1. [Section 055313 "Bar Gratings"] [Section 055316 "Plank Gratings"] [Section 055319 "Expanded Metal Gratings"] for shop priming metal gratings.
	3. Section 099300 "Staining and Transparent Finishing" for surface preparation and the application of wood stains and transparent finishes on interior wood substrates.


	1.1 Section 099600 "High-Performance Coatings" for tile-like coatings.
	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include preparation requirements and application instructions.
	1. Include preparation requirements and application instructions.
	2. Indicate VOC content.

	B. Samples: For each type of topcoat product.
	C. Samples for Initial Selection: For each type of topcoat product.
	D. Samples for Verification: For each type of paint system and each color and gloss of topcoat.
	1. Submit Samples on rigid backing, 8 inches square.
	2. Apply coats on Samples in steps to show each coat required for system.
	3. Label each coat of each Sample.
	4. Label each Sample for location and application area.

	E. Product Schedule: Use same designations indicated on Drawings and in the Interior Painting Schedule to cross-reference paint systems specified in this Section. Include color designations.

	1.4 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Paint Products:  [5] <Insert number> percent, but not less than [1 gal.] <Insert number> of each material and color applied.


	1.5 QUALITY ASSURANCE
	A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Architect will select one surface to represent surfaces and conditions for application of each paint system.
	a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft..
	b. Other Items: Architect will designate items or areas required.

	2. Final approval of color selections will be based on mockups.
	a. If preliminary color selections are not approved, apply additional mockups of additional colors selected by Architect at no added cost to Owner.

	3. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	4. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 45 deg F.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.7 FIELD CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 50 and 95 deg F.
	B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures of less than 5 deg F above the dew point; or to damp or wet surfaces.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Source Limitations: Obtain each paint product from single source from single manufacturer.

	2.2 PAINT PRODUCTS, GENERAL
	A. Material Compatibility:
	1. Materials for use within each paint system shall be compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a paint system, products shall be recommended in writing by topcoat manufacturers for use in paint system and on substrate indicated.

	B. <Double click to insert sustainable design text for paints.>VOC Content of Field-Applied Interior Paints and Coatings:  Provide products that comply with the following limits for VOC content, exclusive of colorants added to a tint base, when calcul...
	1. Nonflat Paints, Coatings, and Primers:  VOC content of not more than 150 g/L.
	2. Shellacs, Clear:  VOC not more than 730 g/L.
	3. Nonflat Topcoat Paints:  VOC content of not more than 150 g/L.
	4. Primers, Sealers, and Undercoaters:  VOC content of not more than 200 g/L.

	C. Colors: [As selected by Architect from manufacturer's full range] [Match Architect's samples] [As indicated in a color schedule] <Insert requirements>.

	1.1 [Ten] [Twenty] [Thirty] <Insert number> percent of surface area will be painted with deep tones.
	2.3 PRIMERS
	A. Interior/Exterior Latex Block Filler: Water-based, high-solids, emulsion coating formulated to bridge and fill porous surfaces of exterior concrete masonry units in preparation for specified subsequent coatings.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Alkali-Resistant, Water-Based Primer: Water-based primer formulated for use on alkaline surfaces, such as plaster, vertical concrete, and masonry.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Interior Latex Primer Sealer: Water-based latex sealer used on new interior plaster, concrete, and gypsum wallboard surfaces.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide Sherwin-Williams Company (The); ProMar 200 B28W02600 or approved equal.


	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Interior, Institutional Low-Odor/VOC Primer Sealer: Water-based primer sealer with low-odor characteristics and a VOC of less than 10 grams per liter for use on new interior plaster, concrete, and gypsum wallboard surfaces that are subsequently to...
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Interior Latex Primer for Wood: Waterborne-emulsion primer formulated for resistance to extractive bleeding, mold, and microbials; for hiding stains; and for use on interior wood subject to extractive bleeding.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Interior Alkyd Primer Sealer: Solvent-based, alkyd-type, primer/sealer for new interior wood, plaster, and porous surfaces,
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Water-Based Rust-Inhibitive Primer: Corrosion-resistant, water-based-emulsion primer formulated for resistance to flash rusting when applied to cleaned, interior ferrous metals subject to mildly corrosive environments.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Alkyd Quick-Dry Primer for Metal: Corrosion-resistant, solvent-based, modified-alkyd primer; lead and chromate free; formulated for quick-drying capabilities and for use on cleaned, interior steel surfaces.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Anti-Corrosive Epoxy Primer: Corrosion-resistant, solvent-based, two-component epoxy primer formulated for use on prepared, interior ferrous- and galvanized-metal surfaces.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Surface-Tolerant Metal Primer: Corrosion-resistant, solvent-based metal primer formulated for use on structural steel and metal fabrications that have been minimally prepared.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Cementitious Galvanized Primer: Solvent-based primer composed of linseed oil/alkyd resin and portland cement for cleaned galvanized metal prior to finish coating.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Water-Based Galvanized-Metal Primer: Corrosion-resistant, acrylic primer; formulated for use on cleaned/etched, exterior, galvanized metal to prepare it for subsequent water-based coatings.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Quick-Drying Aluminum Primer: Corrosion-resistant, solvent-based, alkyd or modified-alkyd primer formulated for quick-drying capabilities and for use on prepared exterior aluminum.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Vinyl Wash Primer: Two-component, vinyl butyral/phosphoric acid, wash primer formulated for use over cleaned metal surfaces and zinc-rich primers as a tie coat for subsequent corrosion-resistant primers or finish coatings.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Water-Based Bonding Primer: Water-based-emulsion primer formulated to promote adhesion of subsequent specified coatings.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	1.1 Solvent-Based Bonding Primer: Solvent-based primer formulated to seal substrates and promote adhesion of specified subsequent coatings.
	1.1 <Double click here to find, evaluate, and insert list of manufacturers and products.>
	2.4 WATER-BASED FINISH COATS
	A. Gloss and Sheen Level: [Manufacturer's standard low-sheen finish] [Gloss of 20 to 35 units at 60 degrees and minimum sheen of 35 units at 85 degrees when tested in accordance with ASTM D523] <Insert requirements>.
	A. Interior, Latex, Semigloss: Pigmented, water-based paint for use on primed/sealed interior plaster and gypsum board, and on primed wood and metals.
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>Basis-of-Design Product:  Subject to compliance with requirements, provide Sherwin-Williams Company (The); Emerald K35W00451 or approved equal.
	2. Gloss Level:  [Manufacturer's standard semigloss finish] [Gloss of 35 to 70 units at 60 degrees when tested in accordance with ASTM D523] <Insert requirements>.



