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   Document A101TM – 2017
Standard Form of Agreement Between Owner and Contractor where the basis 
of payment is a Stipulated Sum
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ADDITIONS AND DELETIONS: 
The author of this document has 
added information needed for its 
completion. The author may also 
have revised the text of the original 
AIA standard form. An Additions and 
Deletions Report that notes added 
information as well as revisions to 
the standard form text is available 
from the author and should be 
reviewed. A vertical line in the left 
margin of this document indicates 
where the author has added 
necessary information and where 
the author has added to or deleted 
from the original AIA text.

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

The parties should complete 
A101™–2017, Exhibit A, Insurance 
and Bonds, contemporaneously with 
this Agreement. AIA Document 
A201™–2017, General Conditions 
of the Contract for Construction, is 
adopted in this document by 
reference. Do not use with other 
general conditions unless this 
document is modified.

AGREEMENT made as of the    day of    in the year   
(In words, indicate day, month and year.)

BETWEEN the Owner:
(Name, legal status, address, telephone and facsimile numbers, and website)

State of Rhode IslandOne Capitol Hill, Second Floor
Providence, Rhode Island 02908-5855
401.578.8100 (telephone); 401.574.8387 (facsimile)
www.puchasing.ri.gov

acting by and through,
 
The University of Rhode Island Purchasing Department
10 Tootell Road
Kingston, Rhode Island 02881
401.874.2171 (telephone); 401.874.2306 (facsmilie)
http://web.uri.edu/purchasing/
and
The University of Rhode Island Board of Trustees
35 Campus Ave, Green Hall
Kingston, Rhode Island 02881
 
on behalf of the User Agency:
(Name, legal status, address, telephone and facsimile numbers, and website)
 
The University of Rhode Island 
Office of Capital Projects 
60 Tootell Road – Sherman Building 
Kingston, Rhode Island 02881 
401.874.2725 (telephone) 
 
and the Contractor:
(Name, legal status, address, telephone and facsimile numbers, and website)

   
  
  
  

for the following Project:
(Name, location and detailed description)

  
  
  

The Design Agent:
(Name, legal status, address, telephone and facsimile numbers, and website)

http://web.uri.edu/purchasing/
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The Owner and Contractor agree as follows.
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(Paragraph Deleted)

The Owner and Contractor agree as follows. 
TABLE OF ARTICLES

1    THE CONTRACT DOCUMENTS

2    THE WORK OF THIS CONTRACT

3    DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION

4    CONTRACT SUM

5    PAYMENTS

6    DISPUTE RESOLUTION

7    TERMINATION OR SUSPENSION

8    MISCELLANEOUS PROVISIONS

9    ENUMERATION OF CONTRACT DOCUMENTS

EXHIBIT A    INSURANCE AND BONDS

ARTICLE 1   THE CONTRACT DOCUMENTS
The Contract Documents consist of this Agreement, Conditions of the Contract (General Conditions, Supplementary 
Conditions (if any), and other Conditions), Drawings, Specifications, Addenda issued prior to execution of this 
Agreement, other documents listed in this Agreement, and Modifications issued after execution of this Agreement, 
all of which form the Contract, and are as fully a part of the Contract as if attached to this Agreement or repeated 
herein. The Contract represents the entire and integrated agreement between the parties hereto and supersedes prior 
negotiations, representations, or agreements, either written or oral. An enumeration of the Contract Documents, 
other than a Modification, appears in Article 9.

ARTICLE 2   THE WORK OF THIS CONTRACT
The Contractor shall fully execute the Work described in the Contract Documents, except as specifically indicated in 
the Contract Documents to be the responsibility of others.  No part of the Work shall be performed by 
Subcontractors without the Owner’s prior written consent.

ARTICLE 3   DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION
§ 3.1 The date of commencement of the Work shall 
be the later of: (i) the issuance of the Purchase Order by the Owner; and (ii) the
(Paragraph Deleted)

date set forth in a notice to proceed issued by the User Agency.

(Paragraphs Deleted)

§ 3.2 The Contract Time shall be measured from the date of commencement of the Work.

§ 3.3 Substantial Completion
§ 3.3.1 Subject to adjustments of the Contract Time as provided in the Contract Documents, the Contractor shall 
achieve Substantial Completion of the entire Work:
(Check one of the following boxes and complete the necessary information.)

[    ]    Not later than    (    ) calendar days from the date of commencement of the Work.
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[    ]    By the following date:   

§ 3.3.2 Subject to adjustments of the Contract Time as provided in the Contract Documents, if portions of the Work 
are to be completed prior to Substantial Completion of the entire Work, the Contractor shall achieve Substantial 
Completion of such portions by the following dates:

Portion of Work Substantial Completion Date
   

§ 3.3.3 If the Contractor fails to achieve Substantial Completion as provided in this Section 3.3, liquidated damages, 
if any, shall be assessed as set forth in Section 4.5.

ARTICLE 4   CONTRACT SUM
§ 4.1 The Owner shall pay the Contractor the Contract Sum in current funds for the Contractor’s performance of the 
Contract. Subject to additions and deductions as provided in the Contract Documents, the Contract Sum shall be: 
$____________.

§ 4.2 Alternates
§ 4.2.1 Alternates, if any, included in the Contract Sum:

Item Price
   

§ 4.2.2 Subject to the conditions noted below, the following alternates may be accepted by the Owner following 
execution of this Agreement. Upon acceptance, the Owner shall issue a Modification to this Agreement.
(Insert below each alternate and the conditions that must be met for the Owner to accept the alternate.)

Item Price Conditions for Acceptance
    

§ 4.3 Allowances, if any, are specified in the Bid Proposal Form and are included in the Contract Sum.

(Paragraph Deleted)

(Table Deleted)

 
§ 4.4 Unit prices, if 
any, are specified in the Bid Proposal Form and include all costs, including without limitation, labor, materials, 
services, regulatory compliance, overhead, and profit necessary for the completion of the Work. Unit prices shall be 
used for both additions to, and deletions from the Work.

(Table Deleted)

 
§ 4.5 Liquidated damages, if any:
(Insert terms and conditions for liquidated damages, if any.)

.1  In the event that there is one date for Substantial Completion of the Work, the Contractor shall pay the Owner the 
sum stipulated in this Section 4.5.1 as liquidated damages, and not as a penalty, for each calendar day of delay until 
the Work is substantially complete: $________________.
 
.2  In the event that the Project is scheduled to be completed in phases, and there is more than one date for 
Substantial Completion of the Work, the Contractor shall pay the Owner an aggregate amount equal to the sums 
stipulated in this Section 4.5.2 as liquidated damages, and not as a penalty, for each calendar day of delay until the 
Work for each phase is substantially complete:
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        Phase            Liquidated Damages Sum
 
 
 
.3  The Owner and the Contractor have reasonably determined the sums set forth in this Section 4.5 to be a fair 
estimate of the Owner’ actual damages which are difficult to ascertain in the event of delay.

§ 4.6 Other:
(Paragraph Deleted)

The Owner shall not be liable to the Contractor or any Subcontractor for claims or damages of any nature caused by 
or arising out of any delays.  The sole remedy against the Owner for delays shall be the allowance of additional time 
for completion of the Work.

ARTICLE 5   PAYMENTS
§ 5.1 Progress Payments
§ 5.1.1 Based upon Applications for Payment submitted to the Design Agent by the Contractor and Certificates for 
Payment issued by the Design Agent and approved by the Owner in writing, the Owner shall make progress 
payments on account of the Contract Sum to the Contractor as provided below and elsewhere in the Contract 
Documents.

§ 5.1.2 The period covered by each Application for Payment shall be one calendar month ending on the last day of 
the month.

§ 5.1.3 The Owner shall make payment of the certified amount, less retainage, to the Contractor not later than the 30
th working day following written approval by the Owner.

(Paragraph Deleted)

§ 5.1.4 Each Application for Payment shall be based on the most recent schedule of values submitted by the 
Contractor and approved by the Design Agent and the Owner in accordance with the Contract Documents. The 
schedule of values shall allocate the entire Contract Sum among the various portions of the Work. The schedule of 
values shall be prepared in such form, and supported by such data to substantiate its accuracy, as the Design Agent 
and the Owner may require. This schedule of values shall be used as a basis for reviewing the Contractor’s 
Applications for Payment.

§ 5.1.5 Applications for Payment shall show the percentage of completion of each portion of the Work as of the end 
of the period covered by the Application for Payment.

§ 5.1.6 In accordance with AIA Document A201™–2007, General Conditions of the Contract for Construction as 
modified by the Owner, and subject to other provisions of the Contract Documents, the amount of each progress 
payment shall be computed as follows:

§ 5.1.6.1 The amount of each progress payment shall first include:
.1    That portion of the Contract Sum properly allocable to completed Work;
.2    That portion of the Contract Sum properly allocable to materials and equipment delivered and suitably 

stored at the site for subsequent incorporation in the completed construction, or, if approved in 
advance by the Owner, suitably stored off the site at a location agreed upon in writing; and

.3    That portion of Construction Change Directives that the Design Agent determines, in the Design 
Agent’s professional judgment, to be reasonably justified.

§ 5.1.6.2 The amount of each progress payment shall then be reduced by:
.1    The aggregate of any amounts previously paid by the Owner;
.2    The amount, if any, for Work that remains uncorrected and for which the Design Agent has previously 

withheld a Certificate for Payment as provided in Article 9 of AIA Document 
A201–2007 as modified by the Owner;
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.3    For Work performed or defects discovered since the last payment application, any amount for which 
the Design Agent may withhold payment, or nullify a Certificate of Payment in whole or in part, as 
provided in Article 9 of AIA Document A201–2007 as modified by the Owner; and

.4    Retainage withheld pursuant to Section 5.1.7.

§ 5.1.7 Retainage
§ 5.1.7.1 For each progress payment made prior to Substantial Completion of the Work, the Owner may withhold the 
following amount, as retainage, from the payment otherwise due: five (5%) percent.

(Paragraph Deleted)

§ 5.1.7.1.1 Deleted.

(Paragraph Deleted)

§ 5.1.7.2 Deleted.

(Paragraph Deleted)

§ 5.1.7.3 Except as set forth in this Section 5.1.7.3, upon Substantial Completion of the Work, the Contractor may 
submit an Application for Payment that includes the retainage withheld from prior Applications for Payment 
pursuant to this Section 5.1.7. The Application for Payment submitted at Substantial Completion shall not include 
retainage as follows:
(Paragraph Deleted)

The amount of five (5%) percent shall be retained by the Owner through the date of Substantial Completion of the 
Work and then after the date of Substantial Completion of the Work in accordance with R.I. Gen. Laws § 37-12-
10.1.

§ 5.1.8 If final completion of the Work is materially delayed through no fault of the Contractor, the Owner shall pay 
the Contractor any additional amounts in accordance with Article 9 of AIA Document A201–2007 as modified by 
the Owner.

§ 5.1.9 Except with the Owner’s prior written approval, the Contractor shall not make advance payments to suppliers 
for materials or equipment which have not been delivered and stored at the site.

§ 5.1.10 Within 10 working days of receipt of any progress payment from the Owner, the Contractor must pay 
its Subcontractors the full amount included for each such Subcontractor within the Contractor’s Application 
for Payment in accordance with the provisions of AIA A201 – 2007, General Conditions of the Contract for 
Construction as modified by the
Owner.
 
§ 5.2 Final Payment
§ 5.2.1 Final payment, constituting the entire unpaid balance of the Contract Sum, less the amount withheld pursuant 
to § 5.1.7.3, shall be made by the Owner to the Contractor when:

.1    the Contractor has fully performed the Contract except for the Contractor’s responsibility to correct 
Work as provided in Article 12 of AIA Document A201–2007 as modified by the Owner, and to 
satisfy other requirements, if any, which extend beyond final payment; and

.2    a final Certificate for Payment has been issued by the Design Agent and approved in writing by the 
Owner;

.3    the Contractor has submitted its final release and final releases from all of its Subcontractors and 
suppliers in a form acceptable to the Owner; and

4     the Contractor has submitted to the Owner all close-out documents, including without limitation, all as-
built plans, warranties, manuals, and other materials set forth in the Contract Documents.

§ 5.2.2 The Owner’s final payment to the Contractor shall be made no later than 30 working days after the issuance 
of the Design Agent’s final Certificate for Payment and written approval by the Owner.
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§ 5.3 Interest
Payments due and unpaid under the Contract shall bear interest from the date payment is due in accordance with the 
provisions of “Prompt Payment by Department of Administration,” R.I. Gen. Laws §§ 42-11.1-1 et seq.
 
§ 5.4 Owner’s Rights
§ 5.4.1 The Owner shall have the right to deduct from any payments due to the Contractor the amount of any unpaid 
obligations owed to the State of Rhode Island by the Contractor, including without limitation, any and all unpaid 
taxes, the amount of any claim against the Contractor arising out of this Agreement, or any amount on account of 
any other reason permitted by applicable law.
 
§ 5.5  Pursuant to R.I. Gen. Laws § 44-1-6, the Owner shall withhold payment from the Contractor if the Contractor 
does not maintain a regular place of business in Rhode Island  in the amount of three (3%) percent of the Contract 
Sum until 30 calendar days after Final Completion and compliance by the Contractor  with the requirements of such 
section. The three (3%) percent withheld pursuant to R.I. Gen. Laws § 44-1-6 is not considered retainage which is 
held pursuant to § 5.1.7.

(Paragraph Deleted)

ARTICLE 6   DISPUTE RESOLUTION
§ 6.1 Initial Decision Maker 
Claims shall be referred to the Initial Decision Maker for initial decision. The University of Rhode Island Vice 
President for Administration and Finance pursuant to the provisions of the “Delegation of Limited Procurement 
Authority,” dated January 19, 2018 and the provisions of the “State Purchases Act,”  R.I. Gen. Laws § 37-2-1 et 
seq., will serve as the Initial Decision
Maker in accordance with the provisions of the State Purchases Act, State of Rhode Island Procurement 
Regulations, and this Section 6.1. An initial decision shall be required as a condition precedent to binding dispute 
resolution pursuant to Section 6.3 of any Claim arising prior to the date final payment is due.

§ 6.2 Mediation
For any Claim not resolved by the Initial Decision Maker procedures set forth in Section 6.1, and prior to the 
implementation of the binding dispute resolution procedures set forth in Section 6.3, the Contractor shall
have the
option to pursue mediation, exercisable by written notice to the Owner within 30 calendar days of an Initial 
Decision.  In the event of the exercise of
such option by the Contractor, the Owner and the Contractor shall attempt to select a mediator, and in the event that 
the Owner and the Contractor cannot agree on a mediator, either party may apply in writing to the Presiding Justice 
of the Providence County Superior Court, with a copy to the other, with a request for the court to appoint a mediator, 
and the costs of the mediator shall be borne equally by both parties.

(Paragraph Deleted)

§ 6.3 Binding Dispute Resolution
For any Claim not resolved by the Initial Decision Maker procedures set forth in Section 6.1, or mediation at the 
option of the Contractor pursuant to Section 6.2, the method of binding dispute resolution shall be determined in 
accordance with the provisions of the “Public Works Arbitration Act,” R.I. Gen. Laws §§ 37-16-1 et seq.

ARTICLE 7   TERMINATION OR SUSPENSION
§ 7.1 The Contract may be terminated by the Owner or the Contractor as provided in Article 14 of AIA Document 
A201–2007, as modified by the Owner.  The Contract may also be terminated by the Owner: (i) in the event of the 
unavailability of appropriated funds; (ii) in the absence of a determination of continued need; or (iii) as
otherwise provided in the State of Rhode Island Procurement Regulations General Conditions of Purchase or other 
applicable law.

§ 7.1.1 Deleted.



Init.

/

AIA Document A101™ – 2017. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997, 2007 and 2017 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. This document was produced by AIA software at 14:34:44 ET on 03/16/2020 under Order No. 
7842301080 which expires on 08/27/2020, and is not for resale.
User Notes: (3B9ADA38)

8

§ 7.2 The Work may be suspended by the Owner as provided in: (i) the State of Rhode Island General Conditions of 
Purchase Regulation or other applicable law; or (ii) Article 14 of AIA Document A201–2007 as modified by the 
Owner.

ARTICLE 8   MISCELLANEOUS PROVISIONS
§ 8.1 Where reference is made in this Agreement to a provision of AIA Document A201–2007 or another Contract 
Document, the reference refers to: (i) the AIA Document A201 – 2007 or other Contract Document as modified by 
the Owner; and (ii) that provision in the AIA Document A201 – 2007 as modified by the Owner or other Contract 
Document as amended or supplemented by other provisions of the Contract Documents.

§ 8.2 Representatives for the Owner
§ 8.2.1 The Owner’s representative:
(Name, title, address, email address, and other information for the preferred methods of contact)

The University of Rhode Island, Purchasing Department
10 Tootell Road
Kingston, Rhode Island 02881
Paul M. DePace, PE
401.874.2725 (telephone)
 
§ 8.2.2 The User Agency’s representative:
(Name, title, address, email address, and other information for the preferred methods of contact)
 
The University of Rhode Island 
Office of Capital Projects 
60 Tootell Road – Sherman Building 
Kingston, Rhode Island 02881  
Paul M. DePace, PE  
401.874.2725 (telephone) 
 
§ 8.2.3 The Design Agent’s representative:
(Name, title, address, email address, and other information for the preferred methods of contact)
 
  
  
  
  
  
  

§ 8.3 The Contractor’s representative:
(Name, title, address, email address, and other information for the preferred methods of contact)

  
  
  
  
  
  

§ 8.4 Neither the Owner’s nor the Contractor’s representative nor the Design Agent’s representative shall be changed 
without 10 working days’ prior notice to the other party.

§ 8.5 Insurance and Bonds
§ 8.5.1 The Owner and the Contractor shall purchase and maintain insurance as set forth in the Solicitation and 
elsewhere in the Contract Documents.
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§ 8.5.2 The Contractor shall provide bonds as set forth in the Solicitation and elsewhere in the Contract Documents.

§ 8.6 Deleted.
 
§ 8.7 Other provisions:
§ 8.7.1 The Contractor represents and warrants to the Owner, in addition to any other representations and 
warranties of the Contractor elsewhere in the Contract Documents:
 
    .1 The Contractor and its Subcontractors are each financially solvent, able to pay their debts as they mature, and 
possess sufficient working capital to perform their obligations under the Contract Documents.
 .2 The Contractor and its Subcontractors are each able to furnish the tools, materials, equipment, and labor required 
to complete the Project as required under the Contract Documents.
.3 The Contractor and each Subcontractor are authorized to do business in the State of Rhode Island and are 
properly licensed by all necessary governmental authorities having jurisdiction over them and over the Work and 
the Project.
    .4 The execution of this Agreement and its performance is within its duly authorized powers.
.5  The Contractor has visited the site of the Project, familiarized itself with the local and special conditions under 
which the Work is to be performed, and correlated its observations with the requirements of the Contract 
Documents.
 .6 The Contractor possesses the requisite level of experience and expertise in the business administration, 
construction, and superintendence of projects of the size, complexity, and nature of the Project, and it will perform 
the Work with the care, skill, and diligence of a contractor possessing such experience and expertise.

§ 8.7.2 The representations and warranties of the Contractor in this Section 8.7 and elsewhere in the Contract 
Documents will survive the execution and delivery of this Agreement, any termination of this Agreement, and the 
final completion of the Work.

§ 8.7.3  Any Change Orders or other Modifications must be approved in writing by the Owner.

§ 8.7.4 The Owner is the State of Rhode Island, acting by and through its Department of Administration, Division of 
Purchases, and therefore, pursuant to the provisions of R.I. Gen. Laws § 34-28-31, mechanics liens may not be 
placed against the Project.

ARTICLE 9   ENUMERATION OF CONTRACT DOCUMENTS
§ 9.1 This Agreement is comprised of the following documents:

.1    AIA Document A101™–2017, Standard Form of Agreement Between Owner and Contractor, as 
modified by the Owner

.2    Deleted.

.3    AIA Document A201™–2007, General Conditions of the Contract for 
Construction, as

modified by the    
         Owner.
.4    Deleted.
.5    Drawings

(Table Deleted)

 
The Drawings are included in the Solicitation and are available on the Division of Purchases website at
www.purchasing.ri.gov.
 
.6    Specifications

(Table Deleted)
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The Specifications are included in the Solicitation and are available on the Division of Purchases website at 
www.purchasing.ri.gov.

.7    Addenda, if 
(Table Deleted)

 
any, issued pursuant to the Solicitation form a part of the Solicitation and are available on the 
Division of Purchases website at www.purchasing.ri.gov.

.8    
Supplementary and other Conditions of the Contract, including without limitation, the State of Rhode 
Island General Conditions of Purchase Regulation.

.9    Other documents listed below:

(Paragraph Deleted)

.1  The Solicitation, issued by the Owner, including without limitation, the Invitation to Bid, the 
Instructions to Bidders, the Specifications and Drawings, any Addenda, and the Bid Checklist.

(Paragraph Deleted)

.2 The Bid Proposal, including without limitation, the Bid Form and the Bidder Certification Cover 
Form.

(Table Deleted)

 
.3 The Purchase Order issued by the Owner.

§ 9.2  This Agreement and the Contract Documents are subject to, and governed by, the laws of the State of Rhode 
Island, including all procurement statutes and regulations (available at www.purchasing.ri.gov), and applicable 
federal and local law, all of which are fully incorporated into this Agreement by this reference.

(Table Deleted)

 
(Paragraph Deleted)

§ 9.3  In the event of any conflict between or among the Contract Documents, or any Contract 
Documents and any provision of the State of Rhode Island Procurement Regulations and/or any other 
provision of the Rhode Island General Laws, the State of Rhode Island Procurement Regulations and 
the Rhode Island General Laws shall control.

 
ARTICLE 10    BENEFITS OF AGREEMENT
 
§ 10.1  The User Agency is a disclosed third-party beneficiary of this Agreement and shall have all of the rights and 
benefits hereunder to which such a party is entitled.  Nothing contained in this Agreement shall create a contractual 
relationship with, or a cause of action in favor of, any other third party against the Owner or the User Agency.

§ 10.2  This Agreement shall be binding on the Contractor and its successors and assigns; provided, however, that 
the Contractor may not assign its rights nor delegate its responsibilities under this Agreement without the Owner’s 
prior written consent.



Init.

/

AIA Document A101™ – 2017. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997, 2007 and 2017 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. This document was produced by AIA software at 14:34:44 ET on 03/16/2020 under Order No. 
7842301080 which expires on 08/27/2020, and is not for resale.
User Notes: (3B9ADA38)

11

This Agreement is entered into as of the day and year first written above; provided, however, that this Agreement 
shall not become a valid, binding, and enforceable contract unless and until the Owner shall have issued a Purchase 
Order.

THE STATE OF RHODE ISLAND, acting by 
and through THE UNIVERSITY OF RHODE 
ISLAND PURCHASING DEPARMENT and 
THE UNIVERSITY OF RHODE ISLAND 
BOARD OF TRUSTEES
 
 
 

   

OWNER (Signature)  CONTRACTOR (Signature)

Abigail RiderVice President, Division of 
Administration and Finance, University of Rhode 
Island

     

(Printed name and title)  (Printed name and title)





University of Rhode Island  Standard Contract Documents-URI Bid 
 

Rev. 1/2/14                                                                              WAIVER OF LIEN FORM 
                                                                                                             00 6140-1 

DOCUMENT 00 6140 - WAIVER OF LIEN FORM 
 
U. R. I. Document Waiver of Lien Form  is included, following this page, as an integral part of the 
Contract documents.  A copy with completed information must be submitted with the second and each 
succeeding Application for Payment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
WAIVER OF LIEN FORM - Material or Labor 

Tecton Project #URI-74-IN
Standard Contract Documents-URI Bid 

Avedisian Hall PDI Improvements 
 URI # KC.R.AVED.2021.003 

April 19, 2023



University of Rhode Island  Standard Contract Documents-URI Bid 
 

Rev. 1/2/14                                                                              WAIVER OF LIEN FORM 
                                                                                                             00 6140-2 

 
UNIVERSITY OF RHODE ISLAND 
_________________________________________________________________________________ 
 
Construction Project Title:  __________________________________  
 
General Contractor:             __________________________________________________________ 
  
Subcontractor/Supplier:       ___________________________________________________________ 
 
                    DUNS No.:      _____________________ 
 
Application and Certificate for Payment No:     ___________________________________________ 
(prior to Application accompanying this form) 
 
Schedule of Values Line Item No.:  ____________________________________________________ 
 
DESCRIPTION OF WORK Heading:  _________________________________________________ 
 
Total payment Received, Including Current Payment:  $ ____________________________________ 
 
The undersigned Representative of the above Subcontractor/Supplier has been contracted by the above 
General Contractor to furnish materials, or labor, or both, as included in the approved Schedule of 
Values under the Line Item No.___, and DESCRIPTION OF WORK heading indicated above, for the  
Construction Project listed above. 
 