	PART 1 -  Slip-Resistant Aggregate: [Manufacturer's standard additive] <Insert requirements>.
	PART 1 -  Water-Based Concrete Floor Sealer: Clear, water-based, acrylic-copolymer-emulsion sealer formulated for oil, gasoline, alkali, and water resistance and for use on concrete traffic surfaces.
	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 1 -  Solvent-Based Concrete Floor Sealer: Clear, acrylic, solvent-based sealer formulated for oil, gasoline, alkali, and water resistance and for use on concrete traffic surfaces.
	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 1 -  DRY FALL COATINGS
	PART 1 -  Dry Fall, Latex, Flat: Pigmented, water-based, emulsion-type, fast-drying coating for use on interior plaster, concrete, gypsum board, primed wood, and metal ceilings.
	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 1 -  Gloss and Sheen Level: Manufacturer's standard flat finish.
	PART 1 -  Dry Fall, Latex, Eggshell: Pigmented, water-based, emulsion-type, fast-drying coating for use on interior plaster, concrete, gypsum board, primed wood, and metal ceilings.
	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 1 -  Gloss and Sheen Level: Manufacturer's standard eggshell finish.
	PART 1 -  Dry Fall, Latex, Semigloss: Pigmented, water-based, emulsion-type, fast-drying coating for use on interior plaster, concrete, gypsum board, primed wood, and metal ceilings.
	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 1 -  Gloss Level: Manufacturer's standard semigloss finish.
	PART 1 -  Water Based, Dry Fall for Galvanized Steel, Flat: Pigmented, water-based coating for direct application to cleaned, interior galvanized-metal ceiling surfaces and adjacent primed metals.
	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 1 -  Gloss and Sheen Level: Manufacturer's standard flat finish.
	PART 1 -  Water Based, Dry Fall for Galvanized Steel, Eggshell: Pigmented, water-based coating for direct application to cleaned, interior galvanized-metal ceiling surfaces and adjacent primed metals.
	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 1 -  Gloss and Sheen Level: Manufacturer's standard eggshell finish.
	PART 1 -  Water Based, Dry Fall for Galvanized Steel, Semigloss: Pigmented, water-based coating for direct application to cleaned, interior galvanized-metal ceiling surfaces and adjacent primed metals.
	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 1 -  Gloss Level: Manufacturer's standard semigloss finish.
	PART 1 -  Alkyd, Dry Fall, Flat: Pigmented, solvent-based, fast-setting, alkyd interior paint for use on ceiling surfaces, such as plaster, gypsum wallboard, primed wood, and primed metals.
	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 1 -  Gloss and Sheen Level: Manufacturer's standard flat finish.
	PART 1 -  Alkyd, Dry Fall, Eggshell: Pigmented, solvent-based, fast-setting, alkyd interior paint for use on ceiling surfaces, such as plaster, gypsum wallboard, primed wood, and primed metals.
	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 1 -  Gloss and Sheen Level: Manufacturer's standard eggshell finish.
	PART 1 -  Alkyd, Dry Fall, Semigloss: Pigmented, solvent-based, fast-setting, alkyd interior paint for use on ceiling surfaces, such as plaster, gypsum wallboard, primed wood, and primed metals.
	PART 1 -  <Double click here to find, evaluate, and insert list of manufacturers and products.>
	PART 1 -  Gloss Level: Manufacturer's standard semigloss finish.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as follows:
	1. Concrete: 12 percent.
	2. Fiber-Cement Board: 12 percent.
	3. Masonry (Clay and CMUs): 12 percent.
	4. Wood: 15 percent.
	5. Gypsum Board: 12 percent.
	6. Plaster: 12 percent.

	C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth.
	D. Plaster Substrates: Verify that plaster is fully cured.
	E. Spray-Textured Ceiling Substrates: Verify that surfaces are dry.
	F. Verify suitability of substrates, including surface conditions and compatibility, with existing finishes and primers.
	G. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Application of coating indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations applicable to substrates and paint systems indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted. If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparati...
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed. Remove surface-applied protection if any.

	C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as required to produce paint systems indicated.

	D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's written instructions.
	E. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture content or alkalinity of surfaces or mortar joints exceeds that permitted in manufacturer's written instructions.
	F. Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods recommended in writing by paint manufacturer[.] [ but not less than the following:]
	1. SSPC-SP 2.
	2. SSPC-SP 3.

	G. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop paint is abraded. Paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.
	H. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied paints.
	I. Aluminum Substrates: Remove loose surface oxidation.
	J. Wood Substrates:
	1. Scrape and clean knots, and apply coat of knot sealer before applying primer.
	2. Sand surfaces that will be exposed to view, and dust off.
	3. Prime edges, ends, faces, undersides, and backsides of wood.
	4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood filler. Sand smooth when dried.


	1.1 Cotton or Canvas Insulation Covering Substrates: Remove dust, dirt, and other foreign material that might impair bond of paints to substrates.
	3.3 INSTALLATION
	A. Apply paints according to manufacturer's written instructions.
	1. Use applicators and techniques suited for paint and substrate indicated.
	2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces. Before final installation, paint surfaces behind permanently fixed equipment or furniture with prime coat only.
	3. Paint front and backsides of access panels, removable or hinged covers, and similar hinged items to match exposed surfaces.
	4. Do not paint over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.
	5. Primers specified in painting schedules may be omitted on items that are factory primed or factory finished if acceptable to topcoat manufacturers.

	B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same material are to be applied. Tint undercoats to match color of topcoat, but provide sufficient difference in shade of undercoats to distinguish e...
	C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color breaks.

	1.1 Equipment, including panelboards.
	1.1 Uninsulated metal piping.
	1.1 Uninsulated plastic piping.
	1.1 Pipe hangers and supports.
	1.1 Metal conduit.
	1.1 Plastic conduit.
	1.1 Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other paintable jacket material.
	1.1 Other items as directed by Architect.
	1.1 <Insert requirements>.
	1.1 Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets that are visible from occupied spaces.
	3.4 FIELD QUALITY CONTROL
	A. Dry-Film Thickness Testing: Owner may engage the services of a qualified testing and inspecting agency to inspect and test paint for dry-film thickness.
	1. Contractor shall touch up and restore painted surfaces damaged by testing.
	2. If test results show that dry-film thickness of applied paint does not comply with paint manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats as needed to provide dry-film thickness that complies with ...


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	1. Do not clean equipment with free-draining water and prevent solvents, thinners, cleaners, and other contaminants from entering into waterways, sanitary and storm drain systems, and ground.
	2. Dispose of contaminants in accordance with requirements of authorities having jurisdiction.
	3. Allow empty paint cans to dry before disposal.
	4. Collect waste paint by type and deliver to recycling or collection facility.

	B. After completing paint application, clean spattered surfaces. Remove spattered paints by washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from paint application. Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.6 INTERIOR PAINTING SCHEDULE
	A. Galvanized-Metal Substrates:
	A. Latex System <Insert drawing designation>:
	A. Prime Coat: [Cementitious galvanized primer] [Water-based galvanized primer].
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. Institutional Low-Odor/VOC Latex System <Insert drawing designation>:
	A. Prime Coat: Water-based galvanized primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, institutional low odor/VOC, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. High-Performance Architectural Latex System <Insert drawing designation>:
	A. Prime Coat: Water-based galvanized primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, high-performance architectural coating, [low sheen] [eggshell] [satin] [semigloss].
	A. Water-Based Light-Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: Cementitious galvanized primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, water-based, light-industrial coating, [eggshell] [semigloss] [gloss].
	A. Water-Based Dry-Fall System <Insert drawing designation>:
	A. Prime Coat: Matching topcoat.
	A. Topcoat: Water-based dry fall for galvanized steel, flat.
	A. Alkyd over Cementitious Primer System <Insert drawing designation>:
	A. Prime Coat: Cementitious galvanized primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, alkyd, [flat] [eggshell] [semigloss] [gloss].
	A. Alkyd Dry-Fall System (Cementitious Primer) <Insert drawing designation>:
	A. Prime Coat: Cementitious galvanized primer.
	A. Topcoat: Alkyd, dry fall, [flat] [eggshell] [semigloss].
	A. Aluminum Paint System <Insert drawing designation>:
	A. Prime Coat: Cementitious galvanized primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Aluminum paint.
	A. Aluminum (Not Anodized or Otherwise Coated) Substrates:
	A. Latex System <Insert drawing designation>:
	A. Prime Coat: Quick-dry primer for aluminum.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. Institutional Low-Odor/VOC Latex System <Insert drawing designation>:
	A. Prime Coat: Quick-dry primer for aluminum.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, institutional low odor/VOC, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. High-Performance Architectural Latex System <Insert drawing designation>:
	A. Prime Coat: Quick-dry primer for aluminum.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, high-performance architectural coating, [low sheen] [eggshell] [satin] [semigloss].
	A. Water-Based Light-Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: Quick-dry primer for aluminum.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, water-based, light-industrial coating, [eggshell] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: Primer, [Vinyl wash primer] [Quick-dry primer for aluminum].
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, alkyd, [flat] [eggshell] [semigloss] [gloss].
	A. Copper Substrates:
	A. Latex System <Insert drawing designation>:
	A. Prime Coat: Quick-dry primer for aluminum.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. Institutional Low-Odor/VOC Latex System <Insert drawing designation>:
	A. Prime Coat: Quick-dry primer for aluminum.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, institutional low odor/VOC, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. High-Performance Architectural Latex System <Insert drawing designation>:
	A. Prime Coat: Quick-dry primer for aluminum.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, high-performance architectural coating, [low sheen] [eggshell] [satin] [semigloss].
	A. Water-Based Light-Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: Quick-dry primer for aluminum.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, water-based, light-industrial coating coating, [eggshell] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: Vinyl wash primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, alkyd, [flat] [eggshell] [semigloss] [gloss].
	A. Stainless Steel Substrates:
	A. Latex System <Insert drawing designation>:
	A. Prime Coat: Solvent-based bonding primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. High-Performance Architectural Latex System <Insert drawing designation>:
	A. Prime Coat: Solvent-based bonding primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, high-performance architectural coating, [low sheen] [eggshell] [satin] [semigloss].
	A. Water-Based Light-Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: [Solvent-based bonding primer] [Quick-dry primer for aluminum].
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, water-based, light-industrial coating coating, [eggshell] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: Vinyl wash primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, alkyd, [flat] [eggshell] [semigloss] [gloss].
	A. Exposed Wood Framing:
	A. Latex over Latex Primer System <Insert drawing designation>:
	A. Prime Coat: Interior latex primer for wood.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. Latex over Alkyd Primer System <Insert drawing designation>:
	A. Prime Coat: Interior alkyd primer sealer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. Institutional Low-Odor/VOC Latex System <Insert drawing designation>:
	A. Prime Coat: Interior latex primer for wood.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, institutional low odor/VOC, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. High-Performance Architectural Latex System <Insert drawing designation>:
	A. Prime Coat: Interior latex primer for wood.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, high-performance architectural coating, [low sheen] [eggshell] [satin] [semigloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: Interior alkyd primer sealer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, alkyd, [flat] [eggshell] [semigloss] [gloss].
	A. Finish Carpentry: [Wood trim] [Doors] [Windows] [and] [Wood board paneling].
	1. Latex over Latex Primer System <Insert drawing designation>:
	a. Prime Coat: Interior latex primer for wood.
	b. Intermediate Coat: Matching topcoat.
	c. Topcoat: Interior, latex, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].


	A. Latex over Alkyd Primer System <Insert drawing designation>:
	A. Prime Coat: Interior alkyd primer sealer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. Institutional Low-Odor/VOC Latex System <Insert drawing designation>:
	A. Prime Coat: Interior latex primer for wood.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, institutional low odor/VOC, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. High-Performance Architectural Latex System <Insert drawing designation>:
	A. Prime Coat: Interior latex primer for wood.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, high-performance architectural coating, [low sheen] [eggshell] [satin] [semigloss].
	A. Water-Based Light-Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: Interior alkyd primer sealer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, water-based, light-industrial coating, [eggshell] [semigloss] [gloss].
	A. Water-Based Alkyd System <Insert drawing designation>:
	A. Prime Coat: Interior latex primer for wood.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Water-based alkyd, [gloss] [high gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: Interior alkyd primer sealer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, alkyd, [flat] [eggshell] [semigloss] [gloss].
	A. Architectural Woodwork: [Wood paneling] [and] [casework].
	A. Latex over Latex Primer System <Insert drawing designation>:
	A. Prime Coat: Interior latex primer for wood.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. Latex over Alkyd Primer System <Insert drawing designation>:
	A. Prime Coat: Interior alkyd primer sealer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. Institutional Low-Odor/VOC Latex System <Insert drawing designation>:
	A. Prime Coat: Interior latex primer for wood.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, institutional low odor/VOC, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. High-Performance Architectural Latex System <Insert drawing designation>:
	A. Prime Coat: Interior latex primer for wood.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, high-performance architectural coating, [low sheen] [eggshell] [satin] [semigloss].
	A. Water-Based Light-Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: Interior alkyd primer sealer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, water-based, light-industrial coating, [eggshell] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: Interior alkyd primer sealer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, alkyd, [flat] [eggshell] [semigloss] [gloss].
	A. Wood Traffic Surfaces: [Floors] [and] [stairs].
	A. Latex Porch and Floor Enamel System <Insert drawing designation>:
	A. Prime Coat: Interior alkyd primer sealer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Latex floor paint, low gloss.
	A. Alkyd Floor Enamel System <Insert drawing designation>:
	A. Prime Coat: Interior alkyd primer sealer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Alkyd floor enamel, gloss.
	A. Wood Shingles and Shakes:
	A. Latex over Latex Primer System <Insert drawing designation>:
	A. Prime Coat: Interior latex primer for wood.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. Latex over Alkyd Primer System <Insert drawing designation>:
	A. Prime Coat: Interior alkyd primer sealer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: Interior, alkyd primer sealer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, alkyd, [flat] [eggshell] [semigloss] [gloss].
	A. Fiberglass Substrates:
	A. Latex System <Insert drawing designation>:
	A. Prime Coat: [Water-based bonding primer] [Solvent-based bonding primer].
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. Institutional Low-Odor/VOC Latex System <Insert drawing designation>:
	A. Prime Coat: [Water-based bonding primer] [Solvent-based bonding primer].
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, institutional low odor/VOC, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. High-Performance Architectural Latex System <Insert drawing designation>:
	A. Prime Coat: [Water-based bonding primer] [Solvent-based bonding primer].
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, high-performance architectural coating, [low sheen] [eggshell] [satin] [semigloss].
	A. Water-Based Light-Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: [Water-based bonding primer] [Solvent-based bonding primer].
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, water-based, light-industrial coating, [eggshell] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: [Water-based bonding primer] [Solvent-based bonding primer].
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, alkyd, [flat] [eggshell] [semigloss] [gloss].
	A. Plastic Substrates:
	A. Latex System <Insert drawing designation>:
	A. Prime Coat: Solvent-based bonding primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. Institutional Low-Odor/VOC Latex System <Insert drawing designation>:
	A. Prime Coat: Solvent-based bonding primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, institutional low odor/VOC, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. High-Performance Architectural Latex System <Insert drawing designation>:
	A. Prime Coat: Solvent-based bonding primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, high-performance architectural coating, [low sheen] [eggshell] [satin] [semigloss].
	A. Water-Based Light-Industrial Coating System <Insert drawing designation>:
	A. Prime Coat: Solvent-based bonding primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, water-based, light-industrial coating, [eggshell] [semigloss] [gloss].
	A. Alkyd System <Insert drawing designation>:
	A. Prime Coat: Solvent-based bonding primer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, alkyd, [flat] [eggshell] [semigloss] [gloss].
	A. Spray-Textured Ceiling Substrates:
	A. Latex, Flat System: Spray applied <Insert drawing designation>:
	A. Prime Coat: Matching topcoat.
	A. Topcoat: Interior, latex, flat.
	A. Latex System: Spray applied <Insert drawing designation>:
	A. Prime Coat: Matching topcoat.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. Latex over Alkyd Sealer System <Insert drawing designation>:
	A. Prime Coat: Interior alkyd primer sealer
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, latex, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].
	A. Alkyd, Flat System <Insert drawing designation>:
	A. Prime Coat: Matching topcoat.
	A. Topcoat: Interior, alkyd, flat.
	A. Alkyd over Alkyd Sealer System <Insert drawing designation>:
	A. Prime Coat: Interior alkyd primer sealer.
	A. Intermediate Coat: Matching topcoat.
	A. Topcoat: Interior, alkyd, [flat] [eggshell] [semigloss] [gloss].
	B. [Gypsum Board] [and] [Plaster] Substrates:
	1. Latex over Latex Sealer System <Insert drawing designation>:
	a. Prime Coat: Interior latex primer sealer.
	b. Intermediate Coat: Matching topcoat.
	c. Topcoat: Interior, latex, [flat] [low sheen] [eggshell] [satin] [semigloss] [gloss].