The undersigned acknowledges receipt of payment, under this Line Item No., and DESCRIPTION OF 
WORK heading, and hereby waives and releases any and all lien, or claim or right to lien, on the  
Construction Project listed above, and premises, under the statutes of the State of Rhode Island, relating 
to Mechanics Liens, on account of materials, or labor, or both, furnished, or which may be furnished, by 
the undersigned to, or on account of, the above numbered Application and Certificate for Payment. 
 
Signed on this ______  day of _____________, 20__. 
 
 
_______________________________________       ______________________________________ 
(signature)                                                                 (firm name) 
 
 
END OF DOCUMENT 

Tecton Project #URI-74-IN
Standard Contract Documents-URI Bid 

Avedisian Hall PDI Improvements 
 URI # KC.R.AVED.2021.003 

April 19, 2023



Standard Contract Documents-State Bid 
   
  

04/03/15   GENERAL CONDITIONS 
                                                                           00 7000-1 
   

DOCUMENT 00 7000 – GENERAL CONDITIONS 
 
PART 1 – GENERAL 
 
1.1 The General Conditions to be utilized on this project is AIA Document A201-2007 as 

amended, a copy of which follows this page.  
 
 
 
END OF DOCUMENT 

Tecton Project #URI-74-IN
Standard Contract Documents-URI Bid 

Avedisian Hall PDI Improvements 
 URI # KC.R.AVED.2021.003 

April 19, 2023
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ADDITIONS AND DELETIONS: 
The author of this document has 
added information needed for its 
completion. The author may also 
have revised the text of the original 
AIA standard form. An Additions and 
Deletions Report that notes added 
information as well as revisions to the 
standard form text is available from 
the author and should be reviewed. A 
vertical line in the left margin of this 
document indicates where the author 
has added necessary information 
and where the author has added to or 
deleted from the original AIA text.

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

for the following PROJECT:
(Name and location or address)
  
  

THE OWNER:
(Name, legal status and address)
State of Rhode Island
One Capitol Hill, Second Floor
Providence, Rhode Island 02908-5855
(401) 574-8100 (telephone)
(401 574-8387 (facsimile)

(Paragraphs deleted)
acting by and though
(Paragraphs deleted)
The University of Rhode Island Purchasing Department
(Paragraphs deleted)
10 Tootell Road
Kingston, Rhode Island 02881
(401) 874-2171 (telephone)
(401) 874-2306 (facsimile)
http://web.uri.edu/purchasing/
(Paragraph deleted)
and
(Paragraphs deleted)
The University of Rhode Island Board of Trustees
35 Campus Avenue, Green Hall
Kingston, Rhode Island, 02881
(Paragraphs deleted)
On behalf of the User Agency

THE USER AGENCY

(Paragraphs deleted)
(Name, address, telephone and facsimile numbers, and web address)

(Paragraphs deleted)
The University of Rhode Island
(Paragraphs deleted)
Office of Capital Projects
60 Tootell Road – Sherman Building 
Kingston, Rhode Island 02881
(401) 874-2725 (telephone)

(Paragraphs deleted)
THE Design Agent:
(Paragraphs deleted)
(Name, legal status, address, telephone and facsimile numbers, and web address)

http://web.uri.edu/purchasing/
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(Paragraphs deleted)
6 CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS

(Paragraphs deleted)
7 CHANGES IN THE WORK
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(Paragraphs deleted)
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(Paragraphs deleted)
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(Paragraph deleted)
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(Paragraphs deleted)
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(Paragraphs deleted)
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ARTICLE 1   GENERAL PROVISIONS
§ 1.1 BASIC DEFINITIONS
§ 1.1.1 THE CONTRACT DOCUMENTS
The Contract Documents are enumerated in the Agreement between the Owner and Contractor (the Agreement) and 
consist of the Agreement (and the documents enumerated therein), Conditions of the Contract (General Conditions, 
Supplementary Conditions, if any, and other Conditions), Drawings, Specifications, Addenda issued prior to 
execution of the Contract, other documents listed in the Agreement and Modifications issued after execution of the 
Contract. A Modification is (1) a written amendment to the Contract signed by both parties, (2) a Change Order, (3) a 
Construction Change Directive or (4) a written order for a minor change in the Work issued by the Design Agent. 

§ 1.1.2 THE CONTRACT
The Contract Documents form the Contract for Construction. The Contract represents the entire and integrated 
agreement between the parties hereto and supersedes prior negotiations, representations or agreements, either written 
or oral. The Contract may be amended or modified only by a Modification. The Contract Documents shall not be 
construed to create a contractual relationship of any kind (1) between the Contractor and the Design Agent or the 
Design Agent’s consultants, (2) between the Owner and a Subcontractor or a Sub-subcontractor, (3) between the 
Owner and the Design Agent or the Design Agent’s consultants or (4) between any persons or entities other than the 
Owner and the Contractor. The Design Agent shall, however, be entitled to performance and enforcement of 
obligations under the Contract intended to facilitate performance of the Design Agent’s duties.

§ 1.1.3 THE WORK
The term "Work" means the construction and services required by the Contract Documents, whether completed or 
partially completed, and includes all other labor, materials, equipment and services provided or to be provided by the 
Contractor to fulfill the Contractor’s obligations. The Work may constitute the whole or a part of the Project.

§ 1.1.4 THE PROJECT
The Project is the total construction of which the Work performed under the Contract Documents may be the whole or 
a part and which may include construction by the Owner and by separate contractors.

§ 1.1.5 THE DRAWINGS
The Drawings are the graphic and pictorial portions of the Contract Documents showing the design, location, and 
dimensions of the Work, generally including plans, elevations, sections, details, schedules, and diagrams.

§ 1.1.6 THE SPECIFICATIONS
The Specifications are that portion of the Contract Documents consisting of the written requirements for materials, 
equipment, systems, standards and workmanship for the Work, and performance of related services.

§ 1.1.7 INSTRUMENTS OF SERVICE
Instruments of Service are representations, in any medium of expression now known or later developed, of the tangible 
and intangible creative work performed by the Design Agent and the Design Agent’s consultants under their 
respective professional services agreements. Instruments of Service may include, without limitation, studies, surveys, 
models, sketches, drawings, specifications, and other similar materials.

§ 1.1.8 INITIAL DECISION MAKER
The Initial Decision Maker is the person identified in the Agreement to render initial decisions on Claims in 
accordance with Section 15.2 and certify termination of the Agreement under Section 14.2.2. 

§ 1.2 CORRELATION AND INTENT OF THE CONTRACT DOCUMENTS
§ 1.2.1 The intent of the Contract Documents is to include all items and services necessary for the proper execution 
and completion of the Work by the Contractor. The Contract Documents are complementary, and what is required by 
one shall be as binding as if required by all; the Contractor shall perform all work reasonably inferable from the 
Contract Documents as being necessary to produce the indicated results. 

§ 1.2.2 Organization of the Specifications into divisions, sections and articles, and arrangement of Drawings shall not 
control the Contractor in dividing the Work among Subcontractors or in establishing the extent of Work to be 
performed by any trade.
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§ 1.2.3 Unless otherwise stated in the Contract Documents, words that have well-known technical or construction 
industry meanings are used in the Contract Documents in accordance with such recognized meanings.

§ 1.2.4  In the event of any conflicts or discrepancies among the Contract Documents, the provisions of the Contract 
Documents will be interpreted in in the order of priority set forth in Rhode Island Procurement Regulation 
220-RICR-30-00-13.4(B).

§ 1.2.5 In the event of any conflicts or discrepancies between the Contract Documents and the State of Rhode Island 
Procurement Regulations or any provision of the Rhode Island General Laws, the State of Rhode Island Procurement 
Regulations and the Rhode Island General Laws will control.

§ 1.2.6 In the event of any inconsistency between the Drawings and Specifications, the better quality or greater 
quantity of Work shall be provided.

§ 1.2.7 The Owner will be the final decision maker for any and all interpretations.  

§ 1.3 CAPITALIZATION
Terms capitalized in these General Conditions include those that are (1) specifically defined, (2) the titles of numbered 
articles or (3) the titles of other documents published by the American Institute of Architects.

§ 1.4 INTERPRETATION
In the interest of brevity the Contract Documents frequently omit modifying words such as "all" and "any" and articles 
such as "the" and "an," but the fact that a modifier or an article is absent from one statement and appears in another is 
not intended to affect the interpretation of either statement.

§ 1.5 OWNERSHIP AND USE OF DRAWINGS, SPECIFICATIONS AND OTHER INSTRUMENTS OF SERVICE
§ 1.5.1 The Owner and the User Agency shall have a perpetual license to utilize the Drawings, Specifications, and 
other documents, including electronic or digital documents, prepared by the Design Agent and the Design Agent’s 
consultants, for the execution of the Project and shall have and retain all rights to use them and reproduce them for the 
production and maintenance of the Work described therein.  The Contractor, Subcontractors, Sub-subcontractors, and 
material or equipment suppliers shall not own or claim a copyright in the Instruments of Service. Submittal or 
distribution to meet official regulatory requirements or for other purposes in connection with this Project is not to be 
construed as publication in derogation of the Design Agent’s or Design Agent’s consultants’ reserved rights.

§ 1.5.2 The Contractor, Subcontractors, Sub-subcontractors and material or equipment suppliers are authorized to use 
and reproduce the Instruments of Service provided to them solely and exclusively for execution of the Work. All 
copies made under this authorization shall bear the copyright notice, if any, shown on the Instruments of Service. The 
Contractor, Subcontractors, Sub-subcontractors, and material or equipment suppliers may not use the Instruments of 
Service on other projects or for additions to this Project outside the scope of the Work without the specific written 
consent of the Owner, Design Agent and the Design Agent’s consultants. 

§ 1.6 TRANSMISSION OF DATA IN DIGITAL FORM
If the parties intend to transmit Instruments of Service or any other information or documentation in digital form, they 
shall endeavor to establish necessary protocols governing such transmissions, unless otherwise already provided in the 
Agreement or the Contract Documents.

ARTICLE 2   OWNER
§ 2.1 GENERAL
§ 2.1.1 The Owner is the person or entity identified as such in the Agreement and is referred to throughout the Contract 
Documents as if singular in number. The Owner shall designate in writing a representative who shall have express 
authority to bind the Owner with respect to all matters requiring the Owner’s approval or authorization. Except as 
otherwise provided in Section 4.2.1, the Design Agent does not have such authority. The term "Owner" means the 
Owner or the Owner’s authorized representative.

§ 2.1.2 Deleted.
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§ 2.2 INFORMATION AND SERVICES REQUIRED OF THE OWNER
§ 2.2.1 Deleted.

§ 2.2.2 The Contractor shall secure and pay for permits and fees, necessary approvals, easements, assessments and 
charges required for construction, use or occupancy of permanent structures or for permanent changes in existing 
facilities.

§ 2.2.3 If required for the Work in the discretion of the Owner, the Owner shall furnish surveys describing physical 
characteristics, legal limitations and utility locations for the site of the Project, and a legal description of the site. The 
Contractor shall be entitled to rely on the accuracy of any information furnished by the Owner but shall exercise 
proper precautions relating to the safe performance of the Work.

§ 2.2.4 The Owner shall furnish information or services required of the Owner by the Contract Documents with 
reasonable promptness. The Owner shall also furnish any other information or services under the Owner’s control and 
relevant to the Contractor’s performance of the Work with reasonable promptness after receiving the Contractor’s 
written request for such information or services.

§ 2.2.5 Deleted.

§ 2.3 OWNER’S RIGHT TO STOP THE WORK
If the Contractor fails to correct Work that is not in accordance with the requirements of the Contract Documents as 
required by Section 12.2 or repeatedly fails to carry out Work in accordance with the Contract Documents, the Owner 
may issue a written order to the Contractor to stop the Work, or any portion thereof, until the cause for such order has 
been eliminated; however, the right of the Owner to stop the Work shall not give rise to a duty on the part of the Owner 
to exercise this right for the benefit of the Contractor or any other person or entity, except to the extent required by 
Section 6.1.3.

§ 2.4 OWNER’S RIGHT TO CARRY OUT THE WORK
If the Contractor defaults or neglects to carry out the Work in accordance with the Contract Documents and fails 
within a 10 working-day period after receipt of written notice from the Owner to commence and continue correction of 
such default or neglect with diligence and promptness, the Owner may, without prejudice to other remedies the Owner 
may have, correct such deficiencies. In such case an appropriate Change Order shall be issued deducting from 
payments then or thereafter due the Contractor the reasonable cost of correcting such deficiencies, including Owner’s 
expenses and compensation for the Design Agent’s additional services made necessary by such default, neglect, or 
failure. Such action by the Owner and amounts charged to the Contractor are both subject to prior approval of the 
Design Agent. If payments then or thereafter due the Contractor are not sufficient to cover such amounts, the 
Contractor shall pay the difference to the Owner.

ARTICLE 3   CONTRACTOR
§ 3.1 GENERAL
§ 3.1.1 The Contractor is the person or entity identified as such in the Agreement and is referred to throughout the 
Contract Documents as if singular in number. The Contractor shall be lawfully licensed. The Contractor shall 
designate in writing a representative who shall have express authority to bind the Contractor with respect to all matters 
under this Contract. The term "Contractor" means the Contractor or the Contractor’s authorized representative.

§ 3.1.2 The Contractor shall perform the Work in accordance with the Contract Documents.

§ 3.1.3 The Contractor shall not be relieved of obligations to perform the Work in accordance with the Contract 
Documents either by activities or duties of the Design Agent, or by tests, inspections, or approvals required or 
performed by persons or entities other than the Contractor.

§ 3.2 REVIEW OF CONTRACT DOCUMENTS AND FIELD CONDITIONS BY CONTRACTOR
§ 3.2.1 Execution of the Contract by the Contractor is a representation that the Contractor has visited the site, become 
generally familiar with local conditions under which the Work is to be performed and correlated personal observations 
with requirements of the Contract Documents.
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§ 3.2.2 Because the Contract Documents are complementary, the Contractor shall, before starting each portion of the 
Work, carefully study and compare the various Contract Documents relative to that portion of the Work, as well as the 
information furnished by the Owner pursuant to Section 2.2.3, shall take field measurements of any existing 
conditions related to that portion of the Work, and shall observe any conditions at the site affecting it. These 
obligations are for the purpose of facilitating coordination and construction by the Contractor and are not for the 
purpose of discovering errors, omissions, or inconsistencies in the Contract Documents; however, the Contractor shall 
promptly report to the Owner and the Design Agent any errors, inconsistencies, or omissions discovered by or made 
known to the Contractor or additional Drawings, Specifications, or instructions required to define the Work in greater 
detail to permit the proper progress of the Work as a request for information in such form as the Design Agent may 
require. It is recognized that the Contractor’s review is made in the Contractor’s capacity as a contractor and not as a 
licensed design professional, unless otherwise specifically provided in the Contract Documents. 

§ 3.2.3 The Contractor is not required to ascertain that the Contract Documents are in accordance with applicable laws, 
statutes, ordinances, codes, rules and regulations, or lawful orders of public authorities, but the Contractor shall 
promptly report to the Design Agent and the Owner any nonconformity discovered by or made known to the 
Contractor as a request for information in such form as the Design Agent or Owner may require.

§ 3.2.3.1 Omissions from the Drawings and Specifications of items obviously needed to perform the Work properly, 
such as attachments, bolts, hangers, and other fastening devices, shall not relieve the Contractor from the obligation to 
furnish and install such items.

§ 3.2.4 If the Contractor believes that additional cost or time is involved because of clarifications or instructions the 
Design Agent issues in response to the Contractor’s notices or requests for information pursuant to Sections 3.2.2 or 
3.2.3, the Contractor shall make Claims as provided in Article 15. If the Contractor fails to perform the obligations of 
Sections 3.2.2, 3.2.3, or 3.2.3.1, the Contractor shall pay such costs and damages to the Owner as would have been 
avoided if the Contractor had performed such obligations. If the Contractor performs those obligations, the Contractor 
shall not be liable to the Owner or Design Agent for damages resulting from errors, inconsistencies, or omissions in 
the Contract Documents, for differences between field measurements or conditions and the Contract Documents, or 
for nonconformities of the Contract Documents to applicable laws, statutes, ordinances, codes, rules and regulations, 
and lawful orders of public authorities.

§ 3.2.4.1 The Contractor shall not make any changes without prior written authorization from the Design Agent and the 
Owner.

§ 3.2.5 The Owner is entitled to reimbursement from the Contractor for amounts paid to the Design Agent for 
evaluating and responding to the Contractor’s requests for information that are not prepared in accordance with the 
Contract Documents or where the requested information is available to the Contractor from a careful study and 
comparison of the Contract Documents, field conditions, other Owner-provided information, Contractor-prepared 
coordination drawings, or prior Project correspondence or documentation.

§ 3.3 SUPERVISION AND CONSTRUCTION PROCEDURES
§ 3.3.1 The Contractor shall supervise and direct the Work, using the Contractor’s best skill and attention. The 
Contractor shall be solely responsible for, and have control over, construction means, methods, techniques, sequences 
and procedures and for coordinating all portions of the Work under the Contract, unless the Contract Documents give 
other specific instructions concerning these matters. If the Contract Documents give specific instructions concerning 
construction means, methods, techniques, sequences or procedures, the Contractor shall evaluate the jobsite safety 
thereof and, except as stated below, shall be fully and solely responsible for the jobsite safety of such means, methods, 
techniques, sequences or procedures. If the Contractor determines that such means, methods, techniques, sequences or 
procedures may not be safe, the Contractor shall give timely written notice to the Owner and Design Agent and shall 
not proceed with that portion of the Work without further written instructions from the Design Agent. If the Contractor 
is then instructed to proceed with the required means, methods, techniques, sequences or procedures without 
acceptance of changes proposed by the Contractor, the Owner shall be solely responsible for any loss or damage 
arising solely from those Owner-required means, methods, techniques, sequences or procedures. 

§ 3.3.2 The Contractor shall be responsible to the Owner for acts and omissions of the Contractor’s employees, 
Subcontractors and their agents and employees, and other persons or entities performing portions of the Work for, or 
on behalf of, the Contractor or any of its Subcontractors.
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§ 3.3.3 The Contractor shall be responsible for inspection of portions of Work already performed to determine that 
such portions are in proper condition to receive subsequent Work.

§ 3.4 LABOR AND MATERIALS
§ 3.4.1 Unless otherwise provided in the Contract Documents, the Contractor shall provide and pay for labor, 
materials, equipment, tools, construction equipment and machinery, water, heat, utilities, transportation, and other 
facilities and services necessary for proper execution and completion of the Work, whether temporary or permanent 
and whether or not incorporated or to be incorporated in the Work. Whenever the Contractor has an obligation to 
provide labor and materials under the Agreement, the Contractor, at a minimum, shall provide the labor for, and 
furnish and install and place in operation all items, including without limitation, all proper connections.

§ 3.4.2 Except in the case of minor changes in the Work authorized by the Design Agent in accordance with Sections 
3.12.8 or 7.4, the Contractor may make substitutions only with the consent of the Owner, after evaluation by the 
Design Agent and in accordance with a Change Order or Construction Change Directive.

§ 3.4.3 The Contractor shall enforce strict discipline and good order among the Contractor’s employees and other 
persons carrying out the Work. The Contractor shall not permit employment of unfit persons or persons not properly 
skilled in tasks assigned to them.

§ 3.5 WARRANTY
The Contractor warrants to the Owner and the Design Agent that materials and equipment furnished under the 
Contract will be of first quality, prime manufacture, and new unless the Contract Documents require or permit 
otherwise. The Contractor further warrants that the Work will conform to the requirements of the Contract Documents 
and will be free from defects, except for those inherent in the quality of the Work the Contract Documents require or 
permit. Work, materials, or equipment not conforming to these requirements, including substitutions not properly 
authorized, may be considered defective. The Contractor’s warranty excludes remedy for damage or defect caused by 
abuse, alterations to the Work not executed by the Contractor, improper or insufficient maintenance, improper 
operation, or normal wear and tear and normal usage. If required by the Design Agent, the Contractor shall furnish 
satisfactory evidence as to the kind and quality of materials and equipment.

§ 3.6 TAXES

§ 3.6.1 The Contractor shall pay sales, consumer, use and similar taxes for the Work provided by the Contractor that 
are legally enacted when bids are received or negotiations concluded, whether or not yet effective or merely scheduled 
to go into effect.  

§ 3.6.2 The State of Rhode Island is exempt from payment of any federal or state excise, transportation, or sales tax.  
The Rhode Island Department of Administration Division of Purchases will furnish Exemption Certificates upon 
request.

§ 3.7 PERMITS, FEES, NOTICES AND COMPLIANCE WITH LAWS
§ 3.7.1 Unless otherwise provided in the Contract Documents, the Contractor shall secure and pay for the building 
permit as well as for other permits, fees, licenses, and inspections required by the Rhode Island State Building Code 
necessary for proper execution and completion of the Work that are customarily secured after execution of the 
Contract and legally required at the time bids are received or negotiations concluded.  The Contractor shall be 
responsible for obtaining the Certificate of Occupancy from the appropriate governmental authorities.

§ 3.7.2 The Contractor shall comply with and give notices required by applicable laws, statutes, ordinances, codes, 
rules and regulations, and lawful orders of public authorities applicable to performance of the Work.

§ 3.7.3 The Contractor shall promptly notify the Design Agent and the Owner if the Contractor becomes aware that the 
Contract Documents are not in accordance with applicable laws, statutes, ordinances, codes, rules and regulations, or 
lawful orders of public authorities. If the Contractor performs Work knowing it to be contrary to applicable laws, 
statutes, ordinances, codes, rules and regulations, or lawful orders of public authorities, the Contractor shall assume 
appropriate responsibility for such Work and shall bear the costs attributable to correction.
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§ 3.7.4 Concealed or Unknown Conditions. If the Contractor encounters conditions at the site that are (1) subsurface or 
otherwise concealed physical conditions that differ materially from those indicated in the Contract Documents or (2) 
unknown physical conditions of an unusual nature, that differ materially from those ordinarily found to exist and 
generally recognized as inherent in construction activities of the character provided for in the Contract Documents, the 
Contractor shall promptly provide notice to the Owner and the Design Agent before conditions are disturbed and in no 
event later than 21 working days after first observance of the conditions. The Design Agent will promptly investigate 
such conditions and, if the Design Agent determines that they differ materially and cause an increase or decrease in the 
Contractor’s cost of, or time required for, performance of any part of the Work, will recommend an equitable 
adjustment in the Contract Sum or Contract Time, or both. If the Design Agent determines that the conditions at the 
site are not materially different from those indicated in the Contract Documents and that no change in the terms of the 
Contract is justified, the Design Agent shall promptly notify the Owner and Contractor in writing, stating the reasons. 
If either party disputes the Design Agent’s determination or recommendation, that party may proceed as provided in 
Article 15. 

§ 3.7.5 If, in the course of the Work, the Contractor encounters human remains or recognizes the existence of burial 
markers, archaeological sites or wetlands not indicated in the Contract Documents, the Contractor shall immediately 
suspend any operations that would affect them and shall notify the Owner and Design Agent. Upon receipt of such 
notice, the Owner shall promptly take any action necessary to obtain governmental authorization required to resume 
the operations. The Contractor shall continue to suspend such operations until otherwise instructed by the Owner but 
shall continue with all other operations that do not affect those remains or features. Requests for adjustments in the 
Contract Sum and Contract Time arising from the existence of such remains or features may be made as provided in 
Article 15.

§ 3.8 ALLOWANCES
§ 3.8.1 The Contractor shall include in the Contract Sum all allowances stated in the Contract Documents. Items 
covered by allowances shall be supplied for such amounts and by such persons or entities as the Owner may direct, but 
the Contractor shall not be required to employ persons or entities to whom the Contractor has reasonable objection.