	107000 - Prefabricated Aluminum Canopy
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Prefabricated aluminum canopyModular aluminum shelters.
	1. Fabricated steel shelters.


	1.2 ACTION SUBMITTALS
	A. Product Data:
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for shelters.

	B. Shop Drawings: For shelterscanopy.
	1. Include plans, elevations, sections, and and attachment details.
	1. Anchor-Bolt Plans: Submit anchor-bolt plans and templates. Include location, diameter, and projection of anchor bolts required to attach shelters to concrete bases. Indicate post reactions at each location.
	2. Signed and sealed by the qualified professional engineer responsible for their preparation.Provide installation procedures.

	C. Samples for Initial Selection: Manufacturer's standard color sheets, showing full range of available colors for each type of exposed finish.
	D. Samples for Verification: Actual sample of finished products for each type of exposed finish.
	1. Size:  [Manufacturers' standard size] <Insert size>.


	1.1 Sustainable Design Submittals:
	1.1 <Double click to insert sustainable design text for EPDs and HPDs.>
	1.1 <Double click to insert sustainable design text for recycled content.>
	1.1 <Double click to insert sustainable design text for regional materials.>
	1.3 INFORMATIONAL SUBMITTALS
	A. Evaluation Reports:
	1. Research Reports: For anchors, from ICC-ES.

	B. Sample warranties.

	1.1 CLOSEOUT SUBMITTALS
	1.1 Operation and Maintenance Data: For shelters.
	1.4 WARRANTY
	1. Warranty Period:  [Five] <Insert number> years from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Structural Performance: CanopyShelters to withstand the following loads and stresses within limits and under conditions indicated in accordance with [ASCE/SEI 7] <Insert requirement>:
	1. Design Loads:  [As indicated on Drawings] <Insert loads>.

	B. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes. Base calculations on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
	1. Temperature Change:  [120 deg F, ambient; 180 deg F, material surfaces]. <Insert temperature range>.

	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.1 Subject to compliance with requirements, obtain safety glazing products permanently marked with certification label of [SGCC or another certification agency] [or] [manufacturer] acceptable to authorities having jurisdiction.
	2.2 MODULAR ALUMINUM SHELTERSPREFABRICATED ALUMINMUM CANOPY
	A. Fabricate shelters as an integrated set of modular components ready for assembly on Project site.Manufacturer
	1. Basis-of-Design Product: Subject to compliance with requirements, provide Architectural Fabrication, Inc., Helios Canopy or approved equal.


	1.1 Clear Anodic Finish: AAMA 611, [AA-M12C22A41, Class I, 0.018 mm] [AA-M12C22A31, Class II, 0.010 mm] or thicker.
	1.1 Retain one of two options in "Color Anodic Finish" Paragraph below. Verify availability with manufacturers.
	1.1 Color Anodic Finish: AAMA 611, [AA-M12C22A42/A44, Class I, 0.018 mm] [AA-M12C22A32/A34, Class II, 0.010 mm] or thicker.
	1.1 First four options in "Color" Subparagraph below are examples only and may vary in color range and availability among manufacturers. Retain one or delete all, and retain one of last two options.
	1.1 Color: [Light bronze] [Medium bronze] [Dark bronze] [Black] [Match Architect's sample] [As selected by Architect from full range of industry colors and color densities] <Insert color>.
	1.1 "Baked-Enamel or Powder-Coat Finish" Paragraph below references AAMA standard for pigmented organic coating on aluminum extrusions and panels.
	1.1 Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness of 1.5 mils. Comply with coating manufacturer's written instructions for cleaning, conversion coating, and applying and baking finish.
	1.1 Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and gloss>.
	2.3 FABRICATED STEEL SHELTERSMATERIALS
	A. Factory fabricate shelters to form a completed assembly, ready for installation on Project site.
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	A. Building Style: [Open front] [Dual entrance] [Single entrance on left] [Single entrance on right] [As indicated on Drawings].
	A. Size: [48 inches by 96 inches] [60 inches by 120 inches] [72 inches by 144 inches] [96 inches by 144 inches] <Insert dimensions>.
	A. Framing:  Gutter fascia, tubes, angles: 6063-T5 alloy extruded aluminumStructural Framework: Fabricated from 2-by-2-by-0.075-inch steel structural or mechanical tubing. Connect framework by welding.
	B. DeckingPost Bases: 6063-T6 or 6063-T5 alloy extruded aluminum.Externally adjustable, flanged, steel sleeves; minimum 3-inch vertical adjustment. Include shims for leveling.
	C. Hanger RodsAnchorage: [Cast-in-place anchor bolts] [Postinstalled anchors], fabricated from stainless steel or corrosion-resistant materials, with allowable load or strength design capacities calculated to be greater than or equal to the design loa...
	D. ConnectionsWindows: Extruded-aluminum sash frames, factory glazed with [clear tempered float glass] [tempered, tinted float glass] [polycarbonate glazing] [acrylic glazing] <Insert glazing>.Wall plates and canopy mounting brackets are to be aluminum.
	E. Hardware and Fasteners:  Nuts, bolts, washers, clevis pins, screws, anchors and pipe spacers to be zinc plated or galvanized steel required to suit application and per pre-engineered canopy load requirements.
	F. Flashing:  Shall be minimum 0.040-inch aluminum, fabricated to prevent leakage and sealed with silicone sealant in clear or color match.
	G. Finish:  Powder coat finish per ASTM D 3451, complying with finish manufacturer’s written instructions for surface preparation including treatment, application, baking and minimum dry film thickness. Color to be selected by Architect from the manuf...