§ 3.8.2 Unless otherwise provided in the Contract Documents,
.1 Allowances shall cover the cost to the Contractor of materials and equipment delivered at the site and 

all required taxes, less applicable trade discounts;
.2 Contractor’s costs for unloading and handling at the site, labor, installation costs, overhead, profit and 

other expenses contemplated for stated allowance amounts shall be included in the Contract Sum but 
not in the allowances; and

.3 Whenever costs are more than or less than allowances, the Contract Sum shall be adjusted accordingly 
by Change Order. The amount of the Change Order shall reflect (1) the difference between actual costs 
and the allowances under Section 3.8.2.1 and (2) changes in Contractor’s costs under Section 3.8.2.2.

§ 3.8.3 Materials and equipment under an allowance shall be selected by the Owner with reasonable promptness.

§ 3.9 SUPERINTENDENT
§ 3.9.1 The Contractor shall employ a competent superintendent and necessary assistants who shall be in attendance at 
the Project site during performance of the Work. The superintendent shall represent the Contractor, and 
communications given to the superintendent shall be as binding as if given to the Contractor. 

§ 3.9.2 The Contractor, as soon as practicable after award of the Contract, shall furnish in writing to the Owner 
through the Design Agent the name and qualifications of a proposed superintendent. The Design Agent may reply 
within 14 working days to the Contractor in writing stating (1) whether the Owner or the Design Agent has reasonable 
objection to the proposed superintendent or (2) that the Design Agent requires additional time to review. Failure of the 
Design Agent to reply within the 14 working-day period shall constitute notice of no reasonable objection. 

§ 3.9.3 The Contractor shall not employ a proposed superintendent to whom the Owner or Design Agent has made 
reasonable and timely objection. The Contractor shall not change the superintendent without the Owner’s consent, 
which shall not unreasonably be withheld or delayed. 
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§ 3.10 CONTRACTOR’S CONSTRUCTION SCHEDULES
§ 3.10.1 The Contractor, within 20 working days after the issuance of the Purchase Order, shall prepare and submit for 
the Owner’s and Design Agent’s information a Contractor’s construction schedule for the Work. The schedule shall 
not exceed time limits current under the Contract Documents, shall be revised at appropriate intervals, not less 
frequently than monthly, as required by the conditions of the Work and Project, shall be related to the entire Project to 
the extent required by the Contract Documents, and shall provide for expeditious and practicable execution of the 
Work.  The Contractor shall certify on the initial schedule and all revised schedules that they comply with the Contract 
Documents.

§ 3.10.2 The Contractor shall prepare a submittal schedule, within 20 working days after the issuance of the Purchase 
Order, and thereafter as necessary to maintain a current submittal schedule, and shall submit the schedule(s) for the 
Owner’s and the Design Agent’s approval. The Owner’s and the Design Agent’s approval shall not unreasonably be 
delayed or withheld. The submittal schedule shall (1) be coordinated with the Contractor’s construction schedule, and 
(2) allow the Owner and the Design Agent reasonable time to review submittals. If the Contractor fails to submit a 
submittal schedule, the Contractor shall not be entitled to any increase in Contract Sum or extension of Contract Time 
based on the time required for review of submittals.

§ 3.10.3 The Contractor shall perform the Work in general accordance with the most recent schedules submitted to the 
Owner and Design Agent. 

§ 3.11 DOCUMENTS AND SAMPLES AT THE SITE
The Contractor shall maintain at the site for the Owner one copy of the Drawings, Specifications, Addenda, Change 
Orders and other Modifications, in good order and marked currently to indicate field changes and selections made 
during construction, and one copy of approved Shop Drawings, Product Data, Samples and similar required 
submittals. These shall be available to the Design Agent and shall be delivered to the Design Agent for submittal to the 
Owner upon completion of the Work as a record of the Work as constructed. 

§ 3.12 SHOP DRAWINGS, PRODUCT DATA AND SAMPLES
§ 3.12.1 Shop Drawings are drawings, diagrams, schedules and other data specially prepared for the Work by the 
Contractor or a Subcontractor, Sub-subcontractor, manufacturer, supplier or distributor to illustrate some portion of 
the Work.

§ 3.12.2 Product Data are illustrations, standard schedules, performance charts, instructions, brochures, diagrams and 
other information furnished by the Contractor to illustrate materials or equipment for some portion of the Work. 

§ 3.12.3 Samples are physical examples that illustrate materials, equipment or workmanship and establish standards 
by which the Work will be judged.

§ 3.12.4 Shop Drawings, Product Data, Samples and similar submittals are not Contract Documents. Their purpose is 
to demonstrate the way by which the Contractor proposes to conform to the information given and the design concept 
expressed in the Contract Documents for those portions of the Work for which the Contract Documents require 
submittals. Review by the Design Agent is subject to the limitations of Section 4.2.7. Informational submittals upon 
which the Design Agent is not expected to take responsive action may be so identified in the Contract Documents. 
Submittals that are not required by the Contract Documents may be returned by the Design Agent without action.

§ 3.12.5 The Contractor shall review for compliance with the Contract Documents, approve and submit to the Design 
Agent Shop Drawings, Product Data, Samples and similar submittals required by the Contract Documents in 
accordance with the submittal schedule approved by the Owner and the Design Agent or, in the absence of an 
approved submittal schedule, with reasonable promptness and in such sequence as to cause no delay in the Work or in 
the activities of the Owner or of separate contractors.

§ 3.12.6 By submitting Shop Drawings, Product Data, Samples and similar submittals, the Contractor represents to the 
Owner and Design Agent that the Contractor has (1) reviewed and approved them, (2) determined and verified 
materials, field measurements and field construction criteria related thereto, or will do so and (3) checked and 
coordinated the information contained within such submittals with the requirements of the Work and of the Contract 
Documents.
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§ 3.12.7 The Contractor shall perform no portion of the Work for which the Contract Documents require submittal and 
review of Shop Drawings, Product Data, Samples or similar submittals until the respective submittal has been 
approved by the Design Agent.

§ 3.12.8 The Work shall be in accordance with approved submittals except that the Contractor shall not be relieved of 
responsibility for deviations from requirements of the Contract Documents by the Design Agent’s approval of Shop 
Drawings, Product Data, Samples or similar submittals unless the Contractor has specifically informed the Design 
Agent in writing of such deviation at the time of submittal and (1) the Design Agent has given written approval to the 
specific deviation as a minor change in the Work, or (2) a Change Order or Construction Change Directive has been 
issued authorizing the deviation. The Contractor shall not be relieved of responsibility for errors or omissions in Shop 
Drawings, Product Data, Samples or similar submittals by the Design Agent’s approval thereof.

§ 3.12.9 The Contractor shall direct specific attention, in writing or on resubmitted Shop Drawings, Product Data, 
Samples or similar submittals, to revisions other than those requested by the Design Agent on previous submittals. In 
the absence of such written notice, the Design Agent’s approval of a resubmission shall not apply to such revisions.

§ 3.12.10 The Contractor shall not be required to provide professional services that constitute the practice of 
architecture or engineering unless such services are specifically required by the Contract Documents for a portion of 
the Work or unless the Contractor needs to provide such services in order to carry out the Contractor’s responsibilities 
for construction means, methods, techniques, sequences and procedures. The Contractor shall not be required to 
provide professional services in violation of applicable law. If professional design services or certifications by a 
design professional related to systems, materials or equipment are specifically required of the Contractor by the 
Contract Documents, the Owner and the Design Agent will specify all performance and design criteria that such 
services must satisfy. The Contractor shall cause such services or certifications to be provided by a properly licensed 
design professional, whose signature and seal shall appear on all drawings, calculations, specifications, certifications, 
Shop Drawings and other submittals prepared by such professional. Shop Drawings and other submittals related to the 
Work designed or certified by such professional, if prepared by others, shall bear such professional’s written approval 
when submitted to the Design Agent. The Owner and the Design Agent shall be entitled to rely upon the adequacy, 
accuracy and completeness of the services, certifications, and approvals performed or provided by such design 
professionals, provided the Owner and Design Agent have specified to the Contractor all performance and design 
criteria that such services must satisfy. Pursuant to this Section 3.12.10, the Design Agent will review, approve, or take 
other appropriate action on submittals only for the limited purpose of checking for conformance with information 
given and the design concept expressed in the Contract Documents. The Contractor shall not be responsible for the 
adequacy of the performance and design criteria specified in the Contract Documents.

§ 3.12.11 The Owner shall be entitled to reimbursement from the Contractor for amounts paid to the Design Agent for 
evaluation of resubmittals.

§ 3.13 USE OF SITE
The Contractor shall confine operations at the site to areas permitted by applicable laws, statutes, ordinances, codes, 
rules and regulations, and lawful orders of public authorities, and any restrictions imposed by the User Agency or the 
Owner, and the Contract Documents and shall not unreasonably encumber the site with materials or equipment.

§ 3.14 CUTTING AND PATCHING
§ 3.14.1 The Contractor shall be responsible for cutting, fitting or patching required to complete the Work or to make 
its parts fit together properly. All areas requiring cutting, fitting and patching shall be restored to the condition existing 
prior to the cutting, fitting and patching, unless otherwise required by the Contract Documents. 

§ 3.14.2 The Contractor shall not damage or endanger a portion of the Work or fully or partially completed 
construction of the Owner or separate contractors by cutting, patching or otherwise altering such construction, or by 
excavation. The Contractor shall not cut or otherwise alter such construction by the Owner or a separate contractor 
except with written consent of the Owner and of such separate contractor; such consent shall not be unreasonably 
withheld. The Contractor shall not unreasonably withhold from the Owner or a separate contractor the Contractor’s 
consent to cutting or otherwise altering the Work.
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§ 3.15 CLEANING UP
§ 3.15.1 The Contractor shall keep the premises and surrounding area free from accumulation of waste materials or 
rubbish caused by operations under the Contract. At completion of the Work, the Contractor shall remove waste 
materials, rubbish, the Contractor’s tools, construction equipment, machinery and surplus materials from and about 
the Project.

§ 3.15.2 If the Contractor fails to clean up as provided in the Contract Documents, the Owner may do so and Owner 
shall be entitled to reimbursement from the Contractor.

§ 3.16 ACCESS TO WORK
The Contractor shall provide the Owner and Design Agent access to the Work in preparation and progress wherever 
located.

§ 3.17 ROYALTIES, PATENTS AND COPYRIGHTS
The Contractor shall pay all royalties and license fees. The Contractor shall defend suits or claims for infringement of 
copyrights and patent rights and shall hold the Owner and Design Agent harmless from loss on account thereof, but 
shall not be responsible for such defense or loss when a particular design, process or product of a particular 
manufacturer or manufacturers is required by the Contract Documents, or where the copyright violations are contained 
in Drawings, Specifications or other documents prepared by the Owner or Design Agent. However, if the Contractor 
has reason to believe that the required design, process or product is an infringement of a copyright or a patent, the 
Contractor shall be responsible for such loss unless such information is promptly furnished to the Design Agent and 
the Owner.

§ 3.18 INDEMNIFICATION
§ 3.18.1 To the fullest extent permitted by law the Contractor shall indemnify and hold harmless the Owner, the User 
Agency and the State of Rhode Island in accordance with Rhode Island Procurement Regulation 
220-RICR-30-00-13.21.

§ 3.18.2 In claims against any person or entity indemnified under this Section 3.18 by an employee of the Contractor, 
a Subcontractor, anyone directly or indirectly employed by them or anyone for whose acts they may be liable, the 
indemnification obligation under Section 3.18.1 shall not be limited by a limitation on amount or type of damages, 
compensation or benefits payable by or for the Contractor or a Subcontractor under workers’ compensation acts, 
disability benefit acts or other employee benefit acts.

§ 3.18.3 Without limiting the generality of the foregoing, the defense and indemnity set forth in this Section 3.18 
includes, without limitation, all liabilities, damages, losses, claims, demands, and actions on account of bodily injury, 
death, or property loss to a person or entity indemnified hereunder or any other persons or entities, whether based upon 
statutory (including, without limitation, workers compensation), contractual, tort, or other liability of any person or 
entity so indemnified.  

§ 3.18.4  The  remedies set forth herein shall not deprive any person indemnified hereunder of any other indemnity 
action, right, or remedy otherwise available to any such person or entity at common law or otherwise.

§ 3.18.5  The Contractor will include the indemnity set forth in this Section 3.18, without modification, in each 
Subcontract with any Subcontractor.  

§ 3.18.6  Notwithstanding any other language in the Contract Documents to the contrary, the indemnity hereunder 
shall survive Final Completion of the Work and final payment under the Agreement and shall survive any termination 
of the Agreement.

ARTICLE 4   DESIGN AGENT
§ 4.1 GENERAL
§ 4.1.1 The Design Agent is the person lawfully licensed to practice his or her profession in the State of Rhode Island 
or an entity lawfully practicing its profession in the State of Rhode Island and identified in the Contract Documents as 
the Design Agent. The term "Design Agent" means the Design Agent or the Design Agent’s authorized representative.
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§ 4.1.2 Duties, responsibilities and limitations of authority of the Design Agent as set forth in the Contract Documents 
shall not be restricted, modified or extended without written consent of the Owner, Contractor and Design Agent. 
Consent shall not be unreasonably withheld.

§ 4.1.3 If the employment of the Design Agent is terminated, the Owner shall employ a successor Design Agent as to 
whom the Contractor has no reasonable objection and whose status under the Contract Documents shall be that of the 
Design Agent.

§ 4.2 ADMINISTRATION OF THE CONTRACT
§ 4.2.1 The Owner with assistance from the Design Agent will provide administration of the Contract as described in 
the Contract Documents and will be an Owner’s representative during construction through the date the Design Agent 
issues the final Certificate for Payment and continuing until the expiration of the one-year period following Final 
Completion. The Design Agent will have authority to act on behalf of the Owner only to the extent provided in the 
Contract Documents.

§ 4.2.2 The Design Agent will visit the site at intervals appropriate to the stage of construction, or as otherwise agreed 
with the Owner, to become generally familiar with the progress and quality of the portion of the Work completed, and 
to determine in general if the Work observed is being performed in a manner indicating that the Work, when fully 
completed, will be in accordance with the Contract Documents. However, the Design Agent will not be required to 
make exhaustive or continuous on-site inspections to check the quality or quantity of the Work. The Design Agent will 
not have control over, charge of, or responsibility for, the construction means, methods, techniques, sequences or 
procedures, or for the safety precautions and programs in connection with the Work, since these are solely the 
Contractor’s rights and responsibilities under the Contract Documents, except as provided in Section 3.3.1.

§ 4.2.2.1 The Owner is entitled to reimbursement from the Contractor for amounts paid to the Design Agent for site 
visits made necessary by the fault of the Contractor or by defects and deficiencies in the Work.

§ 4.2.3 On the basis of the site visits, the Design Agent will keep the Owner reasonably informed about the progress 
and quality of the portion of the Work completed, and report to the Owner (1) known deviations from the Contract 
Documents and from the most recent construction schedule submitted by the Contractor, and (2) defects and 
deficiencies observed in the Work. The Design Agent will not be responsible for the Contractor’s failure to perform 
the Work in accordance with the requirements of the Contract Documents. The Design Agent will not have control 
over or charge of and will not be responsible for acts or omissions of the Contractor, Subcontractors, or their agents or 
employees, or any other persons or entities performing portions of the Work.

§ 4.2.4 COMMUNICATIONS FACILITATING CONTRACT ADMINISTRATION
Except as otherwise provided in the Contract Documents or when direct communications have been specially 
authorized, the Owner and Contractor shall endeavor to communicate with each other through the Design Agent about 
matters arising out of or relating to the Contract. Communications by and with the Design Agent’s consultants shall be 
through the Design Agent. Communications by and with Subcontractors and material suppliers shall be through the 
Contractor. Communications by and with separate contractors shall be through the Owner.

§ 4.2.5 Based on the Design Agent’s evaluations of the Contractor’s Applications for Payment, the Design Agent will 
review and certify the amounts due the Contractor and will issue Certificates for Payment in such amounts.

§ 4.2.6 The Design Agent has authority to reject Work that does not conform to the Contract Documents. Whenever 
the Design Agent considers it necessary or advisable, the Design Agent will have authority to require inspection or 
testing of the Work in accordance with Sections 13.5.2 and 13.5.3, whether or not such Work is fabricated, installed or 
completed. However, neither this authority of the Design Agent nor a decision made in good faith either to exercise or 
not to exercise such authority shall give rise to a duty or responsibility of the Design Agent to the Contractor, 
Subcontractors, material and equipment suppliers, their agents or employees, or other persons or entities performing 
portions of the Work.

§ 4.2.7 The Design Agent will review and approve, or take other appropriate action upon, the Contractor’s submittals 
such as Shop Drawings, Product Data and Samples, but only for the limited purpose of checking for conformance with 
information given and the design concept expressed in the Contract Documents. The Design Agent’s action will be 
taken in accordance with the submittal schedule approved by the Design Agent or, in the absence of an approved 
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submittal schedule, with reasonable promptness while allowing sufficient time in the Design Agent’s professional 
judgment to permit adequate review. Review of such submittals is not conducted for the purpose of determining the 
accuracy and completeness of other details such as dimensions and quantities, or for substantiating instructions for 
installation or performance of equipment or systems, all of which remain the responsibility of the Contractor as 
required by the Contract Documents. The Design Agent’s review of the Contractor’s submittals shall not relieve the 
Contractor of the obligations under Sections 3.3, 3.5 and 3.12. The Design Agent’s review shall not constitute 
approval of safety precautions or, unless otherwise specifically stated by the Design Agent, of any construction means, 
methods, techniques, sequences or procedures. The Design Agent’s approval of a specific item shall not indicate 
approval of an assembly of which the item is a component. 

§ 4.2.8 The Design Agent will prepare Change Orders and Construction Change Directives, and may authorize minor 
changes in the Work as provided in Section 7.4. The Design Agent will investigate and make determinations and 
recommendations regarding concealed and unknown conditions as provided in Section 3.7.4.

§ 4.2.9 The Design Agent will conduct inspections to determine the date or dates of Substantial Completion and the 
date of final completion; issue Certificates of Substantial Completion pursuant to Section 9.8; receive and forward to 
the Owner, for the Owner’s review and records, written warranties and related documents required by the Contract and 
assembled by the Contractor pursuant to Section 9.10; and issue a final Certificate for Payment pursuant to Section 
9.10.

§ 4.2.10 If the Owner and Design Agent agree, the Design Agent will provide one or more project representatives to 
assist in carrying out the Design Agent’s responsibilities at the site. The duties, responsibilities and limitations of 
authority of such project representatives shall be as set forth in an exhibit to be incorporated in the Contract 
Documents.

§ 4.2.11 The Design Agent will interpret and decide matters concerning performance under, and requirements of, the 
Contract Documents on written request of either the Owner or Contractor. The Design Agent’s response to such 
requests will be made in writing within any time limits agreed upon or otherwise with reasonable promptness. 

§ 4.2.12 Interpretations and decisions of the Design Agent will be consistent with the intent of, and reasonably 
inferable from, the Contract Documents and will be in writing or in the form of drawings. When making such 
interpretations and decisions, the Design Agent will endeavor to secure faithful performance by both Owner and 
Contractor, will not show partiality to either and will not be liable for results of interpretations or decisions rendered in 
good faith.

§ 4.2.13 The Design Agent’s decisions on matters relating to aesthetic effect will be final if consistent with the intent 
expressed in the Contract Documents and approved by the Owner.

§ 4.2.14 The Design Agent will review and respond to requests for information about the Contract Documents. The 
Design Agent’s response to such requests will be made in writing within any time limits agreed upon or otherwise with 
reasonable promptness. If appropriate, the Design Agent will prepare and issue supplemental Drawings and 
Specifications in response to the requests for information.

ARTICLE 5   SUBCONTRACTORS
§ 5.1 DEFINITIONS
§ 5.1.1 A Subcontractor is a person or entity who has a direct contract with the Contractor to perform a portion of the 
Work at the site. The term "Subcontractor" is referred to throughout the Contract Documents as if singular in number 
and means a Subcontractor or an authorized representative of the Subcontractor. The term "Subcontractor" does not 
include a separate contractor or subcontractors of a separate contractor.

§ 5.1.2 A Sub-subcontractor is a person or entity who has a direct or indirect contract with a Subcontractor to perform 
a portion of the Work at the site. The term "Sub-subcontractor" is referred to throughout the Contract Documents as if 
singular in number and means a Sub-subcontractor or an authorized representative of the Sub-subcontractor.

§ 5.2 AWARD OF SUBCONTRACTS AND OTHER CONTRACTS FOR PORTIONS OF THE WORK
§ 5.2.1 Unless otherwise stated in the Contract Documents or the bidding requirements, the Contractor, as soon as 
practicable after award of the Contract, shall furnish in writing to the Owner and the Design Agent the names of 
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persons or entities (including those who are to furnish materials or equipment fabricated to a special design) proposed 
for each portion of the Work. The Owner may reply within 14 working days to the Contractor in writing stating (1) 
whether the Owner or the Design Agent has reasonable objection to any such proposed person or entity or (2) that the 
Owner or Design Agent requires additional time for review.

§ 5.2.2 The Contractor shall not contract with a proposed person or entity to whom the Owner or Design Agent has 
made reasonable and timely objection. The Contractor shall not be required to contract with anyone to whom the 
Contractor has made reasonable objection.

§ 5.2.3 If the Owner or Design Agent has reasonable objection to a person or entity proposed by the Contractor, the 
Contractor shall propose another to whom the Owner or Design Agent has no reasonable objection. If the proposed but 
rejected Subcontractor was reasonably capable of performing the Work, the Contract Sum and Contract Time shall be 
increased or decreased by the difference, if any, occasioned by such change, and an appropriate Change Order shall be 
issued before commencement of the substitute Subcontractor’s Work. However, no increase in the Contract Sum or 
Contract Time shall be allowed for such change unless the Contractor has acted promptly and responsively in 
submitting names as required.

§ 5.2.4 The Contractor shall not substitute a Subcontractor, person or entity previously selected if the Owner or Design 
Agent makes reasonable objection to such substitution.

§ 5.2.5 MANUFACTURERS AND FABRICATORS 

§ 5.2.5.1  Not later than 10 working days after the date of commencement of the Work, the Contractor shall furnish in 
writing to the Owner and the Design Agent the names of the manufacturers or fabricators for certain products, 
equipment, and systems identified in the Specifications and, where applicable, the name of the installing 
Subcontractor.  The Owner  may reply within 14 working days to the Contractor in writing, stating: (i) whether the 
Owner or the Design Agent has reasonable objection to any such proposed person manufacturer or fabricator; or (ii) 
whether the Owner or Design Agent requires additional time to review.

§ 5.2.5.2 The Contractor shall not contract with a proposed manufacturer, fabricator, or Subcontractor to whom the 
Owner or Design Agent has made reasonable and timely objection. The Contractor shall not be required to contract 
with anyone to whom the Contractor has made reasonable objection.

§ 5.2.5.3 If the Owner or Design Agent has an objection to a manufacturer, fabricator, or Subcontractor  proposed by 
the Contractor, the Contractor shall propose another to whom the Owner or Design Agent has no  objection. 

§ 5.2.5.4 The Contractor shall not substitute a manufacturer, fabricator, or Subcontractor previously selected if the 
Owner or Design Agent makes reasonable objection to such substitution.

§ 5.3 SUBCONTRACTUAL RELATIONS
By appropriate written agreement, the Contractor shall require each Subcontractor, to the extent of the Work to be 
performed by the Subcontractor, to be bound to the Contractor by terms of the Contract Documents, and to assume 
toward the Contractor all the obligations and responsibilities, including the responsibility for safety of the 
Subcontractor’s Work, which the Contractor, by these Documents, assumes toward the Owner and Design Agent. 
Upon the request of the User Agency and/or the Owner, the Contractor shall provide the User Agency and/or the 
Owner with copies of each subcontract agreement.  Each subcontract agreement shall preserve and protect the rights of 
the Owner and Design Agent under the Contract Documents with respect to the Work to be performed by the 
Subcontractor so that subcontracting thereof will not prejudice such rights, and shall allow to the Subcontractor, unless 
specifically provided otherwise in the subcontract agreement, the benefit of all rights, remedies and redress against the 
Contractor that the Contractor, by the Contract Documents, has against the Owner. Where appropriate, the Contractor 
shall require each Subcontractor to enter into similar agreements with Sub-subcontractors. The Contractor shall make 
available to each proposed Subcontractor, prior to the execution of the subcontract agreement, copies of the Contract 
Documents to which the Subcontractor will be bound, and, upon written request of the Subcontractor, identify to the 
Subcontractor terms and conditions of the proposed subcontract agreement that may be at variance with the Contract 
Documents. Subcontractors will similarly make copies of applicable portions of such documents available to their 
respective proposed Sub-subcontractors.
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§ 5.4 CONTINGENT ASSIGNMENT OF SUBCONTRACTS
§ 5.4.1 Each subcontract agreement for a portion of the Work is assigned by the Contractor to the Owner, provided that

.1 assignment is effective only after termination of the Contract by the Owner for cause pursuant to 
Section 14.2 and only for those subcontract agreements that the Owner accepts by notifying the 
Subcontractor and Contractor in writing; and

.2 assignment is subject to the prior rights of the surety, if any, obligated under bond relating to the 
Contract.

(Paragraph deleted)
§ 5.4.2 Upon such assignment, if the Work has been suspended for more than 30 working days, the Subcontractor’s 
compensation shall be equitably adjusted for increases in cost resulting from the suspension.

§ 5.4.3 Upon such assignment to the Owner under this Section 5.4, the Owner may further assign the subcontract to a 
successor contractor or other entity. 

ARTICLE 6   CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS
§ 6.1 OWNER’S RIGHT TO PERFORM CONSTRUCTION AND TO AWARD SEPARATE CONTRACTS
§ 6.1.1 The Owner reserves the right to perform construction or operations related to the Project with the Owner’s own 
forces, and to award separate contracts in connection with other portions of the Project or other construction or 
operations on the site under Conditions of the Contract identical or substantially similar to these including those 
portions related to insurance and waiver of subrogation.

§ 6.1.2 When separate contracts are awarded for different portions of the Project or other construction or operations on 
the site, the term "Contractor" in the Contract Documents in each case shall mean the Contractor who executes each 
separate Owner-Contractor Agreement.

§ 6.1.3 The Owner shall provide for coordination of the activities of the Owner’s own forces and of each separate 
contractor with the Work of the Contractor, who shall cooperate with them. The Contractor shall participate with other 
separate contractors and the Owner in reviewing their construction schedules. The Contractor shall make any revisions 
to the construction schedule deemed necessary after a joint review and mutual agreement. The construction schedules 
shall then constitute the schedules to be used by the Contractor, separate contractors and the Owner until subsequently 
revised.

§ 6.1.4 Unless otherwise provided in the Contract Documents, when the Owner performs construction or operations 
related to the Project with the Owner’s own forces, the Owner shall be deemed to be subject to the same obligations 
and to have the same rights that apply to the Contractor under the Conditions of the Contract, including, without 
excluding others, those stated in Article 3, this Article 6 and Articles 10, 11 and 12.

§ 6.2 MUTUAL RESPONSIBILITY
§ 6.2.1 The Contractor shall afford the Owner and separate contractors reasonable opportunity for introduction and 
storage of their materials and equipment and performance of their activities, and shall connect and coordinate the 
Contractor’s construction and operations with theirs as required by the Contract Documents.

§ 6.2.2 If part of the Contractor’s Work depends for proper execution or results upon construction or operations by the 
Owner or a separate contractor, the Contractor shall, prior to proceeding with that portion of the Work, promptly 
report to the Design Agent apparent discrepancies or defects in such other construction that would render it unsuitable 
for such proper execution and results. Failure of the Contractor so to report shall constitute an acknowledgment that 
the Owner’s or separate contractor’s completed or partially completed construction is fit and proper to receive the 
Contractor’s Work, except as to defects not then reasonably discoverable.

§ 6.2.3 The Contractor shall reimburse the Owner for costs the Owner incurs that are payable to a separate contractor 
because of the Contractor’s delays, improperly timed activities or defective construction. The Owner shall be 
responsible to the Contractor for costs the Contractor incurs because of a separate contractor’s delays, improperly 
timed activities, damage to the Work or defective construction.

§ 6.2.4 The Contractor shall promptly remedy damage the Contractor wrongfully causes to completed or partially 
completed construction or to property of the Owner or separate contractors as provided in Section 10.2.5.
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§ 6.2.5 The Owner and each separate contractor shall have the same responsibilities for cutting and patching as are 
described for the Contractor in Section 3.14.

§ 6.3 OWNER’S RIGHT TO CLEAN UP
If a dispute arises among the Contractor, separate contractors and the Owner as to the responsibility under their 
respective contracts for maintaining the premises and surrounding area free from waste materials and rubbish, the 
Owner may clean up and allocate the cost among those responsible.

ARTICLE 7   CHANGES IN THE WORK
§ 7.1 GENERAL
§ 7.1.1 Changes in the Work may be accomplished after execution of the Contract, and without invalidating the 
Contract, by Change Order, Construction Change Directive or order for a minor change in the Work, subject to the 
limitations stated in this Article 7 and elsewhere in the Contract Documents.

§ 7.1.2 A Change Order shall be based upon agreement between the Owner and the Contractor; a Construction Change 
Directive requires agreement by the Owner and may or may not be agreed to by the Contractor; an order for a minor 
change in the Work may be issued by the Design Agent alone.

§ 7.1.3 Changes in the Work shall be performed under applicable provisions of the Contract Documents, and the 
Contractor shall proceed promptly, unless otherwise provided in the Change Order, Construction Change Directive or 
order for a minor change in the Work.

§ 7.2 CHANGE ORDERS
§ 7.2.1 A Change Order is a written instrument prepared by the Contractor and signed by the Owner, Contractor and 
Design Agent stating their agreement upon all of the following:

.1 The change in the Work;

.2 The amount of the adjustment, if any, in the Contract Sum; and

.3 The extent of the adjustment, if any, in the Contract Time.

§ 7.2.2  Subsequent to the approval of a Change Order as provided in § 7.1.2, whether such Change Order changes the 
Contract Sum or Contract Time or both, no additional claim related to such Change Order  will be considered by the 
Owner. Any change, once incorporated into a Change Order, is all inclusive, and includes all factors that could have 
been considered at the time of the Change Order such as Project impact or schedule "ripple" effect.

§ 7.3 CONSTRUCTION CHANGE DIRECTIVES
§ 7.3.1 A Construction Change Directive is a written order prepared by the Design Agent and signed by the Owner, 
directing a change in the Work prior to agreement on adjustment, if any, in the Contract Sum or Contract Time, or 
both. The Owner may by Construction Change Directive, without invalidating the Contract, order changes in the Work 
within the general scope of the Contract consisting of additions, deletions or other revisions, the Contract Sum and 
Contract Time being adjusted accordingly.

§ 7.3.2 A Construction Change Directive shall be used in the absence of total agreement on the terms of a Change 
Order. 

§ 7.3.3 If the Construction Change Directive provides for an adjustment to the Contract Sum, the adjustment shall be 
based on one of the following methods:

.1 Mutual acceptance of a lump sum properly itemized and supported by sufficient substantiating data to 
permit evaluation;

.2 Unit prices stated in the Contract Documents or subsequently agreed upon;

.3 Cost to be determined in a manner agreed upon by the parties and a mutually acceptable fixed or 
percentage fee; or

.4 As provided in Section 7.3.7.

§ 7.3.4 Deleted. 
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§ 7.3.5 Upon receipt of a Construction Change Directive, the Contractor shall promptly proceed with the change in the 
Work involved and advise the Design Agent of the Contractor’s agreement or disagreement with the method, if any, 
provided in the Construction Change Directive for determining the proposed adjustment in the Contract Sum or 
Contract Time.

§ 7.3.6 A Construction Change Directive signed by the Contractor indicates the Contractor’s agreement therewith, 
including adjustment in Contract Sum and Contract Time or the method for determining them. Such agreement shall 
be effective immediately and shall be recorded as a Change Order.

§ 7.3.7 If the Contractor does not respond promptly or disagrees with the method for adjustment in the Contract Sum, 
the Design Agent shall determine the method and the adjustment on the basis of reasonable expenditures and savings 
of those performing the Work attributable to the change, including, in case of an increase in the Contract Sum, an 
amount for overhead and profit as set forth in Section 7.3.1. In such case, and also under Section 7.3.3.3, the 
Contractor shall keep and present, in such form as the Design Agent may prescribe, an itemized accounting together 
with appropriate supporting data. Unless otherwise provided in the Contract Documents, costs for the purposes of this 
Section 7.3.7 shall be limited to the following:

.1 Costs of labor, including social security, old age and unemployment insurance, fringe benefits required 
by agreement or custom, and workers’ compensation insurance;

.2 Costs of materials, supplies and equipment, including cost of delivery;

.3 Rental costs of machinery and equipment, exclusive of hand tools; or

.4       Costs of premiums for all bonds and insurance and permit fees related to the Work..

§ 7.3.8 The amount of credit to be allowed by the Contractor to the Owner for a deletion or change that results in a net 
decrease in the Contract Sum shall be actual net cost as confirmed by the Design Agent. When both additions and 
credits covering related Work or substitutions are involved in a change, the allowance for overhead and profit shall be 
figured on the basis of net increase, if any, with respect to that change.

§ 7.3.9 Pending final determination of the total cost of a Construction Change Directive to the Owner, the Contractor 
may request payment for Work completed under the Construction Change Directive in Applications for Payment. The 
Design Agent will make an interim determination for purposes of monthly certification for payment for those costs 
and certify for payment the amount that the Design Agent determines, in the Design Agent’s professional judgment, to 
be reasonably justified. The Design Agent’s interim determination of cost shall adjust the Contract Sum on the same 
basis as a Change Order, subject to the right of either party to disagree and assert a Claim in accordance with Article 
15. 

§ 7.3.10 When the Owner and Contractor agree with a determination made by the Design Agent concerning the 
adjustments in the Contract Sum and Contract Time, or otherwise reach agreement upon the adjustments, such 
agreement shall be effective immediately and the Contractor will prepare a Change Order. Change Orders may be 
issued for all or any part of a Construction Change Directive.

§ 7.3.11 The combined overhead and profit included in the total cost to the Owner for a change in the Work shall be 
based on the following schedule:

.1 For the Contractor, for work performed by the Contractor’s own forces, an amount not to exceed ten 
(10%) percent of the cost.
.2 For the Contractor, for work performed by the Contractor’s Subcontractors, an amount not to exceed five 
(5%) of the amount due to the Subcontractors.
.3 For each Subcontractor, for work performed by the Subcontractor’s own forces, an amount not to exceed 
ten (10%) percent of the cost.
.4 Where the Work represents both additions and deletions and results in a net increase, the allowable 
overhead and profit shall be in accordance with this Section 7.3.11, but in no event shall the 
amount exceed fifteen (15%) percent of the net increase in the cost of the Work.

§ 7.3.12 All proposals with an aggregate cost equal to or in excess of $500.00 shall be accompanied by a detailed 
itemization of costs, including labor, materials (quantities and prices), and Subcontracts, in a form acceptable to the 
Owner. In no event will a change order request reflecting an aggregate cost equal to or in excess of $500.00 be 
approved without such itemization. 
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§ 7.4 MINOR CHANGES IN THE WORK
The Design Agent with the prior written approval of the Owner has authority to order minor changes in the Work not 
involving adjustment in the Contract Sum or extension of the Contract Time and not inconsistent with the intent of the 
Contract Documents. Such changes will be affected by written order signed by the Design Agent and shall be binding 
on the Owner and Contractor. 

ARTICLE 8   TIME
§ 8.1 DEFINITIONS
§ 8.1.1 Unless otherwise provided, Contract Time is the period of time, including authorized adjustments, allotted in 
the Contract Documents for Substantial Completion of the Work.

 The date of commencement of the Work is the date established in Section 3.1 of the Agreement..

(Paragraph deleted)
§ 8.1.3 The date of Substantial Completion is the date certified by the Design Agent in accordance with Section 9.8.

§ 8.1.4 Deleted.

§ 8.2 PROGRESS AND COMPLETION
§ 8.2.1 Time limits stated in the Contract Documents are of the essence of the Contract. By executing the Agreement 
the Contractor confirms that the Contract Time is a reasonable period for performing the Work.

§ 8.2.2 The Contractor shall not except by agreement or instruction of the Owner in writing, prematurely commence 
operations on the site or elsewhere prior to the effective date of insurance required by Article 11 to be furnished by the 
Contractor and Owner. The date of commencement of the Work shall not be changed by the effective date of such 
insurance. 

§ 8.2.3 The Contractor shall proceed expeditiously with adequate forces and shall achieve Substantial Completion 
within the Contract Time.

§ 8.3 DELAYS AND EXTENSIONS OF TIME
§ 8.3.1 If the Contractor is delayed at any time in the commencement or progress of the Work by an act or neglect of 
the Owner or Design Agent, or of an employee of either, or of a separate contractor employed by the Owner; or by 
changes ordered in the Work; or by labor disputes, fire, unusual delay in deliveries, unavoidable casualties or other 
causes beyond the Contractor’s control, then the Contract Time shall be extended by Change Order for such 
reasonable time as the Owner may determine. 

§ 8.3.2 Claims relating to time shall be made in accordance with applicable provisions of Article 15. 

(Paragraph deleted)
ARTICLE 9   PAYMENTS AND COMPLETION
§ 9.1 CONTRACT SUM
The Contract Sum is stated in the Agreement and, including authorized adjustments, is the total amount payable by the 
Owner to the Contractor for performance of the Work under the Contract Documents.

§ 9.2 SCHEDULE OF VALUES
Within 20 working days of the issuance of the Purchase Order, and promptly if revision is necessary from time to time 
as a result of a Change Order, the Contractor shall submit to the Owner, before the first Application for Payment, a 
schedule of values allocating the entire Contract Sum to the various portions of the Work and prepared in such form 
and supported by such data to substantiate its accuracy as the Design Agent and the Owner may require. This schedule, 
if and when approved by the Design Agent and the Owner in writing, shall be used as a basis for reviewing the 
Contractor’s Applications for Payment.

§ 9.3 APPLICATIONS FOR PAYMENT
§ 9.3.1 At least 10 working days before the date established for each progress payment, the Contractor shall submit to 
the Design Agent and the Owner for approval an itemized Application for Payment prepared in accordance with the 
schedule of values for completed portions of the Work. Such application shall be notarized, if required, and supported 
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by such data substantiating the Contractor’s right to payment as the Owner or the Design Agent may require, such as 
copies of requisitions from Subcontractors and material suppliers, and shall reflect retainage if provided for in the 
Contract Documents.

§ 9.3.1.1 All Applications for Payment for Change Orders must be accompanied by a Notice of Change in Purchase 
Order issued by the Owner, and if directed by the Owner, by the User Agency. 

§ 9.3.1.2 Applications for Payment shall not include requests for payment for portions of the Work for which the 
Contractor does not intend to pay a Subcontractor or material supplier, unless such Work has been performed by 
others whom the Contractor intends to pay. 

§ 9.3.1.3 The form of Application for Payment shall be AIA Document G702, Application and Certification for 
Payment, supported by AIA Document G702A, Continuation Sheet.

§ 9.3.1.4  Until Substantial Completion, the Owner shall pay ninety-five (95%) percent of the amount due the Contract 
on account of progress payments.  

§ 9.3.2 Unless otherwise provided in the Contract Documents, payments shall be made on account of materials and 
equipment delivered and suitably stored at the site for subsequent incorporation in the Work. If approved in advance 
by the Owner, payment may similarly be made for materials and equipment suitably stored off the site at a location 
agreed upon in writing. Payment for materials and equipment stored on or off the site shall be conditioned upon 
compliance by the Contractor with procedures satisfactory to the Owner to establish the Owner’s title to such materials 
and equipment or otherwise protect the Owner’s interest, and shall include the costs of applicable insurance, storage 
and transportation to the site for such materials and equipment stored off the site.

§ 9.3.3 The Contractor warrants that title to all Work covered by an Application for Payment will pass to the Owner no 
later than the time of payment. The Contractor further warrants that upon submittal of an Application for Payment all 
Work for which Certificates for Payment have been previously issued and payments received from the Owner shall be 
free and clear of liens, claims, security interests or encumbrances in favor of the Contractor, Subcontractors, material 
suppliers, or other persons or entities making a claim by reason of having provided labor, materials and equipment 
relating to the Work.  The Contractor shall immediately satisfy any lien, claim, or encumbrance against the site where 
the Project is located and indemnify the Owner from and against all resulting costs and expenses, including without 
limitation, attorneys’ fees.

§ 9.4 CERTIFICATES FOR PAYMENT
§ 9.4.1 The Design Agent will, within 7 working days after receipt of the Contractor’s Application for Payment, either 
issue to the Owner a Certificate for Payment, with a copy to the Contractor, for such amount as the Design Agent 
determines is properly due, or notify the Contractor and Owner in writing of the Design Agent’s reasons for 
withholding certification in whole or in part as provided in Section 9.5.1.

 § 9.4.2 The issuance of a Certificate for Payment will constitute a representation by the Design Agent to the Owner, 
based on the Design Agent’s evaluation of the Work and the data comprising the Application for Payment, that, the 
Work has progressed to the point indicated and that the quality of the Work is in accordance with the Contract 
Documents. The foregoing representations are subject to an evaluation of the Work for conformance with the Contract 
Documents upon Substantial Completion, to results of subsequent tests and inspections, to correction of minor 
deviations from the Contract Documents prior to completion and to specific qualifications expressed by the Design 
Agent. The issuance of a Certificate for Payment will further constitute a representation that the Contractor is entitled 
to payment in the amount certified. However, the issuance of a Certificate for Payment will not be a representation that 
the Design Agent has (1) made exhaustive or continuous on-site inspections to check the quality or quantity of the 
Work, (2) reviewed construction means, methods, techniques, sequences or procedures, (3) reviewed copies of 
requisitions received from Subcontractors and material suppliers and other data requested by the Owner to substantiate 
the Contractor’s right to payment, or (4) made examination to ascertain how or for what purpose the Contractor has 
used money previously paid on account of the Contract Sum.

§ 9.4.3  The Contractor must submit all product literature, material and color samples with each Application for 
Payment, or as otherwise required by the Owner.
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§ 9.5 DECISIONS TO WITHHOLD CERTIFICATION
§ 9.5.1 The Design Agent will withhold a Certificate for Payment in whole or in part, to the extent reasonably 
necessary to protect the Owner, if in the Design Agent’s opinion the representations to the Owner required by Section 
9.4.2 cannot be made. If the Design Agent is unable to certify payment in the amount of the Application, the Design 
Agent will notify the Contractor and Owner as provided in Section 9.4.1. If the Contractor and Design Agent cannot 
agree on a revised amount, the Design Agent will promptly issue a Certificate for Payment for the amount for which 
the Design Agent is able to make such representations to the Owner. The Design Agent may also withhold a 
Certificate for Payment or, because of subsequently discovered evidence, may nullify the whole or a part of a 
Certificate for Payment previously issued, to such extent as may be necessary in the Design Agent’s opinion to protect 
the Owner from loss for which the Contractor is responsible, including loss resulting from acts and omissions 
described in Section 3.3.2, because of:

.1 defective Work not remedied;

.2 third party claims filed or reasonable evidence indicating probable filing of such claims unless security 
acceptable to the Owner is provided by the Contractor;

.3 failure of the Contractor to make payments properly to Subcontractors or for labor, materials or 
equipment;

.4 reasonable evidence that the Work cannot be completed for the unpaid balance of the Contract Sum;

.5 damage to the Owner or a separate contractor;

.6 reasonable evidence that the Work will not be completed within the Contract Time, and that the unpaid 
balance would not be adequate to cover actual or liquidated damages for the anticipated delay; 

.7 failure to carry out the Work in accordance with the Contract Documents; or 

.8      any other failure to comply with the obligations of the Contractor under the Contract Documents.

§ 9.5.2 When the above reasons for withholding certification are removed, certification will be made for amounts 
previously withheld.

§ 9.5.3 The Owner may, at its sole option, issue joint checks to the Contractor and to any Subcontractor or material or 
equipment suppliers to whom the Contractor failed to make payment for Work properly performed or material or 
equipment suitably delivered. If the Owner makes payments by joint check, the Owner shall notify the Design Agent 
and the Design Agent will reflect such payment on the next Certificate for Payment. 

§ 9.6 PROGRESS PAYMENTS
§ 9.6.1 After the Design Agent has issued a Certificate for Payment and the Owner has approved the Certificate for 
Payment in writing, the Owner shall make payment in the manner and within the time provided in the Contract 
Documents, and shall so notify the Design Agent. 

§ 9.6.2 The Contractor shall pay each Subcontractor no later than 10 working days after receipt of payment from the 
Owner the amount to which the Subcontractor is entitled, reflecting percentages actually retained from payments to 
the Contractor on account of the Subcontractor’s portion of the Work. The Contractor shall, by appropriate agreement 
with each Subcontractor, require each Subcontractor to make payments to Sub-subcontractors in a similar manner.

§ 9.6.3 The Design Agent will, on request, furnish to a Subcontractor, if practicable, information regarding 
percentages of completion or amounts applied for by the Contractor and action taken thereon by the Design Agent and 
Owner on account of portions of the Work done by such Subcontractor.

§ 9.6.4 The Owner has the right to request written evidence from the Contractor that the Contractor has properly paid 
Subcontractors and material and equipment suppliers amounts paid by the Owner to the Contractor for subcontracted 
Work. If the Contractor fails to furnish such evidence within 7 working days, the Owner shall have the right to contact 
Subcontractors to ascertain whether they have been properly paid. The Owner shall have the right to withhold 
payment(s) to the Contractor in the event that any Subcontractors or material and equipment suppliers have not been 
properly paid.  Neither the Owner nor Design Agent shall have an obligation to pay or to see to the payment of money 
to a Subcontractor, except as may otherwise be required by law.

§ 9.6.5 Contractor payments to material and equipment suppliers shall be treated in a manner similar to that provided 
in Sections 9.6.2, 9.6.3 and 9.6.4.
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§ 9.6.6 A Certificate for Payment, a progress payment, or partial or entire use or occupancy of the Project by the 
Owner shall not constitute acceptance of Work not in accordance with the Contract Documents.

§ 9.6.7 Unless the Contractor provides the Owner with a payment bond in the full penal sum of the Contract Sum, 
payments received by the Contractor for Work properly performed by Subcontractors and suppliers shall be held by 
the Contractor for those Subcontractors or suppliers who performed Work or furnished materials, or both, under 
contract with the Contractor for which payment was made by the Owner. Nothing contained herein shall require 
money to be placed in a separate account and not commingled with money of the Contractor, shall create any fiduciary 
liability or tort liability on the part of the Contractor for breach of trust or shall entitle any person or entity to an award 
of punitive damages against the Contractor for breach of the requirements of this provision.

§ 9.7 FAILURE OF PAYMENT
If the Design Agent does not issue a Certificate for Payment, through no fault of the Contractor, within 7 working days 
after receipt of the Contractor’s Application for Payment, or if the Owner does not pay the Contractor within 7 
working days after the date established in the Contract Documents the amount certified by the Design Agent or 
awarded by binding dispute resolution, then the Contractor may, upon 7 additional working days’ written notice to the 
Owner and Design Agent, make a claim for payment as provided under the provisions of applicable law.
.
§ 9.8 SUBSTANTIAL COMPLETION
§ 9.8.1 Substantial Completion is the stage in the progress of the Work when the Work or designated portion thereof is 
sufficiently complete in accordance with the Contract Documents so that the Owner can occupy or utilize the Work for 
its intended use.

§ 9.8.2 When the Contractor considers that the Work, or a portion thereof which the Owner agrees to accept 
separately, is substantially complete, the Contractor shall prepare and submit to the Design Agent a comprehensive list 
of items to be completed or corrected prior to final payment. Failure to include an item on such list does not alter the 
responsibility of the Contractor to complete all Work in accordance with the Contract Documents.

§ 9.8.3 Upon receipt of the Contractor’s list, the Design Agent will make an inspection to determine whether the Work 
or designated portion thereof is substantially complete. If the Design Agent’s inspection discloses any item, whether 
or not included on the Contractor’s list, which is not sufficiently complete in accordance with the Contract Documents 
so that the Owner can occupy or utilize the Work or designated portion thereof for its intended use, the Contractor 
shall, before issuance of the Certificate of Substantial Completion, complete or correct such item upon notification by 
the Design Agent. In such case, the Contractor shall then submit a request for another inspection by the Design Agent 
to determine Substantial Completion.  The Design Agent will perform no more than 2 inspections to determine 
whether the Work or a designated portion thereof has attained Substantial Completion in accordance with the Contract 
Documents.  The Owner is entitled to reimbursement from the Contractor for amounts paid to the Design Agent for 
any additional inspections.