	PART 1 -  Roof: [Flat] [Standing seam hip] [Standing seam gable] [Glazed barrel vault] [Glazed domes] with full perimeter gutter.
	PART 1 -  Retain "Exterior Roof Panels" Subparagraph below for flat, standing seam hip or standing seam gable roofs.
	PART 1 -  Exterior Roof Panels: Fabricated from [0.079-inch] [0.064-inch] nominal-thickness, galvanized-steel sheet; with [painted finish] [EPDM membrane], continuously welded seams.
	PART 1 -  Retain "Glazing "Subparagraph below for glazed barrel vault or dome roofs.
	PART 1 -  Glazing: [Polycarbonate] [Acrylic] <Insert glazing>.
	PART 1 -  Canopy Fascia: Fabricated from 0.079-inch nominal-thickness, galvanized-steel sheet, of [manufacturer's standard design] [custom design indicated on Drawings].
	PART 1 -  Height: [6 inches] [8 inches] <Insert dimension>.
	PART 1 -  Overhang: [3 inches] <Insert dimension>.
	PART 1 -  "Graphics" Subparagraph below is an example only; revise to suit Project. Some manufacturers can provide custom graphics or logos.
	PART 1 -  Graphics: Die-cut vinyl lettering for exterior use.
	PART 1 -  Height: [4 inches] <Insert dimension>.
	PART 1 -  Color: [White] <Insert color>.
	PART 1 -  Font: [Helvetica] <Insert font>.
	PART 1 -  Message: ["Bus Stop"] [As indicated on Drawings] <Insert message>.
	PART 1 -  Downspouts: Integral, extending 3 inches beyond shelter walls.
	PART 1 -  [Integral] [Freestanding] Bench: [Steel] [Wood] bench[ with backrest].
	PART 1 -  Length: [Full length of shelter] [Partial length to allow wheelchair access] <Insert dimension>.
	PART 1 -  Retain "Wood Species" Subparagraph below if retaining "Wood" option in "(Integral) (Freestanding) Bench" Paragraph above.
	PART 1 -  Wood Species: [Oak] [Maple] [Heart redwood] <Insert species>.
	PART 1 -  Armrests: Manufacturer's standard pipe armrests.
	PART 1 -  Retain "Display Panels" Paragraph below to display transit maps or for advertising.
	PART 1 -  Display Panels: Full width of shelter window by [30 inches] [72 inches] <Insert dimension> high for [one][two]-sided display. Front-hinged panel with locking device.
	PART 1 -  Location: [As indicated on Drawings] [On left sidewall] <Insert location>.
	PART 1 -  Illumination: Internal [fluorescent] [LED] lighting for [front] [back] [perimeter]-lit display.
	PART 1 -  Shelter Accessories:
	PART 1 -  Ashtray: Wall mounted, stainless steel.
	PART 1 -  Wind Skirts: Steel-sheet closures attached to bottom rail and matching shelter finish, full length of walls. Where required for sloping base, overlapping two-piece closures, with bottom anchored to concrete base.
	PART 1 -  Retain "Electrical Power Service" Paragraph below where power is available and required.
	PART 1 -  Electrical Power Service: 125 A, 120/240 V ac, single phase, three wire. Run copper wiring in 1/2-inch EMT conduit. Exterior weatherproof connection box and lockable interior circuit breaker panel.
	PART 1 -  Retain "Photovoltaic Power" Paragraph below for remote location where power is required.
	PART 1 -  Photovoltaic Power: Manufacturer's standard photovoltaic power generation system including [pole][roof]-mounted photovoltaic modules, batteries, charge controllers, inverters, and mounting structures.
	PART 1 -  Coordinate "Lighting Fixtures," "Heating Unit," and "Exhaust Fans" paragraphs below with "Electrical Power Service" or "Photovoltaic Power" Paragraph above.
	PART 1 -  Lighting Fixtures: Activated by [photocell] [motion sensor] [tamper-resistant concealed switch].
	PART 1 -  Retain one of two subparagraphs below.
	PART 1 -  [One] [Two] ceiling-mounted fluorescent lighting fixture(s), 48 inches long, with acrylic lens and two 40 W lamps in each fixture.
	PART 1 -  Ceiling-mounted LED lighting.
	PART 1 -  Heating Unit: Wall-mounted [forced-fan operation] [radiant, quartz-tube] heater, 110 V, enclosed in enameled-steel cabinet. Adjustable timer and vandal-resistant switch with engraved sign: "Push for Heat." Heating capacity of not less than [...
	PART 1 -  Exhaust Fans: [7-inch-] [10-inch-] [12-inch-] diameter units, capable of [135 cfm] [520 cfm] [980 cfm] <Insert value> airflow exhaust.
	PART 1 -  Materials:
	PART 1 -  Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, commercial quality, G90 coating designation; mill phosphatized.
	PART 1 -  Steel Structural Tubing: ASTM A500/A500M, Grade B.
	PART 1 -  Steel Plates, Shapes, and Bars: ASTM A36/A36M.
	PART 1 -  Steel Mechanical Tubing: ASTM A513/A513M, welded-steel mechanical tubing.
	PART 1 -  Zinc-Coated (Galvanized) Steel: Hot-dip galvanized in accordance with ASTM A123/A123M.
	PART 1 -  Anchorages: Anchor bolts; [hot-dip galvanized in accordance with ASTM A153/A153M or ASTM F2329/F2329M] [stainless steel].
	PART 1 -  Coordinate "Clear Tempered Float Glass," "Tempered, Tinted Float Glass," "Acrylic Glazing," or "Polycarbonate Glazing" Subparagraph below with products retained.
	PART 1 -  Clear Tempered Float Glass: ASTM C1048, Kind FT, Condition A, Type I, Class 1, and Quality q3.
	PART 1 -  Tempered, Tinted Float Glass: ASTM C1048, Kind FT, Condition A, Type I, Class 1, and Quality q3.
	PART 1 -  Tint Color: [Blue] [Blue-green] [Bronze] [Green] [Gray] <Insert color>.
	PART 1 -  Acrylic Glazing: ASTM D4802, thermoformable, monolithic sheet, category as standard with manufacturer, Finish 1 (smooth or polished), Type UVF (formulated with UV absorber).
	PART 1 -  Color: [Colorless, transparent] [White, translucent] [Bronze-tinted, transparent] [Gray-tinted, transparent] <Insert requirements>.
	PART 1 -  Polycarbonate Glazing: Thermoformable, extruded monolithic sheets, UV resistant[, with anti-graffiti coating] and with average impact strength of 12 to 16 ft-lb/in. of width when tested in accordance with ASTM D256, Test Method A (Izod).
	PART 1 -  Color: [Colorless, transparent] [White, translucent] [Bronze-tinted, transparent] [Gray-tinted, transparent] <Insert requirements>.
	PART 1 -  Finish: Immediately after cleaning and pretreating, apply manufacturer's standard two-coat, baked-on enamel or powder-coat finish consisting of prime coat and thermosetting topcoat.
	PART 1 -  Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and gloss>.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, including concrete bases; accurate placement, pattern, and orientation of anchor bolts; and critical dimensions;  and o...
	B. Examine roughing-in for electrical system to verify actual locations of connections before shelter installation.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install shelters canopies in accordance with manufacturer's written instructions.
	B. Locate and place canopies level, plumb and at indicated alignment with adjacent work.Set shelters plumb and aligned with full bearing on concrete bases.
	C. Use concealed anchors where possible.Fasten shelters securely to concrete base with anchorage indicated.
	D. Connect to electrical power.Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by applying a coating of bituminous paint or elastomeric coating on surfaces that will be in contact with concrete, masonry, or dissimila...
	E. After completing installation, inspect exposed finishes and repair damaged finishes. Repair damaged finishes so no evidence remains of corrective work.



	124813 - Entrance Floor Mats and Frames
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Roll-up rail mats.
	1. Resilient entrance mats.
	1. Resilient-tile entrance mats.
	2. [Recessed] [Surface-mounted] frames.


	1.1 Section 124816 "Entrance Floor Grilles" for rigid floor grilles and frames.
	1.3 COORDINATION
	A. Coordinate size and location of recesses in concrete to receive floor mats and frames.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for floor mats and frames.

	B. Shop Drawings:
	1. Items penetrating floor mats and frames, including door control devices.
	2. Divisions between mat sections.
	3. Perimeter floor [moldings] and [frames].
	4. Custom Graphics: Scale drawing indicating colors.

	C. Samples: For the following products, in manufacturer's standard sizes:
	1. Floor Mat: Assembled sections of floor mat.
	2. Tread Rail: Sample of each type and color.
	3. Frame Members: Sample of each type and color.


	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For floor mats and frames to include in maintenance manuals.


	PART 1 -  MAINTENANCE MATERIAL SUBMITTALS
	PART 1 -  Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	PART 1 -  Resilient-Tile Entrance Mats: Full-size tile units equal to [2] <Insert number> percent of amount installed, but no fewer than [10] <Insert number> units.
	PART 2 -  PRODUCTS
	2.1 ENTRANCE FLOOR MATS AND FRAMES, GENERAL
	A. Structural Performance: Provide roll-up rail mats and frames capable of withstanding the following loads and stresses within limits and under conditions indicated:
	1. Uniform floor load of [300 lbf/sq. ft.] <Insert value>.
	2. Wheel load of [350 lb] <Insert value> per wheel.

	B. Accessibility Standard: Comply with applicable provisions in [the DOJ's "2010 ADA Standards for Accessible Design"] [and] [ICC A117.1] <Insert regulation>.

	2.2 ROLL-UP RAIL MATS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Amarco Products.
	2. C/S Group.
	3. Reese Enterprises, Inc.
	4. Or Approved Equal.

	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	B. Roll-up, Aluminum-Rail Hinged Mats: Extruded-aluminum tread rails [1-1/2 inches] [2 inches] <Insert dimension> wide by 3/8 inch thick, sitting on continuous vinyl cushions.
	1. Tread Inserts::  [Plain serrated aluminum treads] [Textured-surface, resilient vinyl] [Ribbed-design-surface, resilient vinyl] [Mineral abrasive particles bonded to or embedded in vinyl] [Aluminum-oxide or silicon-carbide grit in epoxy matrix] [1/4...
	2. Colors, Textures, and Patterns of Inserts::  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from full range of industry colors].
	3. Rail Color::  [Mill finish] [Clear] [Light bronze] [Medium bronze] [Dark bronze] [Black] [Match Architect's sample] [As selected by Architect from full range of industry colors and color densities].
	4. Hinges::  [Plastic] [Aluminum].
	5. Mat Size::  [As indicated] <Insert size>.