§ 9.8.4 When the Work or designated portion thereof is substantially complete, the Design Agent will prepare a 
Certificate of Substantial Completion that shall establish the date of Substantial Completion, shall establish 
responsibilities of the Owner and Contractor for security, maintenance, heat, utilities, damage to the Work and 
insurance, and shall fix the time within which the Contractor shall finish all items on the list accompanying the 
Certificate. 

§ 9.8.5 The Certificate of Substantial Completion shall be submitted to the Owner and Contractor for their written 
acceptance of responsibilities assigned to them in such Certificate. Upon such acceptance and consent of surety, if any, 
the Owner shall make payment less the amount of five (5%) percent to be retained by the Owner in accordance with 
R.I. Gen. Laws § 37-12-10.1. Such payment shall be adjusted for Work that is incomplete or not in accordance with 
the requirements of the Contract Documents.

§ 9.9 PARTIAL OCCUPANCY OR USE
§ 9.9.1 The Owner may occupy or use any completed or partially completed portion of the Work at any stage when 
such portion is designated by separate agreement with the Contractor, provided such occupancy or use is consented to 
by the insurer as required under Section 11.3.1.5 and authorized by public authorities having jurisdiction over the 
Project. Such partial occupancy or use may commence whether or not the portion is substantially complete, provided 
the Owner and Contractor have accepted in writing the responsibilities assigned to each of them for payments, 
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retainage, if any, security, maintenance, heat, utilities, damage to the Work and insurance, and have agreed in writing 
concerning the period for correction of the Work and commencement of warranties required by the Contract 
Documents. When the Contractor considers a portion substantially complete, the Contractor shall prepare and submit 
a list to the Design Agent as provided under Section 9.8.2. Consent of the Contractor to partial occupancy or use shall 
not be unreasonably withheld. The stage of the progress of the Work shall be determined by written agreement 
between the Owner and Contractor or, if no agreement is reached, by decision of the Design Agent.

§ 9.9.2 Immediately prior to such partial occupancy or use, the Owner, Contractor and Design Agent shall jointly 
inspect the area to be occupied or portion of the Work to be used in order to determine and record the condition of the 
Work.

§ 9.9.3 Unless otherwise agreed upon, partial occupancy or use of a portion or portions of the Work shall not constitute 
acceptance of Work not complying with the requirements of the Contract Documents.

§ 9.10 FINAL COMPLETION AND FINAL PAYMENT
§ 9.10.1 Upon receipt of the Contractor’s written notice that the Work is ready for final inspection and acceptance and 
upon receipt of a final Application for Payment, the Design Agent will promptly make such inspection and, when the 
Design Agent finds the Work acceptable under the Contract Documents and the Contract fully performed, the Design 
Agent will promptly issue a final Certificate for Payment  stating that to the best of the Design Agent’s knowledge, 
information and belief, and on the basis of the Design Agent’s on-site visits and inspections, the Work has been 
completed in accordance with terms and conditions of the Contract Documents and that the entire balance found to be 
due the Contractor and noted in the final Certificate is due and payable. The Design Agent’s final Certificate for 
Payment will constitute a further representation that conditions listed in Section 9.10.2 as precedent to the 
Contractor’s being entitled to final payment have been fulfilled.  The Design Agent will perform no more than 2 
inspections to determine whether the Work or a designated portion thereof has attained Final Completion in 
accordance with the Contract Documents.  The Owner is entitled to reimbursement from the Contractor for amounts 
paid to the Design Agent for any additional inspections.

§ 9.10.2 Neither final payment nor any remaining retained percentage shall become due until the Contractor submits to 
the Design Agent (1) an affidavit that payrolls, bills for materials and equipment, and other indebtedness connected 
with the Work for which the Owner or the Owner’s property might be responsible or encumbered (less amounts 
withheld by Owner) have been paid or otherwise satisfied, (2) a certificate evidencing that insurance required by the 
Contract Documents to remain in force after final payment is currently in effect and will not be canceled or allowed to 
expire until at least 30 working days’ prior written notice has been given to the Owner, (3) a written statement that the 
Contractor knows of no substantial reason that the insurance will not be renewable to cover the period required by the 
Contract Documents, (4) consent of surety, if any, to final payment, (5), if required by the Owner, other data 
establishing payment or satisfaction of obligations, such as receipts, releases and waivers of liens, claims, security 
interests or encumbrances arising out of the Contract, to the extent and in such form as may be designated by the 
Owner, and (6) all other close-out documents required by the Owner, including without limitation, all as-built plans, 
warranties, manuals, and other materials set forth in the Contract Documents. If a Subcontractor refuses to furnish a 
release or waiver required by the Owner, the Contractor may furnish a bond satisfactory to the Owner to indemnify the 
Owner against such lien. If such lien remains unsatisfied after payments are made, the Contractor shall refund to the 
Owner all money that the Owner may be compelled to pay in discharging such lien, including all costs and reasonable 
attorneys’ fees.

§ 9.10.3 If, after Substantial Completion of the Work, Final Completion thereof is materially delayed through no fault 
of the Contractor or by issuance of Change Orders affecting Final Completion, and the Design Agent so confirms, the 
Owner shall, upon application by the Contractor and certification by the Design Agent, and without terminating the 
Contract, make payment of the balance due for that portion of the Work fully completed and accepted. If the remaining 
balance for Work not fully completed or corrected is less than retainage stipulated in the Contract Documents, and if 
bonds have been furnished, the written consent of surety to payment of the balance due for that portion of the Work 
fully completed and accepted shall be submitted by the Contractor to the Design Agent prior to certification of such 
payment. Such payment shall be made under terms and conditions governing final payment, except that it shall not 
constitute a waiver of claims.

§ 9.10.4 The making of final payment shall constitute a waiver of Claims by the Owner except those arising from:
.1 liens, Claims, security interests, or encumbrances arising out of the Contract and unsettled;
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.2 failure of the Work to comply with the requirements of the Contract Documents;

.3 terms of special warranties required by the Contract Documents; or

.4 claims permitted under the State of Rhode Island General Conditions of Purchase Regulation. 

§ 9.10.5 Acceptance of final payment by the Contractor, a Subcontractor or material supplier shall constitute a waiver 
of claims by that payee except those previously made in writing and identified by that payee as unsettled at the time of 
final Application for Payment.

§ 9.11  The Contractor and the Contractor’s surety shall be liable for and shall pay the Owner as liquidated damages 
the sums specified in the Solicitation and Bid Form, or if completed, the amount set forth in Section 3.4 of the 
Agreement.

§ 9.12  Warranties required by the Contract Documents shall commence on the date of Final Completion of the Work.

ARTICLE 10   PROTECTION OF PERSONS AND PROPERTY
§ 10.1 SAFETY PRECAUTIONS AND PROGRAMS
The Contractor shall be responsible for initiating, maintaining and supervising all safety precautions and programs in 
connection with the performance of the Contract. 

§ 10.2 SAFETY OF PERSONS AND PROPERTY
§ 10.2.1 The Contractor shall take reasonable precautions for safety of, and shall provide reasonable protection to 
prevent damage, injury or loss to:

.1 employees on the Work and other persons who may be affected thereby;

.2 the Work and materials and equipment to be incorporated therein, whether in storage on or off the site, 
under care, custody or control of the Contractor or the Contractor’s Subcontractors or 
Sub-subcontractors; and

.3 other property at the site or adjacent thereto, such as trees, shrubs, lawns, walks, pavements, roadways, 
structures and utilities not designated for removal, relocation or replacement in the course of 
construction.

§ 10.2.2 The Contractor shall comply with and give notices required by applicable laws, statutes, ordinances, codes, 
rules and regulations, and lawful orders of public authorities bearing on safety of persons or property or their 
protection from damage, injury or loss.

§ 10.2.3 The Contractor shall erect and maintain, as required by existing conditions and performance of the Contract, 
reasonable safeguards for safety and protection, including posting danger signs and other warnings against hazards, 
promulgating safety regulations and notifying owners and users of adjacent sites and utilities.

§ 10.2.4 When use or storage of explosives or other hazardous materials or equipment or unusual methods are 
necessary for execution of the Work, the Contractor shall exercise utmost care and carry on such activities under 
supervision of properly qualified personnel and in consultation with the appropriate governmental authorities.

§ 10.2.4.1 When use or storage of explosives, or other hazardous materials, substances or equipment, or unusual 
methods are necessary for execution of the Work, the Contractor shall give the User Agency and the Owner reasonable 
advance notice.

§ 10.2.4.2 If the Contract Documents require the Contractor to handle materials or substances that under certain 
circumstances may be designated as hazardous, the Contractor shall handle such materials in an appropriate manner.

§ 10.2.5 The Contractor shall promptly remedy damage and loss (other than damage or loss insured under property 
insurance required by the Contract Documents) to property referred to in Sections 10.2.1.2 and 10.2.1.3 caused in 
whole or in part by the Contractor, a Subcontractor, a Sub-subcontractor, or anyone directly or indirectly employed by 
any of them, or by anyone for whose acts they may be liable and for which the Contractor is responsible under Sections 
10.2.1.2 and 10.2.1.3, except damage or loss attributable to acts or omissions of the Owner or Design Agent or anyone 
directly or indirectly employed by either of them, or by anyone for whose acts either of them may be liable, and not 
attributable to the fault or negligence of the Contractor. The foregoing obligations of the Contractor are in addition to 
the Contractor’s obligations under Section 3.18.
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§ 10.2.6 The Contractor shall designate a responsible member of the Contractor’s organization at the site whose duty 
shall be the prevention of accidents. This person shall be the Contractor’s superintendent unless otherwise designated 
by the Contractor in writing to the Owner and Design Agent.

§ 10.2.7 The Contractor shall not permit any part of the construction or site to be loaded so as to cause damage or 
create an unsafe condition.

§ 10.2.8 INJURY OR DAMAGE TO PERSON OR PROPERTY
If either party suffers injury or damage to person or property because of an act or omission of the other party, or of 
others for whose acts such party is legally responsible, written notice of such injury or damage, whether or not insured, 
shall be given to the other party within a reasonable time. The notice shall provide sufficient detail to enable the other 
party to investigate the matter. 

§ 10.3 HAZARDOUS MATERIALS
§ 10.3.1 The Contractor is responsible for compliance with any requirements included in the Contract Documents 
regarding hazardous materials. If the Contractor encounters a hazardous material or substance not addressed in the 
Contract Documents and if reasonable precautions will be inadequate to prevent foreseeable bodily injury or death to 
persons resulting from a material or substance, including but not limited to asbestos or polychlorinated biphenyl 
(PCB), encountered on the site by the Contractor, the Contractor shall, upon recognizing the condition, immediately 
stop Work in the affected area and report the condition to the Owner and Design Agent in writing.

§ 10.3.2 Upon receipt of the Contractor’s written notice, the Owner shall obtain the services of a licensed laboratory to 
verify the presence or absence of the material or substance reported by the Contractor and, in the event such material 
or substance is found to be present, to cause it to be rendered harmless. Unless otherwise required by the Contract 
Documents, the Owner shall furnish in writing to the Contractor and Design Agent the names and qualifications of 
persons or entities who are to perform tests verifying the presence or absence of such material or substance or who are 
to perform the task of removal or safe containment of such material or substance. The Contractor and the Design 
Agent will promptly reply to the Owner in writing stating whether or not either has reasonable objection to the persons 
or entities proposed by the Owner. If either the Contractor or Design Agent has an objection to a person or entity 
proposed by the Owner, the Owner shall propose another to whom the Contractor and the Design Agent have no 
reasonable objection. When the material or substance has been rendered harmless, Work in the affected area shall 
resume upon written agreement of the Owner and Contractor. By Change Order, the Contract Time shall be extended 
appropriately and the Contract Sum shall be increased in the amount of the Contractor’s reasonable additional costs of 
shut-down, delay and start-up.

§ 10.3.3 To the  extent permitted by the provisions of R.I. Gen. Laws §§ 9-31-1 et seq., the Owner shall indemnify and 
hold harmless the Contractor, Subcontractors, Design Agent, Design Agent’s consultants and agents and employees of 
any of them from and against claims, damages, losses and expenses, including but not limited to attorneys’ fees, 
arising out of or resulting from performance of the Work in the affected area if in fact the material or substance 
presents the risk of bodily injury or death as described in Section 10.3.1 and has not been rendered harmless, provided 
that such claim, damage, loss or expense is attributable to bodily injury, sickness, disease or death, or to injury to or 
destruction of tangible property (other than the Work itself), except to the extent that such damage, loss or expense is 
due to the fault or negligence of the party seeking indemnity.

§ 10.3.4 The Owner shall not be responsible under this Section 10.3 for materials or substances the Contractor brings 
to the site unless such materials or substances are required by the Contract Documents. The Owner shall be 
responsible for materials or substances required by the Contract Documents, except to the extent of the Contractor’s 
fault or negligence in the use and handling of such materials or substances.

§ 10.3.5 The Contractor shall indemnify the Owner for the cost and expense the Owner incurs (1) for remediation of a 
material or substance the Contractor brings to the site and negligently handles, or (2) where the Contractor fails to 
perform its obligations under Section 10.3.1, except to the extent that the cost and expense are due to the Owner’s fault 
or negligence.
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§ 10.3.6 If, without negligence on the part of the Contractor, the Contractor is held liable by a government agency for 
the cost of remediation of a hazardous material or substance solely by reason of performing Work as required by the 
Contract Documents, the Owner shall indemnify the Contractor for all cost and expense thereby incurred. 

§ 10.4 EMERGENCIES
In an emergency affecting safety of persons or property, the Contractor shall act, at the Contractor’s discretion, to 
prevent threatened damage, injury or loss. Additional compensation or extension of time claimed by the Contractor on 
account of an emergency shall be determined as provided in Article 15 and Article 7.

ARTICLE 11   INSURANCE AND BONDS
§ 11.1 CONTRACTOR’S LIABILITY INSURANCE
§ 11.1.1 The Contractor shall purchase from and maintain in a company or companies lawfully authorized to do 
business in the jurisdiction in which the Project is located such insurance as is specified in the Solicitation and as will 
protect the Contractor from claims set forth below which may arise out of or result from the Contractor’s operations 
and completed operations under the Contract and for which the Contractor may be legally liable, whether such 
operations be by the Contractor or by a Subcontractor or by anyone directly or indirectly employed by any of them, or 
by anyone for whose acts any of them may be liable:

.1 Claims under workers’ compensation, disability benefit and other similar employee benefit acts that are 
applicable to the Work to be performed;

.2 Claims for damages because of bodily injury, occupational sickness or disease, or death of the 
Contractor’s employees;

.3 Claims for damages because of bodily injury, sickness or disease, or death of any person other than the 
Contractor’s employees;

.4 Claims for damages insured by usual personal injury liability coverage;

.5 Claims for damages, other than to the Work itself, because of injury to or destruction of tangible 
property, including loss of use resulting therefrom;

.6 Claims for damages because of bodily injury, death of a person or property damage arising out of 
ownership, maintenance or use of a motor vehicle;

.7 Claims for bodily injury or property damage arising out of completed operations; and

.8 Claims involving contractual liability insurance applicable to the Contractor’s obligations under 
Section 3.18.

§ 11.1.1.2  The Contractor’s liability insurance shall include all major coverages and be on a comprehensive general 
liability basis.

§ 11.1.2 The insurance required by Section 11.1.1 shall be written for not less than limits of liability specified in the 
Contract Documents or required by law, whichever coverage is greater. Coverages, whether written on an occurrence 
or claims-made basis, shall be maintained without interruption from the date of commencement of the Work until the 
date of final payment and termination of any coverage required to be maintained after final payment, and, with respect 
to the Contractor’s completed operations coverage, until the expiration of the period for correction of Work or for such 
other period for maintenance of completed operations coverage as specified in the Contract Documents.

§ 11.1.3 Certificates of insurance as specified in the Solicitation and as otherwise acceptable to the Owner shall be 
filed with the Owner and the User Agency prior to commencement of the Work and thereafter upon renewal or 
replacement of each required policy of insurance. These certificates and the insurance policies required by this Section 
11.1 shall contain a provision that coverages afforded under the policies will not be canceled or allowed to expire until 
at least 30 working days’ prior written notice has been given to the Owner and the User Agency. An additional 
certificate evidencing continuation of liability coverage, including coverage for completed operations, shall be 
submitted with the final Application for Payment as required by Section 9.10.2 and thereafter upon renewal or 
replacement of such coverage until the expiration of the time required by Section 11.1.2. Information concerning 
reduction of coverage on account of revised limits or claims paid under the General Aggregate, or both, shall be 
furnished by the Contractor with reasonable promptness.

§ 11.1.4 The Contractor shall cause the commercial liability coverage required by the Contract Documents to include 
(1) the Owner, the User Agency, and their elected and appointed officials, members, employees, and agents,  the 
Design Agent and the Design Agent’s consultants as additional insureds for claims caused in whole or in part by the 
Contractor’s acts or omissions during the Contractor’s operations; and (2) the Owner, the User Agency, and their 
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elected and appointed officials, members, employees, and agents,  as additional insureds for claims caused in whole or 
in part by the Contractor’s negligent acts or omissions during the Contractor’s completed operations.

§ 11.1.5  The Contractor shall be responsible for the prompt payment to the Owner of any deductible amounts under 
any insurance policies required under the Contract Documents for claims made pursuant to such policies.

§ 11.2  OWNER’S LIABILITY INSURANCE. 

§ 11.2.1  The Contractor shall furnish the Owner and the User Agency, through the Design Agent, an insurance 
certificate providing Owner’s Protective Liability extended to include the interests of the Design Agent, and to protect 
the Owner, User Agency, and Design Agent from any liability which might be incurred against any of them as a result 
of any operation of the Contractor or Subcontractors or their employees or anyone for whom either the Contractor or 
Subcontractors are responsible.  Such insurance shall be written for the same limits as the Contractor’s commercial 
general liability insurance and shall include the same coverage.

§ 11.2.2  If the Owner engages separate contractors to perform work for, or in or around, the Project, it shall require in 
its contracts with each separate contractor that Contractor and its officers, directors, partners, members, employees, 
and agents shall be: (i) named as additional insureds on a primary, noncontributory basis to any commercial general 
liability, pollution liability, and excess liability insurance policies; and (ii) provided a waiver of subrogation on all 
workers compensation and professional liability insurance policies.  

§ 11.3 PROPERTY INSURANCE
§ 11.3.1 The Contractor shall purchase and maintain, in a company or companies lawfully authorized to do business in 
the state of Rhode Island, property insurance written on a builder’s risk "all-risk" or equivalent policy form in the 
amount of the initial Contract Sum, plus value of subsequent Contract Modifications and cost of materials supplied or 
installed by others, comprising total value for the entire Project at the site on a replacement cost basis without optional 
deductibles. Such property insurance shall be maintained, unless otherwise provided in the Contract Documents or 
otherwise agreed in writing by all persons and entities who are beneficiaries of such insurance, until final payment has 
been made as provided in Section 9.10 or until no person or entity other than the Owner has an insurable interest in the 
property required by this Section 11.3 to be covered, whichever is later. This insurance shall include interests of the 
Owner, the User Agency, the Contractor, Subcontractors and Sub-subcontractors in the Project.  If the Owner and/or 
the User Agency incur any damages by failure of the Contractor to maintain such insurance, then the Contractor shall 
bear all reasonable cost resulting from such failure.

§ 11.3.1.1 Property insurance shall be on an "all-risk" or equivalent policy form and shall include, without limitation, 
insurance against the perils of fire (with extended coverage) and physical loss or damage including, without 
duplication of coverage, theft, vandalism, malicious mischief, collapse, earthquake, flood, windstorm, falsework, 
testing and startup, temporary buildings and debris removal including demolition occasioned by enforcement of any 
applicable legal requirements, and shall cover reasonable compensation for Design Agent’s and Contractor’s services 
and expenses required as a result of such insured loss.

§ 11.3.1.2 Deleted.  

§ 11.3.1.3 If the property insurance requires deductibles, the Owner shall pay costs not covered because of such 
deductibles.

§ 11.3.1.4 This property insurance shall cover portions of the Work stored off the site, and also portions of the Work in 
transit.

§ 11.3.1.5 Partial occupancy or use in accordance with Section 9.9 shall not commence until the insurance company or 
companies providing property insurance have consented to such partial occupancy or use by endorsement or 
otherwise. The Contractor shall take reasonable steps to obtain consent of the insurance company or companies and 
shall, without mutual written consent, take no action with respect to partial occupancy or use that would cause 
cancellation, lapse or reduction of insurance.
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§ 11.3.2 Deleted.

§ 11.3.3 Deleted.

§ 11.3.4 Deleted. 

§ 11.3.5 If during the Project construction period the Owner insures properties, real or personal or both, at or adjacent 
to the site by property insurance under policies separate from those insuring the Project, or if after final payment 
property insurance is to be provided on the completed Project through a policy or policies other than those insuring the 
Project during the construction period, the Owner shall waive all rights in accordance with the terms of Section 11.3.7 
for damages caused by fire or other causes of loss covered by this separate property insurance. All separate policies 
shall provide this waiver of subrogation by endorsement or otherwise.

§ 11.3.6 Before an exposure to loss may occur, the Contractor shall file with the Owner a copy of each policy that 
includes insurance coverages required by this Section 11.3. Each policy shall contain all generally applicable 
conditions, definitions, exclusions and endorsements related to this Project. Each policy shall contain a provision that 
the policy will not be canceled or allowed to expire, and that its limits will not be reduced, until at least 30 working 
days’ prior written notice has been given to the Owner and the User Agency.

§ 11.3.7 WAIVERS OF SUBROGATION
The Contractor waives all rights against the Owner and the User Agency and any of their subcontractors, 
sub-subcontractors, agents and employees, and (2) the Design Agent, Design Agent’s consultants, separate contractors 
described in Article 6, if any, and any of their subcontractors, sub-subcontractors, agents and employees, for damages 
caused by fire or other causes of loss to the extent covered by property insurance obtained pursuant to this Section 11.3 
or other property insurance applicable to the Work, except such rights as they have to proceeds of such insurance held 
by the Owner as fiduciary. The Owner or Contractor, as appropriate, shall require of the Design Agent, Design 
Agent’s consultants, separate contractors described in Article 6, if any, and the subcontractors, sub-subcontractors, 
agents and employees of any of them, by appropriate agreements, written where legally required for validity, similar 
waivers each in favor of other parties enumerated herein. The policies shall provide such waivers of subrogation by 
endorsement or otherwise. A waiver of subrogation shall be effective as to a person or entity even though that person 
or entity would otherwise have a duty of indemnification, contractual or otherwise, did not pay the insurance premium 
directly or indirectly, and whether or not the person or entity had an insurable interest in the property damaged.

§ 11.3.8 A loss insured under this property insurance shall be adjusted by the Contractor as fiduciary and made 
payable to the Owner as fiduciary for the insureds, as their interests may appear, subject to requirements of any 
applicable mortgagee clause and of Section 11.3.10. The Contractor shall pay Subcontractors their just shares of 
insurance proceeds received by the Contractor, and by appropriate agreements, written where legally required for 
validity, shall require Subcontractors to make payments to their Sub-subcontractors in similar manner.

§ 11.3.9 If required in writing by a party in interest, the Owner as fiduciary shall, upon occurrence of an insured loss, 
give bond for proper performance of the Contractor’s duties. The cost of required bonds shall be charged against 
proceeds received as fiduciary. The Contractor shall deposit in a separate account proceeds so received, which the 
Contractor shall distribute in accordance with such agreement as the parties in interest may reach, or as determined in 
accordance with the method of binding dispute resolution selected in the Agreement between the Owner and 
Contractor. If after such loss no other special agreement is made and unless the Owner terminates the Contract for 
convenience, replacement of damaged property shall be performed by the Contractor after notification of a Change in 
the Work in accordance with Article 7.

§ 11.3.10 The Contractor as fiduciary shall have power to adjust and settle a loss with insurers unless one of the parties 
in interest shall object in writing within 5 working days after occurrence of loss to the Contractor’s exercise of this 
power; if such objection is made, the dispute shall be resolved in the manner selected by the Owner and Contractor as 
the method of binding dispute resolution in the Agreement.  

§ 11.4 PERFORMANCE BOND AND PAYMENT BOND
§ 11.4.1 The Contractor shall furnish bonds covering faithful performance of the Contract and payment of obligations 
arising thereunder as stipulated in the Solicitation.
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§ 11.4.2 Upon the request of any person or entity appearing to be a potential beneficiary of bonds covering payment of 
obligations arising under the Contract, the Contractor shall promptly furnish a copy of the bonds or shall authorize a 
copy to be furnished.

ARTICLE 12   UNCOVERING AND CORRECTION OF WORK
§ 12.1 UNCOVERING OF WORK
§ 12.1.1 If a portion of the Work is covered contrary to the Design Agent’s request or to requirements specifically 
expressed in the Contract Documents, it must, if requested in writing by the Design Agent, be uncovered for the 
Design Agent’s examination and be replaced at the Contractor’s expense without change in the Contract Time.

§ 12.1.2 If a portion of the Work has been covered that the Design Agent has not specifically requested to examine 
prior to its being covered, the Design Agent may request to see such Work and it shall be uncovered by the Contractor. 
If such Work is in accordance with the Contract Documents, costs of uncovering and replacement shall, by appropriate 
Change Order, be at the Owner’s expense. If such Work is not in accordance with the Contract Documents, such costs 
and the cost of correction shall be at the Contractor’s expense unless the condition was caused by the Owner or a 
separate contractor in which event the Owner shall be responsible for payment of such costs.

§ 12.2 CORRECTION OF WORK
§ 12.2.1 BEFORE OR AFTER SUBSTANTIAL COMPLETION
The Contractor shall promptly correct Work rejected by the Design Agent or failing to conform to the requirements of 
the Contract Documents, whether discovered before or after Substantial Completion and whether or not fabricated, 
installed or completed. Costs of correcting such rejected Work, including additional testing and inspections, the cost of 
uncovering and replacement, and compensation for the Design Agent’s services and expenses made necessary 
thereby, shall be at the Contractor’s expense.

§ 12.2.2 AFTER SUBSTANTIAL COMPLETION
§ 12.2.2.1 In addition to the Contractor’s obligations under Section 3.5, if, within one year after the date of Final 
Completion of the Work or designated portion thereof or after the date for commencement of warranties established 
under Section 9.9.1, or by terms of an applicable special warranty required by the Contract Documents, any of the 
Work is found to be not in accordance with the requirements of the Contract Documents, the Contractor shall correct it 
promptly after receipt of written notice from the Owner to do so unless the Owner has previously given the Contractor 
a written acceptance of such condition. The Owner shall give such notice promptly after discovery of the condition. If 
the Contractor fails to correct nonconforming Work within a reasonable time after receipt of notice from the Owner or 
Design Agent, the Owner may correct it in accordance with Section 2.4.

§ 12.2.2.2 The one-year period for correction of Work shall be extended with respect to portions of Work first 
performed after Substantial Completion by the period of time between Substantial Completion and the actual 
completion of that portion of the Work.

§ 12.2.2.3 The one-year period for correction of Work shall not be extended by corrective Work performed by the 
Contractor pursuant to this Section 12.2.

§ 12.2.2.4 Upon request by the Owner and prior to the expiration of one year from the date of Final Completion, the 
Design Agent will conduct and the Contractor shall attend 2 meetings with the Owner to review the facility operations 
and performance.

§ 12.2.3 The Contractor shall remove from the site portions of the Work that are not in accordance with the 
requirements of the Contract Documents and are neither corrected by the Contractor nor accepted by the Owner.

§ 12.2.4 The Contractor shall bear the cost of correcting destroyed or damaged construction, whether completed or 
partially completed, of the Owner or separate contractors caused by the Contractor’s correction or removal of Work 
that is not in accordance with the requirements of the Contract Documents.

§ 12.2.5 Nothing contained in this Section 12.2 shall be construed to establish a period of limitation with respect to 
other obligations the Contractor has under the Contract Documents. Establishment of the one-year period for 
correction of Work as described in Section 12.2.2 relates only to the specific obligation of the Contractor to correct the 
Work, and has no relationship to the time within which the obligation to comply with the Contract Documents may be 
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sought to be enforced, nor to the time within which proceedings may be commenced to establish the Contractor’s 
liability with respect to the Contractor’s obligations other than specifically to correct the Work.

§ 12.3 ACCEPTANCE OF NONCONFORMING WORK
If the Owner prefers to accept Work that is not in accordance with the requirements of the Contract Documents, the 
Owner may do so instead of requiring its removal and correction, in which case the Contract Sum will be reduced as 
appropriate and equitable. Such adjustment shall be effected whether or not final payment has been made.

ARTICLE 13   MISCELLANEOUS PROVISIONS
§ 13.1 GOVERNING LAW
The Contract shall be governed by the law of the State of Rhode Island.

§ 13.2 SUCCESSORS AND ASSIGNS
§ 13.2.1 The Owner and Contractor respectively bind themselves, their successors, assigns and legal representatives to 
covenants, agreements and obligations contained in the Contract Documents. Except as provided in Section 13.2.2, 
neither party to the Contract shall assign the Contract as a whole without written consent of the other. If either party 
attempts to make such an assignment without such consent, that party shall nevertheless remain legally responsible for 
all obligations under the Contract.

§ 13.2.2 The Owner may, without consent of the Contractor, assign the Contract to any executive, legislative, judicial, 
regulatory, or administrative body of the state, or any political subdivision thereof, including without limitation, any 
department, division, agency, commission, board, office, bureau, authority, school, water, or fire district, or other 
agency of Rhode Island state or local government that exercises governmental functions, any other governmental 
authority, and any quasi-public corporation and/or body corporate and politic. The Contractor shall execute all 
consents reasonably required to facilitate such assignment.

§ 13.3 WRITTEN NOTICE
Written notice shall be deemed to have been duly served if delivered in person to the individual, to a member of the 
firm or entity, or to an officer of the corporation for which it was intended; or if delivered at, or sent by registered or 
certified mail or by courier service providing proof of delivery to, the last business address known to the party giving 
notice, or when received, if manually delivered or transmitted by electronic mail or facsimile to the last such address 
known to the party giving notice. 

§ 13.4 RIGHTS AND REMEDIES
§ 13.4.1 Duties and obligations imposed by the Contract Documents and rights and remedies available thereunder 
shall be in addition to and not a limitation of duties, obligations, rights and remedies otherwise imposed or available by 
law.

§ 13.4.2 No action or failure to act by the Owner, Design Agent or Contractor shall constitute a waiver of a right or 
duty afforded them under the Contract, nor shall such action or failure to act constitute approval of or acquiescence in 
a breach there under, except as may be specifically agreed in writing.

§ 13.5 TESTS AND INSPECTIONS
§ 13.5.1 Tests, inspections and approvals of portions of the Work shall be made as required by the Contract 
Documents and by applicable laws, statutes, ordinances, codes, rules and regulations or lawful orders of public 
authorities. Unless otherwise provided, the Contractor shall make arrangements for such tests, inspections and 
approvals with an independent testing laboratory or entity acceptable to the Owner, or with the appropriate public 
authority, and shall bear all related costs of tests, inspections and approvals. The Contractor shall give the Design 
Agent timely notice of when and where tests and inspections are to be made so that the Design Agent may be present 
for such procedures. The Owner shall bear costs of (1) tests, inspections or approvals that do not become requirements 
until after bids are received or negotiations concluded, and (2) tests, inspections or approvals where building codes or 
applicable laws or regulations prohibit the Owner from delegating their cost to the Contractor.

§ 13.5.2 If the Design Agent, Owner or public authorities having jurisdiction determine that portions of the Work 
require additional testing, inspection or approval not included under Section 13.5.1, the Design Agent will, upon 
written authorization from the Owner, instruct the Contractor to make arrangements for such additional testing, 
inspection or approval by an entity acceptable to the Owner, and the Contractor shall give timely notice to the Design 
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Agent of when and where tests and inspections are to be made so that the Design Agent may be present for such 
procedures. Such costs, except as provided in Section 13.5.3, shall be at the Owner’s expense.

§ 13.5.3 If such procedures for testing, inspection or approval under Sections 13.5.1 and 13.5.2 reveal failure of the 
portions of the Work to comply with requirements established by the Contract Documents, all costs made necessary by 
such failure including those of repeated procedures and compensation for the Design Agent’s services and expenses 
shall be at the Contractor’s expense.

§ 13.5.4 Required certificates of testing, inspection or approval shall, unless otherwise required by the Contract 
Documents, be secured by the Contractor and promptly delivered to the Design Agent.

§ 13.5.5 If the Design Agent is to observe tests, inspections or approvals required by the Contract Documents, the 
Design Agent will do so promptly and, where practicable, at the normal place of testing.

§ 13.5.6 Tests or inspections conducted pursuant to the Contract Documents shall be made promptly to avoid 
unreasonable delay in the Work.

§ 13.6 INTEREST
No interest shall be due or payable on account of any payment due or unpaid under the Contract Documents except in 
accordance with the provisions of "Prompt Payment by Department of Administration," R.I. Gen. Laws §§ 42-11.1-1 
et seq.

§ 13.7 TIME LIMITS ON CLAIMS
The Owner and Contractor shall commence all claims and causes of action, whether in contract, tort, breach of 
warranty or otherwise, against the other arising out of or related to the Contract in accordance with the requirements of 
the final dispute resolution method selected in the Agreement within the time period specified by applicable law. The 
Owner and Contractor waive all claims and causes of action not commenced in accordance with this Section 13.7.

ARTICLE 14   TERMINATION OR SUSPENSION OF THE CONTRACT
§ 14.1 TERMINATION BY THE CONTRACTOR
§ 14.1.1 The Contractor may terminate the Contract if the Work is stopped for a period of 30 calendar days through no 
act or fault of the Contractor or a Subcontractor, Sub-subcontractor or their agents or employees or any other persons 
or entities performing portions of the Work under direct or indirect contract with the Contractor, for any of the 
following reasons:

.1 Issuance of an order of a court or other public authority having jurisdiction that requires all Work to be 
stopped;

.2 An act of government, such as a declaration of national emergency that requires all Work to be stopped; 
or

.3 Because the Design Agent has not issued a Certificate for Payment and has not notified the Contractor 
of the reason for withholding certification as provided in Section 9.4.1

§ 14.1.2  Deleted.

§ 14.1.3 If one of the reasons described in Section 14.1.1 exists, the Contractor may, upon 7 working days’ written 
notice to the Owner and Design Agent, terminate the Contract and recover from the Owner payment for Work 
executed. 

§ 14.1.4 If the Work is stopped for a period of 60 calendar days through no act or fault of the Contractor or a 
Subcontractor or their agents or employees or any other persons performing portions of the Work under contract with 
the Contractor because the Owner has repeatedly failed to fulfill the Owner’s obligations under the Contract 
Documents with respect to matters important to the progress of the Work, the Contractor may, upon 7 additional days’ 
written notice to the Owner and the Design Agent, terminate the Contract and recover from the Owner as provided in 
Section 14.1.3.

§ 14.2 TERMINATION BY THE OWNER FOR CAUSE
§ 14.2.1 The Owner may terminate the Contract if the Contractor:

.1 refuses or fails to supply enough properly skilled workers or proper materials;
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.2 fails to make payment to Subcontractors for materials or labor in accordance with the respective 
agreements between the Contractor and the Subcontractors;

.3 disregards or fails to comply with applicable laws, statutes, ordinances, codes, rules and regulations, or 
lawful orders of a public authority;

.4 otherwise is guilty of breach of a provision of the Contract Documents; or

.5 cancels or the Contractor or the Owner receives notice of cancellation or nonrenewal of any insurance 
required under the Contract Documents.

§ 14.2.2 When any of the above reasons exist, the Owner, upon certification by the Initial Decision Maker that 
sufficient cause exists to justify such action, may without prejudice to any other rights or remedies of the Owner and 
after giving the Contractor and the Contractor’s surety, if any, 7 working days’ written notice, terminate employment 
of the Contractor and may, subject to any prior rights of the surety:

.1 Exclude the Contractor from the site and take possession of all materials, equipment, tools, and 
construction equipment and machinery thereon owned by the Contractor;

.2 Accept assignment of subcontracts pursuant to Section 5.4; and

.3 Finish the Work by whatever reasonable method the Owner may deem expedient. Upon written request 
of the Contractor, the Owner shall furnish to the Contractor a detailed accounting of the costs incurred 
by the Owner in finishing the Work.

§ 14.2.3 When the Owner terminates the Contract for one of the reasons stated in Section 14.2.1, the Contractor shall 
not be entitled to receive further payment until the Work is finished.

§ 14.2.4 If the unpaid balance of the Contract Sum exceeds costs of finishing the Work, including compensation for 
the Design Agent’s services and expenses made necessary thereby, and other damages incurred by the Owner and not 
expressly waived, such excess shall be paid to the Contractor. If such costs and damages exceed the unpaid balance, 
the Contractor shall pay the difference to the Owner. The amount to be paid to the Contractor or Owner, as the case 
may be, shall be certified by the Initial Decision Maker, upon application, and this obligation for payment shall 
survive termination of the Contract.

§ 14.3 SUSPENSION BY THE OWNER FOR CONVENIENCE
§ 14.3.1 The Owner may, without cause, order the Contractor in writing to suspend, delay or interrupt the Work in 
whole or in part for such period of time as the Owner may determine.

§ 14.3.2 The 
(Paragraphs deleted)
Owner shall not be liable to the Contractor or any Subcontractor for claims or damages of any nature caused by or 
arising out of any delays.  The sole remedy against the Owner for delays shall be the allowance of additional time for 
completion of the Work in accordance with the provisions of Section 8.3.1. 
 
§ 14.4 TERMINATION BY THE OWNER FOR CONVENIENCE
§ 14.4.1 The Owner may, at any time, terminate the Contract for the Owner’s convenience and without cause.

§ 14.4.2 Upon receipt of written notice from the Owner of such termination for the Owner’s convenience, the 
Contractor shall:

.1 cease operations as directed by the Owner in the notice;

.2 take actions necessary, or that the Owner may direct, for the protection and preservation of the Work; 
and

.3 except for Work directed to be performed prior to the effective date of termination stated in the notice, 
terminate all existing subcontracts and purchase orders and enter into no further subcontracts and 
purchase orders.

§ 14.4.3 In case of such termination for the Owner’s convenience, the Contractor shall be entitled to receive payment 
for Work executed, and costs incurred by reason of such termination.
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ARTICLE 15   CLAIMS AND DISPUTES
§ 15.1 CLAIMS
§ 15.1.1 DEFINITION
A Claim is a demand or assertion by one of the parties seeking, as a matter of right, payment of money, or other relief 
with respect to the terms of the Contract. The term "Claim" also includes other disputes and matters in question 
between the Owner and Contractor arising out of or relating to the Contract. The responsibility to substantiate Claims 
shall rest with the party making the Claim.

§ 15.1.2 NOTICE OF CLAIMS
Claims by either the Owner or Contractor must be initiated by written notice to the other party. Such notice shall be 
provided in writing to the designated representative of the party to whom the notice is addressed and shall be deemed 
to have been duly serviced if delivered in person, by mail, by courier, or by electronic transmission. Claims by either 
party must be initiated within 21 working days after occurrence of the event giving rise to such Claim or within 21 
working days after the claimant first recognizes the condition giving rise to the Claim, whichever is later.

§ 15.1.3 CONTINUING CONTRACT PERFORMANCE
Pending final resolution of a Claim, except as otherwise agreed in writing or as provided in Section 9.7 and Article 14, 
the Contractor shall proceed diligently with performance of the Contract and the Owner shall continue to make 
payments in accordance with the Contract Documents. The Design Agent will prepare Change Orders and issue 
Certificates for Payment in accordance with the decisions of the Initial Decision Maker. 

§ 15.1.4 CLAIMS FOR ADDITIONAL COST
If the Contractor wishes to make a Claim for an increase in the Contract Sum, written notice as provided herein shall 
be given before proceeding to execute the Work. Prior notice is not required for Claims relating to an emergency 
endangering life or property arising under Section 10.4.

§ 15.1.5 CLAIMS FOR ADDITIONAL TIME
§ 15.1.5.1 If the Contractor wishes to make a Claim for an increase in the Contract Time, written notice as provided 
herein shall be given. The Contractor’s Claim shall include an estimate of cost and of probable effect of delay on 
progress of the Work. In the case of a continuing delay, only one Claim is necessary.

§ 15.1.5.2 If adverse weather conditions are the basis for a Claim for additional time, such Claim shall be documented 
by data substantiating that weather conditions were abnormal for the period of time, could not have been reasonably 
anticipated and had an adverse effect on the scheduled construction.

§ 15.1.5.3 Claims for increase in the Contract Time shall set forth in detail the circumstances that form the basis for the 
Claim, the date upon which each cause of delay began to affect the progress of the Work, the date upon which each 
cause of delay ceased to affect the progress of the Work and the number of days’ increase in the Contract Time 
claimed as a consequence of each such cause of delay. The Contractor shall provide such supporting documentation as 
the Owner may require including, where appropriate, a revised construction schedule indicating all the activities
affected by the circumstances forming the basis of the Claim.

§ 15.1.5.4 The Contractor shall not be entitled to a separate increase in the Contract Time for each one of the number of 
causes of delay which may have concurrent or interrelated effects on the progress of the Work, or for concurrent 
delays due to the fault of the Contractor.

§ 15.1.6 The Contractor waives Claims against the Owner for consequential damages arising out of or 
relating to this 
(Paragraphs deleted)
Contract.  This waiver includes damages incurred by the Contractor for principal office expenses, including 
the compensation of personnel stationed there, for losses of financing, business and reputation, and for loss of 
profit. This waiver is applicable, without limitation, to all consequential damages due to the Contractor’s 
termination in accordance with Article 14.  Nothing in this Section 15.1.6 shall be deemed to preclude an 
award of liquidated damages, when applicable, in accordance with the requirements of the Contract 
Documents.



Init.
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§ 15.2 INITIAL DECISION
§ 15.2.1 Claims shall be referred to the Initial Decision Maker for initial decision. The University of Rhode Island 
Vice President for Administration and Finance appointed pursuant to the provisions of the "Delegation of Limited 
Procurement Authority," dated January 19, 2018, will serve as the Initial Decision Maker in accordance with the 
provisions of the "Delegations of Limited Procurement Authority," State Purchases Act, State of Rhode Island 
Procurement Regulations, and this Section 15.2.1. An initial decision shall be required as a condition precedent to 
binding dispute resolution pursuant to Section 15.3.1 of any Claim arising prior to the date final payment is due.

§ 15.2.2 Deleted. 

§ 15.2.3 Deleted.

§ 15.2.4 Deleted.

§ 15.2.5 Deleted.

§ 15.2.6 Deleted.

§ 15.2.6.1 Deleted.

§ 15.2.7 Deleted.

§ 15.2.8 Deleted.

§ 15.3 MEDIATION
§ 15.3.1 For any Claim not resolved by the Initial Decision Maker procedures set forth in Section 15.2.1, and prior to 
the implementation of the binding dispute resolution procedures set forth in Section 15.4.1, the Contractor or the 
Design Agent shall have the option to pursue mediation, exercisable by written notice to the Owner within 30 calendar 
days of an Initial Decision.  In the event of the exercise of such option by the Contractor or the Design Agent, the 
Owner and the Contractor or the Design Agent shall attempt to select a mediator, and in the event that the Owner and 
the Contractor or the Design Agent cannot agree on a mediator, either party may apply in writing to the Presiding 
Justice of the Providence County Superior Court, with a copy to the other, with a request for the court to appoint a 
mediator, and the costs of the mediator shall be borne equally by both parties.
 
§ 15.3.2 Deleted.

§ 15.3.3 Deleted.

§ 15.4 BINDING DISPUTE RESOLUTION
§ 15.4.1 For any Claim not resolved by the Initial Decision Maker procedures set forth in Section 15.2.1, or mediation 
at the option of the Contractor pursuant to Section 15.3.1, the method of binding dispute resolution shall be determined 
in accordance with the provisions of the "Public Works Arbitration Act," R.I. Gen. Laws §§ 37-16-1 et seq.

(Paragraphs deleted)
§ 15.4.4 Deleted.

§ 15.4.4.1 Deleted. 

§ 15.4.4.2 Deleted.

§ 15.4.4.3 Deleted.

§ 16  COMPLIANCE WITH APPLICABLE LAW

The Contractor and its Subcontractors shall comply with all applicable federal, state, and local laws.
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DOCUMENT 00 7200 – URI  STANDARD  DOCUMENTS 

PART 1 – GENERAL 

1.1 The latest version of the following documents, available on the URI Capital Projects website, 
 http://web.uri.edu/capitalprojects/manual-for-construction-project-safety-procedures/, will 
apply to all of the work of this project and are hereby incorporated by reference: 

URI Sexual Harassment Policy 
Manual for Construction Project Safety Procedures
Access Box Keys
Residential Sprinkler Protection
Hot Work Permitting 
Fire Protection System Impairment 
Fire Watches
URI Water System Regulations/Policies
URI  Contractor Attestation Related to COVID-19 Pandemic

END OF DOCUMENT 
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SECTION 01 1000 - SUMMARY 
 
PART 1 -  GENERAL 

1.01 PROJECT 

A. See Supplemental General Conditions for official Project Information. 

B. The Project consists of the construction of the following types of work: 
1. Architectural, plumbing, mechanical and electrical work described below. 

1.02 CONTRACT DESCRIPTION 

A. Contract Type:  A single prime contract based on a Stipulated Price as described in 
Document 00 5200 - Agreement. 

1.03 DESCRIPTION OF WORK 

A. Scope of demolition and removal work is shown on drawings and as specified in 
Section 02 4119. 

B. Scope of alterations work is shown on drawings and/or as specified herein. 

C. Site modifications:  None. 

D. Architectural modifications:  

 1. Modifications to interior metal stud and gypsum board partitions and ceilings; 
patching and repair of existing finishes including resinous flooring and integral base, 
acoustical panel ceilings, and painting. 

 2. Installation of new formed metal enclosures at existing exhaust hoods. 

 3. New acoustical panel ceilings. 

 4. New access panels. 

 5. New stainless steel doors and frames. 

E. Plumbing modifications:  

 1. Modifications to plumbing systems at Process Rooms. 

F. Mechanical modifications:  

 1. Modifications to mechanical systems at Process Rooms including redirection of 
ductwork from AHU-1 to AHU-6.  One Process Room must be operational at all times 
during construction. 

E. Electrical modifications:  

 1. Modifications to electrical systems at Process Rooms, including electrical and fire 
alarm. 
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1.04 OWNER OCCUPANCY/SCHEDULE 

A. Owner intends to continuously occupy the facility.  Work areas will be made available 
as mutually agreed to during project scheduling.  See Attachment A at the end of this 
section for availability and restrictions on access to spaces. 

B. Work to begin within 7 days of receipt of Purchase Order. 

C. Cooperate with Owner to minimize conflict and to facilitate Owner's operations. 

1.05 CONTRACTOR USE OF SITE AND PREMISES 

A. Construction Operations:  Limited to areas noted on Drawings. Coordinate with 
Attachment A following this section.  Include all costs of this coordination, including all 
premium time wages that may be required to meet these requirements, in the Base bid. 

B. Arrange use of site and premises to allow: 
1. Adjacent projects to progress as planned for the Owner. 
2. Use of street and adjacent properties by the Public. 
3. Continued operation of the facility in accordance with Attachment A.  

C. Provide access to and from site as required by law and by Owner: 
1. Maintain appropriate egress for workforce and users of the facility. 
2. Do not obstruct roadways, sidewalks, or other public ways without permit.  Provide 

necessary signage and barriers to direct pedestrians around work areas. 

D. Time Restrictions: 
1. Limit conduct of especially noisy work when events are in process.  Night and 

weekend work is allowed. 

E. Utility Outages and Shutdown: 
1. Do not disrupt or shut down life safety systems, including but not limited to fire 

sprinklers and fire alarm system, without 7 days notice to Owner and authorities 
having jurisdiction. 

2. Prevent accidental disruption of utility services to other facilities. 
3.    Contractor to provide written notification on Fire Sprinkler and Alarm System 

Impairment Notification Form following this section as Attachment B. 
 

1.06 ITEMS TO BE SALVAGED 

 A.   Acoustical panel ceilings for reinstallation. 

 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION – NOT USED 

END OF MAIN SECTION – See Attachments A, B, and C following. 
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Attachment A – 01 1010 

 
NOTE:   

Unrestricted = Contractor to plan and schedule work and submit for review by 

Owner 

Limited Restriction = Contractor to meet with Owner and coordinate access to these 

areas 

Restricted = Contractor to perform work on dates provided in this document 

 

GENERAL NOTES: 

 

 

The Contractor will be responsible for providing protection for all furniture and 

belongings in each office.  The Contractor is also responsible for cleaning their work 

areas after each shift so that they are ready for Owner occupancy the next day.  