	1.1 Carpet-Type Tiles: [Nylon] [Polypropylene] [Olefin] [Polyester] carpet bonded to 1/8- to 1/4-inch-thick, flexible vinyl backing to form mats 3/8 or 7/16 inch thick with nonraveling edges.
	1.1 Colors, Textures, and Patterns: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from full range of industry colors].
	1.1 Tile Size: [As indicated] <Insert size>.
	2.3 FRAMES
	A. Recessed Frames: Manufacturer's standard extrusion.
	1. Extruded Aluminum: ASTM B221, Alloy 6061-T6 or Alloy 6063-T5, T6, or T52.
	a. Color::  [Mill finish] [Clear] [Light bronze] [Medium bronze] [Dark bronze] [Black] [Match Architect's sample] [As selected by Architect from full range of industry colors and color densities].

	2. Architectural Bronze: ASTM B455, Alloy UNS No. C38500.


	1.1 Surface-Mounted Frames:
	1.1 Tapered Frames: Tapered [flexible vinyl edge-][aluminum ]frame members, not less than [2 inches] [1-1/2 inches] wide[, attached to mat at all four edges,] with welded mitered corners.
	1.1 Vinyl Color: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from full range of industry colors].
	1.1 Aluminum Color: [Mill finish] [Clear] [Light bronze] [Medium bronze] [Dark bronze] [Black] [Match Architect's sample] [As selected by Architect from full range of industry colors and color densities].
	2.4 CONCRETE FILL AND GROUT MATERIALS
	A. Provide concrete fill and grout equivalent in strength to cast-in-place concrete slabs for recessed mats and frames. Use aggregate no larger than one-third fill thickness.

	2.5 FABRICATION
	A. Floor Mats: Shop fabricate units to greatest extent possible in sizes indicated. Unless otherwise indicated, provide single unit for each mat installation; do not exceed manufacturer's recommended maximum sizes for units that are removed for mainte...
	B. Recessed Frames: As indicated, for permanent recessed installation, complete with corner pins or reinforcement and anchorage devices.
	1. Fabricate edge-frame members in single lengths or, where frame dimensions exceed maximum available lengths, provide minimum number of pieces possible, with hairline joints equally spaced and pieces spliced together by straight connecting pins.

	A. Surface-Mounted Frames: As indicated for permanent surface-mounted installation, complete with corner connectors, splice plates or connecting pins, and postinstalled expansion anchors.
	C. Coat concealed surfaces of aluminum frames that contact cementitious material with manufacturer's standard protective coating.

	2.6 ALUMINUM FINISHES
	A. Clear Anodic Finish: AAMA 611, [AA-M12C22A41, Class I, 0.018 mm] [AA-M12C22A31, Class II, 0.010 mm] or thicker.
	a. Run grain of directional finishes with long dimension of each piece.



	PART 1 -  CDA Mechanical Finish Designation: [M11, specular, as fabricated] [M32, directionally textured, medium satin].
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and floor conditions for compliance with requirements for location, sizes, [minimum recess depth,  ]and other conditions affecting installation of floor mats and frames.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install recessed mat frames and mats to comply with manufacturer's written instructions so that tops of mats will be flush with adjoining finished flooring. Set mats with tops at height recommended by manufacturer for most effective cleaning action...
	1. Install necessary shims, spacers, and anchorages for proper location, and secure attachment of frames.
	2. Install grout and fill around frames and, if required to set mat tops at proper elevations, in recesses under mats. Finish grout and fill smooth and level.
	3. Delay setting mats until construction traffic has ended.


	1.1 Anchor fixed surface-type frame members to floor with devices spaced as recommended by manufacturer.
	3.3 PROTECTION
	A. After completing frame installation and concrete work, provide temporary filler of plywood or fiberboard in recesses and cover frames with plywood protective flooring. Maintain protection until construction traffic has ended and Project is near Sub...



	142400 - Hydraulic Elevators
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Hydraulic Limited Use Limited Application Elevator.


	1.2 RELATED SECTIONS
	A. Section 042200 Concrete Unit Masonry.
	B. Section 055000 Metal Fabrications.
	C. Section 061053 Miscellaneous Rough Carpentry.
	D. Section 096519 Resilient Tile Flooring.

	1.3 REFERENCES
	A. ASME A17.1 / CSA B-44 – Section 5.2 Safety Code for Elevators and Escalators, Limited-Use/Limited Application Elevators.
	B. NFPA 70 – National Electric Code.
	C. ADAAG – Americans with Disabilities Act, Architectural Guidelines.

	1.4 ACTION SUBMITTALS
	A. Product Data: Include capacities, sizes, performances, operations, safety features, finishes, and similar information.
	B. Shop Drawings:
	1. Include plans, elevations, sections, and large-scale details indicating service at each landing; machine room layout; coordination with building structure; relationships with other construction; and locations of equipment.
	2. Indicate maximum dynamic and static loads imposed on building structure at points of support as well as maximum and average power demands.

	C. Samples: For finishes involving color selection.

	1.5 INFORMATIONAL SUBMITTALS
	A. Seismic Qualification Certificates: For elevator equipment, accessories, and components, from manufacturer.
	B. Manufacturer Certificates: Signed by elevator manufacturer, certifying that hoistway, pit, and machine room layout and dimensions, as shown on Drawings, and electrical service including standby-power, as shown and specified, are adequate for elevat...

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For elevators to include in emergency, operation, and maintenance manuals.
	B. Inspection and Acceptance Certificates and Operating Permits: As required by authorities having jurisdiction for normal, unrestricted elevator use.
	C. Continuing Maintenance Proposal: Submit a continuing maintenance proposal from Installer to Owner, in the form of a standard two-year period maintenance agreement, starting on date initial maintenance service is concluded. State services, obligatio...

	1.7 WARRANTY
	A. Manufacturer's Special Warranty: Manufacturer agrees to repair, restore, or replace elevator work that fails in materials or workmanship within specified warranty period.
	1. Warranty Period: Two (2) years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 ELEVATOR MANUFACTURERS
	A. Basis-of-Design Product: “Elvoron LU/LA Elevator” as manufactured by Garaventa Lift or approved equal.

	2.2 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with ASME A17.1/CSA B44.
	B. Accessibility Requirements: Comply with Section 407 in the United States Access Board's ADA-ABA Accessibility Guidelines and with ICC A117.1.
	C. Seismic Performance: Elevator system shall withstand the effects of earthquake motions in compliance with ASME A17.1/CSA B44.

	2.3 ELEVATOR
	A. Elevator System, General: Manufacturer's standard elevator systems. Unless otherwise indicated, manufacturers' standard components shall be used, as included in standard elevator systems and as required for complete system.
	B. Elevator Description:
	1. Rated Load: 1,400 lb.
	2. Travel:
	a. 128 inches

	3. Stops:
	a. 3 stops.

	4. Car Size:  Maximum 18 sq. ft..
	a. Style 2:  48 inches by 54 inches with sliding doors at each end.

	5. Rated Speed: 30 fpm.
	6. Pit Depth:  Minimum 14 inches required.
	7. Travel Range:  25-feet.
	8. Overhead Clearance:  135-inches.
	9. Drive System:  1:2 Cable Hydraulic.
	a. Heavy-duty car sling with roller guide shoes running on 8-lb. per foot steel T-rails.
	b. Submersible pump and motor.
	c. Factory pre-set and tested 2-speed valve.

	10. Controls:  Fully automatic push button operation.
	a. Manufacturer’s PLC controller.
	b. Integrated self-diagnostics.
	c. Digital floor indicator in car.
	d. Automatic car lighting upon entry.
	e. Illuminated push buttons.
	f. Arrival gong.

	11. Power Supply:
	a. Elevator:  208-VAC 3-phase with optional 208-VAC 1-phae.
	b. Ligting:  110-VAC 1-phase, 15-Amps.

	12. Car and Hoistway Doors:  36” x 80” Two-speed horizontal sliding hoistway and car doors.
	13. Safety Features:
	a. Emergency battery lowering system.
	b. Emergency manual lowering valve.
	c. Safety brake system automatic bi-directional floor leveling.
	d. Stop keyswitch and alarm button in car.
	e. Car operator with integral gate switch.
	f. Final limit switch.
	g. Overspeed valve.
	h. Pit prop.Low oil protection timer circuit.

	14. Standard features:
	a. Braille markings.
	b. Car direction lantern with audio-visual signals.
	c. Full-height photo-electric door sensors.

	15. Code Compliance:
	ME A17.1/CSA B-44, Section B-44, LU/LA Elevators, ADA compliant.

	16. Option:  Provide phone monitoring.
	17. Car Enclosures:
	a. Inside Width: Not less than 51-inchesfrom side wall to side wall.
	a. Inside Depth: Not less than 51-inches back wall to front wall (return panels).
	a. Inside Height: Not less than 90-inchesto underside of ceiling.
	b. Front Walls:  Manufacturer’s Laminate Panel Sections; color as selected by Architect.
	c. Wall Trim:  Manufacturer’s standard; color as selected by Architect.
	d. Entrance Door and Car Door:  Two-speed horizontal skidding landing entrances and car doors.  Car doors finish to match car wall trim.  Landing entrance doors are primed.
	e. Ceiling:  Manufacturer’s standard ceiling.
	f. Lighting:  Four (4) recessed fixtures that utilize low-voltage LED lamps.  Lamps illuminate automatically when doors open.
	g. Handrail:  One (1) brushed stainless steel handrail on the control wall.
	h. Floor prepared to receive resilient flooring (specified in Section 096500 "Resilient Flooring").

	18. Hall Fixtures: Satin stainless steel, ASTM A480/A480M, No. 4 finish.
	19. Additional Requirements:
	a. Provide inspection certificate in each car, mounted under acrylic cover with frame made from satin stainless steel, ASTM A480/A480M, No. 4 finish.
	b. Provide hooks for protective pads in cars and two complete set(s) of full-height protective pads.



	2.4 SYSTEMS AND COMPONENTS
	A. Pump Units: Positive-displacement type with a maximum of 10 percent variation between no load and full load and with minimum pulsations.
	1. Pump shall be [submersible type with submersible squirrel-cage induction motor, and shall be suspended inside oil tank from vibration isolation mounts] [or] [shall be tank-top-mounted type with fan-cooled, squirrel-cage induction motor, and shall b...
	2. Motor shall have [wye-delta] [or] [solid-state] starting.
	3. Motor shall have variable-voltage, variable-frequency control.

	B. Hydraulic Silencers: System shall have hydraulic silencer containing pulsation-absorbing material in blowout-proof housing at pump unit.
	C. Piping: Size, type, and weight of piping as recommended by elevator manufacturer, with flexible connectors to minimize sound and vibration transmissions from power unit.
	1. Cylinder units shall be connected with dielectric couplings.
	2. Casing for Underground Piping: Schedule 40 PVC pipe complying with ASTM D1785, joined with PVC fittings complying with ASTM D2466 and solvent cement complying with ASTM D2564.

	D. Hydraulic Fluid: Elevator manufacturer's standard [fire-resistant  ]fluid with additives as needed to prevent oxidation of fluid, corrosion of cylinder and other components, and other adverse effects.
	E. Hydraulic Fluid: Nontoxic, biodegradable[, fire-resistant] fluid, made from vegetable oil with antioxidant, anticorrosive, antifoaming, and metal-passivating additives, that is approved by elevator manufacturer for use with elevator equipment.
	F. Protective Cylinder Casing: PVC or HDPE pipe casing complying with ASME A17.1/CSA B44, of sufficient size to provide not less than 1-inch clearance from cylinder and extending above pit floor. Casing shall have means of monitoring effectiveness to ...
	G. Guides: [Roller guides] [Polymer-coated, nonlubricated sliding guides] [or ] [sliding guides with guide-rail lubricators]. Provide guides at top and bottom of car frame.

	2.5 OPERATION SYSTEMS
	A. Provide manufacturer's standard microprocessor operation system as required to provide type of operation indicated.
	B. Auxiliary Operations:
	1. Single-Car Standby-Power Operation: On activation of standby power, car is returned to a designated floor and parked with doors open. Car can be manually put in service on standby power, either for return operation or for regular operation, by swit...
	2. Single-Car Battery-Powered Lowering: When power fails, car is lowered to the lowest floor, opens its doors, and shuts down. System includes rechargeable battery and automatic recharging system.
	3. Group Standby-Power Operation: On activation of standby power, cars are returned to lowest floor and parked with doors open. If a car cannot be returned, it is removed from the system. One car is selected for service on standby power by a switch lo...
	4. Group Battery-Powered Lowering: When power fails, cars are lowered to the lowest floor, open their doors, and shut down. System includes rechargeable battery and automatic recharging system.
	5. Off-Peak Operation: During periods of low traffic, half of the elevators in a group shall be taken out of service and switched to low-power mode.
	6. Independent Service: Keyswitch in car-control station removes car from group operation and allows it to respond only to car calls.
	7. Automatic Operation of Lights and Fan: When elevator is stopped and unoccupied with doors closed, lighting, ventilation fan, and cab displays are de-energized after 5 minutes and are re-energized before car doors open.

	C. Security Features: Security features shall not affect emergency firefighters' service.
	1. Keyswitch Operation: Push buttons are activated and deactivated by security keyswitches at car-control stations.


	2.6 DOOR-REOPENING DEVICES
	A. Infrared Array: Provide door-reopening device with uniform array of 36 or more microprocessor-controlled, infrared light beams projecting across car entrance. Interruption of one or more light beams shall cause doors to stop and reopen.
	B. Nudging Feature: After car doors are prevented from closing for predetermined adjustable time, through activating door-reopening device, a loud buzzer shall sound and doors shall begin to close at reduced kinetic energy.

	2.7 CAR ENCLOSURES
	A. Provide [enameled- or powder-coated-steel car enclosures to receive removable] [steel-framed car enclosures with nonremovable] wall panels, with [removable ]car roof, access doors, power door operators, and ventilation.
	1. Provide standard railings complying with ASME A17.1/CSA B44 on car tops where required by ASME A17.1/CSA B44.

	B. Materials and Finishes: Manufacturer's standards, but not less than the following:
	1. Enameled- or Powder-Coated-Steel Wall Panels: Flush, formed-metal construction; fabricated from cold-rolled steel sheet. Provide with factory-applied enamel or powder-coat finish; colors as selected by Architect from manufacturer's full range.
	2. Plastic-Laminate Wall Panels: Plastic laminate adhesively applied to [1/2-inch fire-retardant-treated particleboard] [manufacturer's standard honeycomb core] [manufacturer's standard formed metal panels] with[ plastic-laminate panel backing and] ma...
	3. Enameled- or Powder-Coated-Steel Doors: Flush, hollow-metal construction; fabricated from cold-rolled steel sheet. Provide with factory-applied enamel or powder-coat finish; colors as selected by Architect from manufacturer's full range.
	4. Stainless Steel Doors: Flush, hollow-metal construction; fabricated [from stainless steel sheet] [or ] [by laminating stainless steel sheet to exposed faces and edges of enameled- or powder-coated-steel doors using adhesive that fully bonds metal t...
	1. Plastic-Laminate Doors: Flush, hollow-metal construction; fabricated by laminating plastic laminate to exposed faces of enameled- or powder-coated-steel doors and covering edges with protective edge trim[ matching return panels]. Plastic-laminate c...
	5. Sight Guards: Provide sight guards on car doors.
	6. Sills: Extruded or machined metal, with grooved surface, 1/4 inch thick.
	7. Luminous Ceiling: Fluorescent light fixtures and ceiling panels of translucent acrylic or other permanent rigid plastic.
	8. Light Fixture Efficiency: Not less than 35 lumens/W.
	9. Ventilation Fan Efficiency: Not less than 3.0 cfm/W.