 

The Contractor is responsible for maintaining egress paths during construction to the 

satisfaction of the Fire Marshall and the AHJ. 

 

The building occupants are sensitive to dust issues.  The Contractor will be responsible 

for providing dust containment in each area while it is under construction and then 

cleaning each contained area daily when the shift is over.   

 

Contractor is responsible for coordinating with the Owner for exterior hoisting, if needed, 

with respect to timing, crane placement, window removal, temporary openings and 

restoration, etc, and is responsible for any and all associated costs. 

 

Parking is restricted to areas designated by the University.   

 

Any material not installed during the shift must be removed from occupied areas at the 

end of each shift. 

 

The Contractor is responsible to protect areas below the roof from water damage in case 

of rain. 

 

 

 

 

 

 

 

 

 

 





Fire Sprinkler and Alarm System Impairment Notification Form 

To: URI Office of Capital Projects 

Date ____________________________ 

Start of Planned Impairment:   
End of Planned Impairment:   
Building occupied during impairment:  Yes:   No:  
Any hot work to be performed:  Yes:   No:  

Description of Work to be performed:          
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              

URI Manager of Alarms, Mike Suriani, can also be directly contacted at 401-639-2268. 

Contractor supervisory personnel shall remain in the building for the entire duration of the impairment. 

Name:     

Company:     

Phone:     

ATTACHMENT B – SUMMARY 01100 

ATTACHMENT B - SUMMARY 01100ATTACHMENT B - FIRE PROTECTION IMPAIRMENT FORM

RebeccaT
Typewritten Text
01 1020 -

RebeccaT
Typewritten Text
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01 1030 SUMMARY - Attachment C 

Abatement Plan 

 
 

The asbestos abatement plan following this page has been prepared by the University’s 

consultant and applies to the work areas of this project as noted.  The following work has 

already been accomplished by other subcontractors: 

 

 

(None) 

 

 

The following work is to be included as part of this project and shall be included in the 

Base Bid price: 

 

 

(None) 

 

 

 

 

. 
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SECTION 01 2000 - PRICE AND PAYMENT PROCEDURES 
 
PART 1 -  GENERAL 
 
1.01      SECTION INCLUDES 
 

A. Allowances. 
 

B. Testing and inspection allowances. 
 
C. Schedule of values. 

 
D. Applications for payment. 

 
E. Warranty inspection retainage. 

 
F. Sales tax exemption. 

 
G. Change procedures. 

 
H. Defect assessment. 

 
I. Unit prices. 

 
J. Alternates.  

 
1.02  ALLOWANCES 

 
A. See General Conditions Article 3.8 for Allowance provisions. 

 
B. Design Agent Responsibility: 

1. Consult with Contractor for consideration and selection of products, suppliers, and  
Installers. 

2. Select products in consultation with Owner and transmit decision to Contractor. 
3. Prepare Change Order to adjust final cost. 

 
C. Contractor Responsibility: 

1.     Assist Design Agent or its Consultants in selection of products, suppliers and installers. 
            2.     Obtain proposals from suppliers and installers, and offer recommendations. 

3. On notification on selection by Design Agent, execute purchase agreement with 
designated supplier and installer. 

4.     Arrange for and process shop drawings, product data, and samples.  Arrange for delivery. 
5.      Promptly inspect products upon delivery for completeness, damage, and defects.  Submit  
         claims for transportation damage.  

 
D. Schedule of Allowances: See Attachment A. 
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1.03 TESTING AND INSPECTION ALLOWANCE 
  

A. All costs of regularly scheduled testing are included in the Base Bid.  See Attachment A for 
allowance to cover costs of additional testing to be provided when directed by the Owner. 

 
B. See Section 01 4000 and its attachment for testing requirements. 

 
1.04       SCHEDULE OF VALUES 
 

A. Submit Schedule of Values in duplicate, one copyrighted original and one copy. 
 

B. Format:  Utilize the Table of Contents of this Project Manual. Identify each line item with 
number and title of the major specification Section.  Identify site mobilization, bonds, insurance 
and closeout. 

  
C. Include in each line item, the amount of Allowances specified in this Section.  For unit cost 

Allowances, identify quantities taken from Contract Documents multiplied by the unit cost to 
achieve the total for the item. 

 
D. Include separately for each line item, a direct proportional amount of Contractor's overhead and 

profit. 
 

E. Revise schedule to list approved Change Orders, with each Application for Payment. 
 
1.05       APPLICATIONS FOR PAYMENT 
 

A. Submit each application on an original AIA Form G702 - Application and Certificate for 
Payment and AIA G703 - Continuation Sheet, accompanied by three copies.  
1. Prepare a draft version “pencil copy” of each application and distribute via email 5 days 

prior to due date for review by Design Agent and Owner’s representative. 
2. After making agreed revisions, individually sign and notarize and emboss with notary's 

official seal, the original and each of the three copies.  Deliver to Owner’s representative 
for further processing and distribution. 

3. Applications not including original copyrighted AIA G702, and G703 Forms, will be 
rejected, and returned for re-submittal. 

4. Applications not properly signed and notarized will be rejected, and returned for re-
submittal. 

5. Applications submitted without the following items described in this section and its 
attachments will be returned for resubmittal. 

 
B.    Content and Format:  Utilize Schedule of Values for listing items in Application for Payment. 

 
C.    Provide one hard copy and one copy in disc form of the updated construction schedule with  
         each Application for Payment submission, prepared per Section 01 3300. 
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1. Provide a statement signed by the Contractor's firm principal certifying that there are no 
unidentified outstanding claims for delay. 

 
D. Include with each monthly Application for Payment, following the first application, Certified 

Monthly Payroll Records with proper compliance cover sheet for the previous month's pay 
period.  Identify MBE/DBE subcontractors and hours worked in a format acceptable to URI.  
See Attachment A this section for current State and Federal requirements.  

 
E.    Submit with transmittal letter as specified for Submittals in Section 01 3300. 
  
F.    Beginning with the second Application for Payment, Contractor's right to payment must be  
         substantiated by documenting, on a copy of the URI Waiver of Lien Form included in   
         Document 00 6140 - Waiver of Lien Form in this Project Manual, that payment monies due,  

less retainage not exceeding ten percent, have been paid in full to subcontractor and suppliers 
for work, materials, or rental of equipment billed for under specific line item numbers in the  

         immediately preceding application. 
 

G. Substantiating Data:  When the Owner or Design Agent requires additional substantiating 
information from the review of the “pencil copy”, submit data justifying dollar amounts in 
question.   

 
H. In addition to the items above, include the following with the Application for Payment : 

1. Record Documents as specified in Section 01 7800, for review by the Owner which will 
be returned to the Contractor. 

2. Affidavits attesting to off-site stored products with insurance certificates as requested. 
3. Digital Photographs as specified in Section 01 3300.  Include on same disc with 

construction schedule. 
 
I. Payment Period:  Submit at monthly intervals unless stipulated otherwise in the Supplemental 

General Conditions. 
 
1.06       WARRANTY INSPECTION RETAINAGE 
  

A. A percentage of job cost as defined in Attachment A will be retained from Final Payment for 
a duration of ten months.  If, after ten months, all systems including mechanical and 
electrical, are determined by the Owner to be properly functioning, the Warranty Inspection 
Retainage will be released. 

 
B. If, after ten months, there are found to be modifications, adjustments, or corrections 

necessary to be made to address any system or product malfunction, in order to fulfill 
specified performance or requirements of such systems or products, release of the warranty 
inspection retainage will be delayed until such malfunctions are rectified. 
 

C. If, after twelve months from the date of Final Completion, all systems have not been fully 
addressed, the Owner may utilize the Warranty Inspection Retainage to hire others to execute 
necessary modifications, adjustments, or corrections. 
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1.07 SALES TAX EXEMPTION 
 

A. Owner is exempt from sales tax on products permanently incorporated in Work of the Project. 
1.     Obtain sales tax exemption certificate number from Owner. 
2. Place exemption certificate number on invoice for materials incorporated in the Work of 

the Project. 
3. Furnish copies of invoices to Owner. 
4. Upon completion of Work, file a notarized statement with Owner that all purchases 

made under exemption certificate were entitled to be exempt. 
5. Pay legally assessed penalties for improper use of exemption certificate number. 

 
1.08       CHANGE PROCEDURES 
 

A. Submittals:  Submit name of the individual authorized to receive change documents, and be   
         responsible for informing others in Contractor's employ or Subcontractors of changes to the      
         Work. 

 
B. The Design Agent will advise of minor changes in the Work not involving an adjustment to 

Contract Sum or Contract Time by issuing supplemental instructions on AIA Form G710. 
 
C. The Design Agent may issue a Proposal Request which includes a detailed description of a 

proposed change with supplementary or revised Drawings and specifications, a change in 
Contract Time for executing the change with a stipulation of any overtime work required, and 
the period of time during which the requested price will be considered valid.  Contractor will 
prepare and submit an estimate within 15 days. 

 
D. The Contractor may propose changes by submitting a request for change to the Design Agent, 

describing the proposed change and its full effect on the Work.  Include a statement describing 
the reason for the change, and the effect on the Contract Sum and Contract Time with full 
documentation, and a statement describing the effect on Work by separate or other Contractors. 
Document any requested substitutions in accordance with Section 01 6000. 

 
E. Stipulated Sum Change Order:  Based on Proposal Request, and Contractor's fixed price 

quotation, or Contractor's request for a Change Order as approved by Design Agent. 
 

F. Unit Price Change Order:  For contract unit prices and quantities, the Change Order will be 
executed on a fixed unit price basis.  For unit costs or quantities of units of work which are not 
pre-determined, execute the Work under a Construction Change Directive. Changes in the 
Contract Sum or Contract Time will be computed as specified for a Time and Material Change 
Order. 

 
G. Construction Change Directive: Design Agent may issue a directive, on AIA Form G713 

Construction Change Directive signed by the Owner, instructing the Contractor to proceed with 
a change in the Work, for subsequent inclusion in a Change Order.  Document will describe 
changes in the Work, and designate method of determining any change in the Contract Sum or 
Contract Time.  Promptly execute the change. 
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H. Time and Material Change Order:    Submit an itemized account and supporting data after 

completion of the change, including timeslips signed by Owner’s representative, within the time 
limits indicated in the Conditions of the Contract.  The Design Agent will determine the change 
allowable in the Contract Sum and Contract Time as provided in the Contract Documents.  Only 
Owner-representative-signed timeslips will be considered. 

 
I. Maintain detailed records of work done on a Time and Material basis.  Submit timeslips daily 

for verification and sign-off by Owner’s representative on-site.  Provide full information 
required for an evaluation of the proposed changes, and to substantiate costs for the changes in 
the Work. 

 
J. Document each quotation for a change in cost or time with sufficient data to allow an evaluation 

of the quotation.  Provide detailed breakdown of costs and estimates for labor and materials 
including a detailed breakdown for subcontractor's or vendor's Work.  Include copies of written 
quotations from subcontractors or vendors.  

 
K. Change Order Forms:  AIA G701 Change Order. 
 
L. Execution of Change Orders:  The Design Agent will issue Change Orders for signatures of the 

parties as provided in the Conditions of the Contract. 
 

M. Correlation Of Contractor Submittals: 
1. Promptly revise the Schedule of Values and the Application for Payment forms to record 

each authorized Change Order as a separate line item and adjust the Contract Sum. 
Promptly revise progress schedules to reflect any change in the Contract Time, revise sub-
schedules to adjust times for any other items of work affected by the change, and resubmit. 

2. Promptly enter changes in the Project Record Documents. 
 
1.09     DEFECT ASSESSMENT 
 

A.     Replace the Work, or portions of the Work, not conforming to specified requirements. 
 

B. If, in the opinion of the Design Agent, it is not practical to remove and replace the Work, the 
Design Agent will direct an appropriate remedy or adjust payment. 

 
C. The defective Work may remain, but the unit sum will be adjusted to a new sum at the 

discretion of the Design Agent. 
 

D. The defective Work will be partially repaired to the instructions of the Design Agent, and the 
unit sum will be adjusted to a new sum at the discretion of the Design Agent. 

 
E. The individual Specification Sections may modify these options or may identify a specific 

formula or percentage sum reduction. 
 

Tecton Project #URI-74-IN
Standard Contract Documents-URI Bid 

Avedisian Hall PDI Improvements 
 URI # KC.R.AVED.2021.003 

April 19, 2023



University of Rhode Island  Standard Contract Documents-URI Bid 

 
Rev. 1/2/14                                  PRICE AND PAYMENT PROCEDURES 
                                                                                                                                                               01 2000-6 
 

F. The authority of the Design Agent to assess the defect and identify a payment adjustment, is 
final. 

 
G. Non-Payment for Rejected Products:  Payment will not be made for rejected products for any of 

the following: 
1. Products wasted or disposed of in a manner that is not acceptable. 
2. Products determined as unacceptable before or after placement. 
3. Products not completely unloaded from the transporting vehicle. 
4. Products placed beyond the lines and levels of the required Work. 
5. Products remaining on hand after completion of the Work. 
6. Loading, hauling, and disposing of rejected products. 

 
1.10 UNIT PRICES 
 

    A. See Attachment A. 
 
1.11   ALTERNATES 
 
    A.   Alternates quoted on Bid Forms will be reviewed and accepted or rejected at the Owner’s  
   option.  Accepted Alternates will be identified in the Purchase Order.  
 

B.   Coordinate related work and modify surrounding work as required. 
 
C.   Schedule of Alternates:  See Attachment A. 

 
PART 2 - PRODUCTS 
  Not Used. 
 
PART 3 - EXECUTION 
  Not Used. 
 
END OF SECTION 
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01 2010 PRICE AND PAYMENT PROCEDURES - Attachment A  

 

A.  Allowances 

 

1. Unforeseen HVAC work due to hidden existing conditions.  $  20,000 

2. Unforeseen electrical work due to hidden conditions.   $  15,000 

3. Concrete slab and wall repairs in mech room and areaway.  $  15,000 

4. Unforeseen ceiling tile replacement due to damage during  

 construction        $  10,000 

 

Total Allowances:       $  60,000 

 

B.  Testing Allowance 

 

1. None 

 

C.  Unit Prices 

 

 1. None 

 

D.  Alternates 

 

Alt. 1 – Provisional exhaust snorkels in process rooms 1, 2, 3. 

Alt. 2 – Double door to provide additional isolation in clean corridor. 

Alt. 3 – Supplemental cooling to storage room 023 to better control dehumidification in 

extreme days. 

Alt. 4 – Provide wiring at outlets at locations which were not completed in previous phase 

of work.  

 

E.  Payroll Reporting 

 

1. Forms for the submission of Certified Payroll Records may be found from the 

Rhode Island Prevailing Wage Website in either PDF or Excel formats.  These 

forms must be used on monthly submittals. 

 

2. Identify Apprenticeship hours required under RIGL 37-13-3.1 for all contracts 

over $1million in value. 

 

3. A Minority Utilization Report for minority subcontractors must be included.  

Use the form provided as Attachment B. 

 

E.  Warranty Inspection Retainage  

 

1. One-half of one percent of the cost of the Work will be retained from Final 

Payment for this purpose. 

 

http://www.dlt.ri.gov/pw/
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01 2030 PRICE AND PAYMENT PROCEDURES - Attachment C 

Small Project Changes 

 

A.  The following amendments are made to this Section in order to facilitate execution of 

smaller projects at URI.  They apply to the work of this project.  All portions of the 

specification Section not deleted or amended remain in full force and effect for this project. 

 

B.   No amendments are necessary in this Section due to project size.  See Attachment A for 

project specific amendments. 

 

 

END OF ATTACHMENT 
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Rev. 1/2/14   ADMINISTRATIVE REQUIREMENTS   
   01 3000-1 

SECTION 01 3000 - ADMINISTRATIVE REQUIREMENTS 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Site administration

B. Coordination and project conditions.

C. Preconstruction meeting.

D. Site mobilization meeting.

E. Progress meetings.

F. Pre-installation meetings.

1.02      SITE ADMINISTRATION 

A. Maintain a daily attendance log to include the names of all project employees and guests to
the site regardless of project size.  Each guest signing the log should indicate a brief 
description of the reason for the visit, the guest’s employer or organization.  The log sheet, or 
sheets, must clearly indicate the Project Name, and the name of the Prime contractor.  Each 
line in the log should allow for the name of that employee, the employee’s job title (use 
terminology used by prevailing wage job title), the name of that employee’s employer and the 
employee's contact information.  This log shall be kept on a uniform form prescribed by the 
Director of Labor and Training.  Such log shall be available for inspection on the site at all 
times by the Purchaser, Owner, and/or the Director of the Department of Labor and Training 
and his or her designee.  Provide copies when requested. The log shall comply with 
requirements of RIGL 37-12-12(c.).

1.03 COORDINATION AND PROJECT CONDITIONS 

A. Coordinate the scheduling, submittals, and the Work of the various Sections of the Project
Manual to ensure an efficient and orderly sequence of the installation of interdependent
construction elements.

B. Verify that the utility requirements and characteristics of the operating equipment are
compatible with the building utilities.  Coordinate the Work of the various Sections having
interdependent responsibilities for installing, connecting  to, and placing in service, such
equipment.

C. Coordinate the space requirements, supports and installation of the mechanical and electrical
Work, which are indicated diagrammatically on the Drawings.  Follow the routing shown for
the pipes, ducts, and conduit, as closely as practicable; place runs parallel with the lines of the
building.  Utilize spaces efficiently to maximize accessibility for other installations, for
maintenance, and for repairs.
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D. Coordinate the completion and clean up of the Work of the separate Sections in preparation for  

Substantial Completion and for portions of the Work designated for the Owner’s partial 
occupancy. 

 
E. After the Owner’s occupancy of the premises, coordinate access to the site for correction of 

defective Work and the Work not in accordance with the Contract Documents to minimize 
disruption of the Owner’s activities. 

 
1.04 PRECONSTRUCTION MEETING 
 

A. The Design Agent will schedule a meeting after a Purchase Order is issued to the Contractor. 
 

B. Attendance Required:  Owner’s Representative, Design Agent, and Contractor. 
 

C. Agenda: 
1. Distribution of the Contract Documents. 
2. Submission of a list of Subcontractors, a list of products, schedule of values, and a 

progress schedule. 
3. Designation of the personnel representing the parties in the Contract and the Design 

Agent. 
4. The procedures and processing of the field decisions, submittals, substitutions, 

applications for payments, proposal requests, Change Orders, and Contract closeout 
procedures. 

5. Scheduling. 
 

D. Contractor shall record the minutes and distribute copies within two days after the meeting to 
the participants, with copies to the Design Agent, Owner, other participants, and those 
consultants affected by the decisions made. 

 
1.05 SITE MOBILIZATION MEETING 
 

A. The Design Agent will schedule a meeting at the Project site prior to the Contractor's occupancy 
and may occur at the same time as the Preconstruction meeting noted above. 

 
B. Attendance Required:  The Owner, Design Agent, Contractor, the Contractor's Superintendent, 

and major Subcontractors. 
 

C. Agenda: 
1. Use of the premises by the Owner and the Contractor. 
2. The Owner’s requirements and partial occupancy. 
3. Construction facilities and controls provided by the Owner. 
4. Temporary utilities provided by the Owner. 
5. Security and housekeeping procedures. 
6. Schedules. 
7. Application for payment procedures. 
8. Procedures for testing. 
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9. Procedures for maintaining the record documents. 
10. Requirements for the start-up of equipment. 
11. Inspection and acceptance of the equipment put into service during the construction 

period. 
 

D. Contractor shall record the minutes and distribute the copies within two days after the meeting 
to the participants, with copies to the Design Agent, Owner, other participants, and those 
consultants affected by the decisions made. 

 
1.06 PROGRESS MEETINGS 
 

A. Schedule and administer the meetings throughout the progress of the Work at weekly intervals 
while work is in process. 

 
B. Make arrangements for the meetings, prepare the agenda with copies for the participants, and 

preside at the meetings. 
 

C. Attendance Required:  The job superintendent, major subcontractors and suppliers, the Owner, 
Design Agent, and Consultants as appropriate to agenda topics for each meeting. 

 
D. Agenda: 

1. Review the minutes of previous meetings. 
2. Review of the Work progress. 
3. Field observations, problems, and decisions. 
4. Identification of the problems which impede the planned progress. 
5. Review of the submittals schedule and status of the submittals. 
6. Review of delivery schedules. 
7. Maintenance of the progress schedule. 
8. Corrective measures to regain the projected schedules. 
9. Planned progress during the succeeding work period. 
10. Coordination of the projected progress. 
11. Maintenance of the quality and work standards. 
12. Effect of the proposed changes on the progress schedule and coordination. 
13. Other business relating to the Work. 

 
E. Contractor shall record the minutes and distribute the copies within two days after the meeting 

to the participants, with copies to the Design Agent, Consultants, Owner, participants, and 
others affected by the decisions made. 

 
1.07 PREINSTALLATION MEETINGS 
 

A. When required in the individual specification Sections, convene a pre-installation meeting at the 
site prior to commencing the Work of the Section. 

 
B. Require attendance of the parties directly affecting, or affected by, the Work of the specific 

Section. 
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C. Notify the Design Agent four days in advance of the meeting date. 
 

D. Prepare an agenda and preside at the meeting: 
1. Review the conditions of installation, preparation and installation procedures. 
2. Review coordination with the related work. 

 
E. Record the minutes and distribute the copies within two days after the meeting to the 

participants, with copies to the Design Agent, Owner, participants, and those Consultants 
affected by the decisions made. 

 
 
PART 2 -  PRODUCTS 
 

Not used. 
 
 
PART 3 -  EXECUTION 
 
   Not used. 
 
 
END OF SECTION 
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01 3010 ADMINISTRATIVE REQUIREMENTS - Attachment A  

 

A.  Pre-installation Meetings 

 

 1. The following items of work will require pre-installation meetings: 

  

05 7500 Decorative Formed Metal 

08 1119 Stainless Steel Doors and Frames 

08 3113 Access Doors and Frames 

08 7100 Door Hardware 

08 8000 Glazing 

08 8713 Glazing Films 

09 5113 Acoustical Panel Ceilings 

09 6723 Resinous Flooring 

10 2600 Wall Protection 

 

Plumbing systems 

Mechanical systems 

Electrical systems 

 

 

END OF ATTACHMENT 
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01 3020 ADMINISTRATIVE REQUIREMENTS - Attachment B 

Small Project Changes 

 

A.  The following amendments are made to this Section in order to facilitate execution of 

smaller projects at URI.  They apply to the work of this project.  All portions of the 

specification Section not deleted or amended remain in full force and effect for this project. 

 

B.   Replace headings 1.01 C, D, E, and F with “C. Meetings”. 

 

C.   Delete paragraphs 1.04, 1.05 and 1.07.  Retitle 1.06 Progress Meetings to be “1.06 

Meetings”.    Insert the words “or other requested” after “weekly” in 1.06 A. Delete 

subparagraph 1.06 D. Agenda.  Meeting requirements may be less formal in small projects. 

 

 

END OF ATTACHMENT 
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SECTION 01 3300 - SUBMITTAL PROCEDURES 
 
PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Submittal procedures. 
 

B. Construction progress schedules. 
 

C. Proposed products list. 
 

D. Product data. 
 

E. Shop drawings. 
 

F. Design Data. 
 

G. Samples. 
 

H. Test reports. 
 

I. Certificates. 
 

J. Manufacturer's instructions. 
 

K. Manufacturer's field reports. 
 

L. Digital Photographs. 
 

M. Erection drawings. 
 

N. Construction photographs. 
 
1.02      SUBMITTAL PROCEDURES 
 

A. Master List Submittal: 
1. Submit a master list of the required submittals with a proposed date for each item 

to be submitted.  See Attachment A for initial minimum list on which to base 
master. 

2. Show the date submittal was sent, days since submittal was sent, status of                
submittal, date submittal was received in return, and any date associated with          
resubmittals. 

3. Up date master list with each submission and response. 
4. Issue copy of master list at least monthly to the Design Agent. 
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B. Transmit each submittal with a dated Design Agent-accepted transmittal form. 

 
C. Transmit printed copies and electronic PDF copy of each submittal to the Design Agent 

for review and comment as outlined in each section below. 
 