	2.8 HOISTWAY ENTRANCES
	A. Hoistway Entrance Assemblies: Manufacturer's standard horizontal-sliding, door-and-frame hoistway entrances complete with track systems, hardware, sills, and accessories. Frame size and profile shall accommodate hoistway wall construction.
	1. Where gypsum board wall construction is indicated, frames shall be self-supporting with reinforced head sections.

	B. Fire-Rated Hoistway Entrance Assemblies: Door-and-frame assemblies shall comply with NFPA 80 and be listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction based on testing at as close-to-neutral pressure...
	1. Fire-Protection Rating: 1 hour with 30-minute temperature rise of 450 deg F.

	C. Materials and Fabrication: Manufacturer's standards, but not less than the following:
	1. Enameled- or Powder-Coated-Steel Frames: Formed from cold- or hot-rolled steel sheet. Provide with factory-applied enamel or powder-coat finish; colors as selected by Architect from manufacturer's full range.
	2. Stainless Steel Frames: Formed from stainless steel sheet.
	3. Star of Life Symbol: Identify emergency elevators with star of life symbol, not less than 3 inches high, on both jambs of hoistway door frames.
	4. Enameled- or Powder-Coated-Steel Doors[ and Transoms]: Flush, hollow-metal construction; fabricated from cold-rolled steel sheet. Provide with factory-applied enamel or powder-coat finish; colors as selected by Architect from manufacturer's full ra...
	1. Stainless Steel Doors[ and Transoms]: Flush, hollow-metal construction; fabricated [from stainless steel sheet] [or] [by laminating stainless steel sheet to exposed faces and edges of enameled- or powder-coated-steel doors using adhesive that fully...
	1. Plastic-Laminate Doors[ and Transoms]: Flush, hollow-metal construction; fabricated by laminating plastic laminate to exposed faces of enameled- or powder-coated-steel doors and covering edges with protective edge trim[ matching door frames]. Plast...
	5. Sight Guards: Provide sight guards on doors matching door edges.
	6. Sills: Extruded or machined metal, with grooved surface, 1/4 inch thick.
	7. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C1107/C1107M.


	2.9 SIGNAL EQUIPMENT
	A. Provide hall-call and car-call buttons that light when activated and remain lit until call has been fulfilled. Provide[ vandal-resistant] buttons and lighted elements illuminated with LEDs.
	B. Car-Control Stations: Provide manufacturer's standard [recessed] [or] [semirecessed] car-control stations. Mount in return panel adjacent to car door unless otherwise indicated.
	1. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	C. Emergency Communication System: Two-way voice communication system, with visible signal, which dials preprogrammed number of monitoring station and does not require handset use. System is contained in flush-mounted cabinet, with identification, ins...
	A. Firefighters' Two-Way Telephone Communication Service: Provide [flush-mounted cabinet] [telephone jack] in each car and required conductors in traveling cable for firefighters' two-way telephone communication service specified in [Section 284621.11...
	D. Car Position Indicator: Provide illuminated,  ]digital-type car position indicator, located above car door or above car-control station. Also, provide audible signal to indicate to passengers that car is either stopping at or passing each of the fl...
	E. Hall Push-Button Stations: Provide hall push-button station at each landing as indicated.
	F. Hall Lanterns: Units with illuminated arrows; however, provide single arrow at terminal landings. Provide[ one of] the following:
	1. Manufacturer's standard wall-mounted units, for mounting above entrance frames.
	2. Units mounted in both jambs of entrance frame[ for each elevator].

	G. Hall Annunciator: With each hall lantern, provide audible signals indicating car arrival and direction of travel. Signals sound once for up and twice for down.
	H. Standby-Power Elevator Selector Switches: Provide switches, as required by ASME A17.1/CSA B44, where indicated. Adjacent to switches, provide illuminated signal that indicates when normal power supply has failed. For each elevator, provide illumina...
	I. Fire-Command-Center Annunciator Panel: Provide panel containing illuminated position indicators for each elevator, clearly labeled with elevator designation; include illuminated signal that indicates when elevator is operational and when it is at t...
	J. Emergency Pictorial Signs: Fabricate from materials matching hall push-button stations, with text and graphics as required by authorities having jurisdiction, indicating that in case of fire, elevators are out of service and exits should be used in...

	2.10 FINISH MATERIALS
	A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, commercial steel, Type B, exposed, matte finish.
	B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, commercial steel, Type B, pickled.
	C. Stainless Steel Sheet: ASTM A240/A240M, Type 304.
	D. Stainless Steel Bars: ASTM A276, Type 304.
	E. Stainless Steel Tubing: ASTM A554, Grade MT 304.
	F. Aluminum Extrusions: ASTM B221, Alloy 6063.
	G. Plastic Laminate: High-pressure type complying with NEMA LD 3, Type HGS or Type HGL.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Excavation for Cylinder: Drill well hole in [ each] elevator pit to accommodate installation of cylinder; comply with applicable requirements in Section 312000 "Earth Moving."
	B. Providee[ waterproof] well casing[ as necessary] to retain well-hole walls.
	C. Install cylinder in protective casing within well hole. Before installing protective casing, remove water and debris from well hole[ and provide permanent waterproof seal at bottom of well casing].
	1. Align cylinder and fill space around protective casing with fine sand.

	D. Install cylinder plumb and accurately centered for elevator car position and travel. Anchor securely in place, supported at pit floor. Seal between [well] [protective] casing and pit floor with 4 inches of nonshrink, nonmetallic grout.
	E. Install cylinder plumb and accurately centered for elevator car position and travel. Anchor securely in place, supported at pit floor and braced at intervals as needed to maintain alignment. Anchor cylinder guides at spacing needed to maintain alig...
	F. Sound Isolation: Mount rotating and vibrating equipment on vibration-isolating mounts to minimize vibration transmission to structure and structure-borne noise due to elevator system.
	G. Lubricate operating parts of systems as recommended by manufacturers.
	H. Leveling Tolerance: 1/4 inch, up or down, regardless of load and travel direction.
	I. Set sills flush with finished floor surface at landing. Fill space under sill solidly with nonshrink, nonmetallic grout.
	J. Locate hall signal equipment for elevators as follows unless otherwise indicated:
	1. For groups of elevators, locate hall push-button stations between two elevators at center of group or at location most convenient for approaching passengers.
	2. Place hall lanterns either above or beside each hoistway entrance.
	3. Mount hall lanterns at a minimum of 72 inches above finished floor.


	3.2 FIELD QUALITY CONTROL
	A. Acceptance Testing: On completion of elevator installation and before permitting elevator use (either temporary or permanent), perform acceptance tests as required and recommended by ASME A17.1/CSA B44 and by governing regulations and agencies.

	3.3 PROTECTION
	A. Temporary Use: [Limit temporary use for construction purposes to one elevator. ]Comply with the following requirements for[ each]  elevator used for construction purposes:
	1. Provide car with temporary enclosure, either within finished car or in place of finished car, to protect finishes from damage.
	2. Provide other protective coverings, barriers, devices, signs, and procedures as needed to protect elevator and elevator equipment.
	3. Engage elevator Installer to provide full maintenance service.
	4. Engage elevator Installer to restore damaged work, if any, so no evidence remains of correction. Return items that cannot be refinished in the field to the shop, make required repairs and refinish entire unit, or provide new units as required.


	3.4 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to operate, adjust, and maintain elevator.

	3.5 MAINTENANCE
	A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 24 months' full maintenance by skilled employees of elevator Installer. Include monthly preventive maintenance, repair or replacement of worn or def...
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