D. Sequentially number the transmittal form.  Mark revised submittals with an original 
number and a sequential alphabetic suffix. 

 
E. Identify the Project, Contractor, subcontractor and supplier; the pertinent drawing and 

detail number, and the specification Section number, appropriate to the submittal. 
 

F. Apply a Contractor's electronic stamp certifying that the review, approval, verification of 
products required, field dimensions, adjacent construction Work, and coordination of the 
information is in accordance with the requirements of the Work and the Contract 
Documents. 

 
G. Schedule submittals to expedite the Project, and deliver to the Design Agent’s FTP site. 

Coordinate the submission of related items. 
 

H. For each submittal, allow 15 days for review. 
 

I. Identify all variations from the Contract Documents and any Product or system 
limitations which may be detrimental to a successful performance of the completed 
Work. 

 
J. Allow space on the submittals for the Contractor's, Design Agent’s, and Consultant's 

electronic review stamps. 
 

K. When revised for resubmission, identify the changes made since the previous 
submission. 

 
L. Distribute copies of the reviewed submittals as appropriate.  Reproduce as necessary to 

inform subcontractors without internet download capabilities.  Instruct the parties to 
promptly report any inability to comply with the Contract requirements. 

 
M. Produce additional copies as required for the Record Document purposes as described in 

Section 01 7800.  
 
1.03      CONSTRUCTION PROGRESS SCHEDULES 
 

A. Submit initial progress schedule in duplicate within 20 days after Date of 
Commencement for Design Agent to review. After a review, submit detailed schedules 
within 15 days modified to accommodate the revisions recommended by the Design 
Agent and Owner. 
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B. Distribute copies of the reviewed schedules to the Project site file, subcontractors, 

suppliers, and other concerned parties. Instruct the recipients to promptly report, in 
writing, the problems anticipated by the projections indicated in the schedules 

C. Submit updated schedules with each Application for Payment, identifying changes since 
previous version as follows: 
1. Indicate the progress of each activity to the date of submittal, and the projected 

completion date of each activity. 
2. Identify the activities modified since the previous submittal, major changes in the 

scope, and other identifiable changes. 
3. Provide a narrative report to define the problem areas, the anticipated delays, and 

impact on the Schedule.  Report the corrective action taken, or proposed, and its 
effect including the effect of changes on the schedules of separate contractors. 

 
D. Submit a computer-generated horizontal bar chart with separate line for each major 

portion of the Work or operation, identifying the first work day of each week. 
 
E. Show a complete sequence of construction by activity, identifying the Work of separate 

stages and other logically grouped activities.  Indicate the early and late start, the early 
and late finish, float dates, and duration. 

 
F. Indicate an estimated percentage of completion for each item of the Work at each 

submission. 
 
G. Provide a separate schedule of submittal dates for shop drawings, product data, and 

samples, including Owner-furnished Products and Products identified under Allowances, 
if any, and the dates reviewed submittals will be required from the Design Agent.  
Indicate the decision dates for selection of the finishes. 

 
H. Indicate the delivery dates for Owner furnished Products, and for Products identified 

under Allowances. 
 

1.04 PROPOSED PRODUCTS LIST 
 

A. Within 20 days after the Date of Commencement, submit a list of major products 
proposed for use, with the name of the manufacturer, the trade name, and the model 
number of each product. 

 
B. For the products specified only by reference standards, give the manufacturer, trade 

name, model or catalog designation, and reference standards. 
 

C. With each product listed, indicate the submittal requirements specified to be adhered to, 
and an indication of relevant "long-lead-time" information , when appropriate. 

 
1.05 PRODUCT DATA 

Tecton Project #URI-74-IN
Standard Contract Documents-URI Bid 

Avedisian Hall PDI Improvements 
 URI # KC.R.AVED.2021.003 

April 19, 2023



University of Rhode Island  Standard Contract Documents-URI Bid 
 

 
Rev. 1/2/14              SUBMITTAL PROCEDURES 
                                                                                       01 3300-4 
  

 
A. Product Data:  Submit to the Design Agent for review for the limited purpose of 

checking for conformance with the information given and the design concept expressed 
in the Contract Documents.  Provide copies and distribute in accordance with the 
SUBMITTAL PROCEDURES article and for the record documents purposes described 
in Section 01 7800. 

 
B. Submit one (1) printed copy and one (1) electronic PDF copy for review.  The Design 

Agent will retain the reviewed printed copy for record and return the reviewed electronic 
PDF copy to the Contractor for distribution. 

 
C. Mark each copy to identify the applicable products, models, options, and other data.  

Supplement the manufacturers' standard data to provide the information specific to this 
Project. 

 
D. Indicate the product utility and electrical characteristics, the utility connection 

requirements, and the location of utility outlets for service for functional equipment and 
appliances. 

 
E. After a review distribute in accordance with the Submittal Procedures article above and 

provide copies for record documents described in Section 01 7800. 
 
1.06 SHOP DRAWINGS 
 

A. Shop Drawings:  Submit to the Design Agent for review for the limited purpose of 
checking for conformance with the information given and the design concept expressed 
in the Contract Documents.  Produce copies and distribute in accordance with the 
SUBMITTAL PROCEDURES article and for the record documents purposes described 
in Section 01 7800. 

 
B. Submit two (2) printed copies and one (1) electronic PDF copy for review.  The Design 

Agent and /or Consultants will retain the reviewed printed copies for record and return 
the reviewed electronic PDF copy to the Contractor for distribution. 

 
C. Indicate the special utility and electrical characteristics, the utility connection  

requirements, and the location of utility outlets for service for functional equipments and 
appliances. 

 
 
 
1.07 SAMPLES 
 

A. Samples:  Submit to the Design Agent for review for the limited purpose of checking for 
conformance with the information given and the design concept expressed in the 
Contract Documents.  Produce duplicates and distribute in accordance with the 
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SUBMITTAL PROCEDURES article and for the record documents purposes described 
in Section 01 7800. 

 
B. Samples for Selection as Specified in Product Sections: 

1. Submit to the Design Agent for aesthetic, color, or finish selection. 
2. Submit samples of the finishes in the colors selected for the Design Agent's 

records. 
3. After review, produce duplicates and distribute in accordance with the 

SUBMITTAL PROCEDURES article and for the record documents purposes 
described in Section 01 7800. 

 
C. Submit samples to illustrate the functional and aesthetic characteristics of the product, 

with integral parts and attachment devices.  Coordinate the sample submittals for 
interfacing Work. 

 
F. Include identification on each sample, with the full Project information. 

 
G. Submit at least the number of samples specified in the individual specification Sections; 

the Design Agent will retain two samples. 
 

H. Reviewed samples, which may be used in the Work, are indicated in the individual 
specification Sections. 

 
I. Samples will not be used for testing purposes unless they are specifically stated to be in 

the specification Section. 
 
1.08 TEST REPORTS 
 

A. Submit (1) printed and (1) electronic PDF lab reports in accordance with Section 01 
4000. 

 
B. Submit test reports for information for the limited purpose of assessing conformance 

with the information given and the design concept expressed in the Contract Documents.  
  

1.09 DESIGN DATA 
 

A. Submit (1) printed and (1) electronic PDF data for the Design Agent’s knowledge as 
contract administrator for the Owner. 

 
B. Submit information for the limited purpose of assessing conformance with the 

information given and the design concept expressed in the Contract Documents.   
 
1.10 CERTIFICATES 
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A. When specified in the individual specification Sections, submit (1) printed and (1) 
electronic PDF certification by the manufacturer, installation/application subcontractor, 
or the Contractor to the Design Agent in the quantities specified for the Product Data. 

 
B. Indicate that the material or product conforms to or exceeds the specified requirements.  

Submit supporting reference data, affidavits, and certifications as appropriate. 
 

A. Certificates may be recent or previous test results on the material or product, but must be 
acceptable to the Design Agent and its Consultants. 

 
1.10     MANUFACTURER'S INSTRUCTIONS 
 

A. When specified in the individual specification Sections, submit (1) printed and (1) 
electronic PDF copy of instructions for delivery, storage, assembly, installation, start-up, 
adjusting, and finishing, to the Design Agent for delivery to the Owner in the quantities 
specified for Product Data. 

 
B. Indicate the special procedures, and the perimeter conditions requiring special attention, 

and the special environmental criteria required for application or installation. 
 
1.11      MANUFACTURER'S FIELD REPORTS 
 

A. Submit (1) printed and (1) electronic PDF of reports for the Design Agent's benefit as 
contract administrator for the Owner. 

 
B. Submit the report within 30 days of observation to the Design Agent for the limited 

purpose of assessing conformance with the information given and the design concept 
expressed in the Contract Documents. 

 
1.12      DIGITAL PHOTOGRAPHS 
 

 A.  Submit minimum 12 digital photographs of construction progress each month on the 
same CD as the project schedule submittal.  Include both jpg. and reduced-size PDF 
versions for email use. 

 
 B.  Include an additional minimum of 12 photographs documenting underground utilities 

when installed in relationship to visible site features.   
 
 C.  Include photographs of important in-wall or ceiling utilities before close-in at 

appropriate stages of construction.   
 
 D.  See Section 01 7800 for close-out copy requirements of these files. 

 
1.13 ERECTION DRAWINGS 
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A. When specified in the individual Specification sections, the trade contractors shall 
submit (1) printed and (1) electronic PDF copy of erection drawings for review prior to 
proceeding with fabrication and/or construction. 

 
B. Erection drawings shall be prepared in accordance with the latest edition of the 

respective trades’ codes of standard practice.   
 

C. All erection drawings shall be fully developed by the trade contractors or by agents of 
the contractors.  CAD files, photocopies, or other reproductions of the contract drawings 
in whole or in part shall not be used by the trade contractors or their agents for the 
preparation and development of erections drawings without the expressed written 
consent of the Design Agent. 

 
 
PART 2 - PRODUCTS 
 
 Not Used. 
 
PART 3 - EXECUTION 
 
 Not Used. 
 
END OF SECTION 
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01 3310 SUBMITTAL PROCEDURES - Attachment A  

 

A. Submittal List 

 

05 7500 Decorative Formed Metal 

06 1053 Miscellaneous Rough Carpentry 

07 2100 Thermal Insulation 

07 8413 Penetration Firestopping 

07 9200 Joint Sealants 

08 3113 Access Doors and Frames 

08 8713 Glazing Films 

09 2116 Gypsum Board Assemblies 

09 5113 Acoustical Panel Ceilings 

09 6723 Resinous Flooring 

09 1000 Painting 

22 0529 Hangers and Supports for Plumbing Piping and Equipment 

22 0719 Plumbing Piping Insulation 

22 1005 Plumbing Piping 

22 1006 Plumbing Piping Specialties 

22 6113 Compressed Air Piping for Laboratory and Healthcare Facilities 

23 0513 Common Motor Requirements for HVAC Equipment 

23 0553 Identification for HVAC Piping and Equipment 

23 0593 Testing, Adjusting, and Balancing for HVAC 

23 0713 Duct Insulation 

23 2300 Refrigerant Piping 

23 3113 Metal Ducts 

23 3300 Air Duct Accessories 

23 3346 Flexible Ducts 

23 3713.23 Registers and Grilles 

23 4133 High-Efficiency Particulate Air Filtration 

23 6313 Air-Cooled Refrigerant Condensers 

23 8126 Split-System Air-Conditioners 

23 8216.13 Refrigerant Air Coils 

23 8413.36 Heat Exchanger Humidifiers 

26 0519 Low Voltage Electrical Power Conductors and Cables 

26 0523 Control Voltage Electrical Power Cables 

26 0526 Grounding and Bonding for Electrical Systems 

26 0529 Hangers and Supports for Electrical Systems 

26 0533 Raceway and Boxes for Electrical Systems 

26 0544 Sleeves and Sleeve Seals for Electrical Raceways and Cabling 

26 0548 Vibration and Seismic Controls for Electrical Systems 

26 0553 Identification for Electrical Systems 

26 223 Low Voltage Distribution Transformers 

26 2416 Panelboards 

26 2726 Wiring Devices 

26 5119 LED Interior Lighting 
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28 0513 Conductors and Cables for Electronic Safety and Security 

28 4621.11 Addressable Fire Alarm Systems 

 

 

END OF ATTACHMENT 
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01 3320 SUBMITTAL PROCEDURES - Attachment B  

 

A.  The following amendments are made to this Section in order to facilitate execution of 

smaller projects at URI.  They apply to the work of this project.  All portions of the 

specification Section not deleted or amended remain in full force and effect for this 

project. 

 

B.  Delete headings 1.01 C, F, L, M, and N.  Submittal requirements are reduced for 

small projects. 

 

C.  Replace subparagraph 1.02 A with the following: 

“A.   Submit all information listed in the Master List provided in Attachment A.” 

 

D.  Delete paragraphs 1.12 and 1.13. 

  

 

END OF ATTACHMENT 
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SECTION 01 4000 – QUALITY REQUIREMENTS 
 
PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Quality control and control of installation. 
 

B. Verification of Credentials and Licenses. 
 

C. Tolerances 
 

D. References. 
 

E. Testing and inspection services. 
 

F. Manufacturers' field services. 
 
G. Mock-up Requirements. 

 
1.02 QUALITY CONTROL AND CONTROL OF INSTALLATION 
 

A. Monitor a quality control over suppliers, manufacturers, products, services, site conditions, and 
workmanship, to produce Work of the specified quality. 

 
B. Comply with all manufacturers' instructions and recommendations, including each step in 

sequence. 
 

C. When the manufacturers' instructions conflict with the Contract Documents, request a 
clarification from the Design Agent before proceeding. 

 
D. Comply with the specified standards as a minimum quality for the Work except where more 

stringent tolerances, codes, or specified requirements indicate higher standards or more precise 
workmanship. 

 
E. Perform the Work by persons qualified to produce the required and specified quality. 

 
F. Verify that field measurements are as indicated on the Shop Drawings or as instructed by the 

manufacturer. 
 

G. Secure products in place with positive anchorage devices designed and sized to withstand 
stresses, vibration, physical distortion, or disfigurement. 
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1.03 VERIFICATION OF CREDENTIALS AND LICENSES 
 

A. The Owner has implemented a project management oversight process and is applying it to 
current construction projects at URI. 

 
B. An element of this oversight process is the verification that persons employed on the project site 

have appropriate and current credentials and licenses in their possession, at the project site, for 
the work they are performing. 

 
C. Be forewarned that state resident inspectors will be checking for verification of credentials and 

licenses of both union and non-union persons, in their onsite inspections. 
 

D. State resident inspectors will also be reviewing Contractor's Certified Monthly Payroll Records 
for conformance with RI State Prevailing Wage Rate requirements. 

 
E. Those persons without the appropriate credentials and licenses will be subject to dismissal from 

the project site. 
 
1.04 TOLERANCES 
 

A. Monitor the fabrication and installation tolerance control of products to produce acceptable 
Work.  Do not permit tolerances to accumulate. 

 
B. Comply with the manufacturers' tolerances.  When the manufacturers' tolerances conflict with 

the Contract Documents, request a clarification from the Design Agent before proceeding. 
 

C. Adjust products to appropriate dimensions; position before securing products in place. 
 
1.05 REFERENCES 
 

A. For products or workmanship specified by association, trade, or other consensus standards, 
comply with requirements of the standard, except when more rigid requirements are specified or 
are required by applicable codes. 

 
B. Conform to reference standard by the date of issue current on the date of the Contract 

Documents, except where a specific date is established by code. 
 

C. Obtain copies of the standards where required by the product specification Sections. 
 

D. When the specified reference standards conflict with the Contract Documents, request a 
clarification from the Design Agent before proceeding. 

 
E. Neither the contractual relationships, duties, or responsibilities of the parties in the Contract, nor 

those of the Design Agent, shall be altered from the Contract Documents by mention or 
inference otherwise in reference documents. 
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1.06 TESTING AND INSPECTION SERVICES 
 

A. The Contractor will submit the name of an independent firm to the Design Agent for approval 
by the Owner,  to perform the testing and inspection services.  The Contractor shall pay for all 
the services required in the Base Bid as described in Attachment A.  Contractor shall coordinate 
any Owner-authorized testing also described in Attachment A, to be paid for from Testing 
Allowance. 

 
B.    The independent firm will perform the tests, inspections and other services specified in the  
          individual specification Sections and as required by the Design Agent or its Consultants. 

1. Laboratory:  Authorized to operate in the location in which the Project is located. 
2.   Laboratory Staff:  Maintain a full time registered Engineer on staff to review the services. 
3.   Testing Equipment:  Calibrated at reasonable intervals with devices of an accuracy  
        traceable to either the National Bureau of Standards or to the accepted values of natural  
        physical constants. 

 
C.    Testing, inspections and source quality control may occur on or off the project site.  Perform  
         off-site testing as required by the Design Agent or the Owner. 

 
D. Reports will be submitted by the independent firm to the Design Agent, the Consultant for that 

trade, and the Contractor, in duplicate, indicating the observations and results of tests and 
indicating the compliance or non-compliance with Contract Documents. 

 
E.     Cooperate with the independent firm; furnish samples of the materials, design mix, equipment,  
          tools, storage, safe access, and the assistance by incidental labor as requested. 

1. Notify the Design Agent and Engineer and the independent firm 24 hours prior to the 
expected time for operations requiring services. 

 2.    Make arrangements with the independent firm and pay for additional samples and tests 
required for the Contractor's use. 

 
F.     Testing and employment of the testing agency or laboratory shall not relieve the Contractor of  
           an obligation to perform the Work in accordance with the requirements of the Contract  
           Documents. 

 
G.     Re-testing or re-inspection required because of a non-conformance to the specified  
          requirements shall be performed by the same independent firm on instructions by the Design 

Agent or its Consultant. Payment for the re-testing or re-inspection will be charged to the 
Contractor by deducting the testing charges from the Contract Sum. 

 
H.    Agency Responsibilities: 

1.     Test samples of mixes submitted by the Contractor. 
2. Provide qualified personnel at the site.  Cooperate with the Design Agent or its Consultant 

and the Contractor in performance of services. 
3.  Perform specified sampling and testing of the products in accordance with the specified  
         standards. 
4. Ascertain compliance of the materials and mixes with the requirements of the Contract  
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         Documents. 
5.   Promptly notify the Design Agent, Consultant and the Contractor of observed irregularities 

or non-conformance of the Work or products. 
6.   Perform additional tests required by the Design Agent or its Consultants. 
7.   Attend the preconstruction meetings and the progress meetings. 

 
I.    Agency Reports:  After each test, promptly submit two copies of the report to the Design Agent, 

appropriate Consultant, and to the Contractor.  When requested by the Design Agent, provide an 
interpretation of the test results.  Include the following: 
 1.       Date issued. 
2.    Project title and number. 
3.    Name of inspector. 
4.    Date and time of sampling or inspection. 
5.    Identification of product and specifications section. 
6.    Location in the Project. 
7.    Type of inspection or test. 
8.    Date of test. 
9.    Results of tests. 
10.    Conformance with Contract Documents. 

 
J.    Limits On Testing Authority: 

1. Agency or laboratory may not release, revoke, alter, or enlarge on the requirements of the 
Contract Documents. 

2. Agency or laboratory may not approve or accept any portion of the Work. 
4.    Agency or laboratory may not assume any duties of the Contractor. 
5.    Agency or laboratory has no authority to stop the Work. 

 
1.08 MANUFACTURERS' FIELD SERVICES 
 

A. When specified in the individual specification Sections, require the material or Product 
suppliers, or manufacturers, to provide qualified staff personnel to observe the site conditions, 
the conditions of the surfaces and installation, the quality of workmanship, the start-up of 
equipment, or test, adjust and balance of equipment as applicable, and to initiate instructions 
when necessary. 

 
B. Submit the qualifications of the observer to the Design Agent 30 days in advance of the required  
         observations.  Observer is subject to approval of the Design Agent. 

 
C.  Report the observations and the site decisions or instructions given to the applicators or   
         installers that are supplemental or contrary to the manufacturers' written instructions. 

 
D.      Refer to Section 01 3300 - SUBMITTAL PROCEDURES, MANUFACTURERS' FIELD  
          REPORTS article. 
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1.09 MOCK-UP REQUIREMENTS 
A. Assemble and erect specified items with specified attachment and anchorage devices, 

flashings, seals, and finishes.   

B. Accepted mock-ups shall be a comparison standard for the remaining Work. 

C. Where mock-up has been accepted by Design Agent and is no longer needed, remove 
mock-up and clear area when directed to do so. 

 
PART 2 - PRODUCTS 
 
  Not Used. 
 
PART 3 - EXECUTION 
 
  Not used. 
 
END OF SECTION 
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01 4010 QUALITY REQUIREMENTS - Attachment A 

 

A. Base Bid Testing Requirements List 

 

1. Penetration firestopping. 

2. Testing, adjusting and balancing for HVAC work. 

 

B. Additional Owner-Authorized Testing Requirements List 

 

1. None. 

 

 C. Other 

 

1. None. 

 

 

END OF ATTACHMENT 
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01 4020 SUBMITTAL PROCEDURES - Attachment B  

 

A.  The following amendments are made to this Section in order to facilitate execution of 

smaller projects at URI.  They apply to the work of this project.  All portions of the 

specification Section not deleted or amended remain in full force and effect for this project. 

 

B.   Delete header 1.01 G.  Delete paragraph 1.09.  No mock-ups required. 

 

 

END OF ATTACHMENT 
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SECTION 01 5000 - TEMPORARY FACILITIES AND CONTROLS 
 
PART 1 -  GENERAL 
 
1.01 SECTION INCLUDES   
 

A. Temporary Utilities: 
1. Temporary electricity. 
2. Temporary lighting for construction purposes. 
3. Temporary heating. 
4. Temporary cooling. 
5. Temporary ventilation. 
6. Telephone service. 
7. Temporary water service. 
8. Temporary sanitary facilities. 

 
B. Construction Facilities:  

1. Field offices and sheds. 
2. Hoisting. 
3. Parking/Traffic. 
4. Progress cleaning and waste removal. 
5. Project identification. 
6. Traffic regulation. 

 
C. Temporary Controls: 

1. Barriers. 
2. Enclosures and fencing. 
3. Security. 
4. Fire detection. 
5. Water control. 
6. Dust control. 
7. Erosion and sediment control. 
8. Noise control. 
9. Pest control. 
10. Pollution control. 
11. Rodent control. 

 
D. Removal of utilities, facilities, and controls with reseeding and repair of grounds. 

 
E. See Attachment A for any modifications. 

 
1.02 TEMPORARY ELECTRICITY 
 

A. The Owner will pay the cost of energy used.  Exercise measures to conserve energy.  Utilize the 
Owner’s existing power service. 

B. Complement the existing power service capacity and characteristics as required for construction  
         operations. 
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C. Provide power outlets, with branch wiring and distribution boxes located at each floor or as 
required for construction operations.  Provide flexible power cords as required for portable 
construction tools and equipment.  All flexible power cords shall be suspended with hangers to 
eliminate trip hazards. 

 
D. Provide main service disconnect and over-current protection at a convenient location, or a 

feeder switch at the source distribution equipment or meter.  
 
E. Permanent convenience receptacles may not be utilized during construction. 

 
F. Provide distribution equipment, wiring, and outlets to provide single-phase branch circuits for 

power.  Provide 20-ampere duplex outlets, single-phase circuits for power tools.  
 
1.03 TEMPORARY LIGHTING FOR CONSTRUCTION PURPOSES 

A. Provide and maintain incandescent lighting for construction operations to achieve a minimum 
lighting level of 2 watt/sq ft (21 watt/sq m). 

B. Provide branch wiring from power source to distribution boxes with lighting conductors, 
pigtails, and lamps as required. 

C. Maintain lighting and provide routine repairs. 
 
D. Permanent building lighting may be utilized during construction where not removed. 

 
1.04 TEMPORARY HEATING 
 

A. Existing facilities will be occupied and heated by the University when temperatures require.  
Take care to avoid leaving doors open in exterior walls that could compromise heating 
operations. For new construction, the cost of energy will be borne by the Contractor.  Provide 
temporary heating as necessary for construction operations. 

 
B. Supplement with temporary heat devices if needed to maintain the specified conditions for 

construction operations even in existing buildings. 
 

C. Maintain a minimum ambient temperature of 50 degrees F in the areas where construction is in 
progress, unless indicated otherwise in the product Sections. 

 
D. In areas of work with mechanical hot-air heating, clean units and replace filters after Substantial 

Completion. 
 
E. Do not use new equipment for heating after replacement during construction. 

 
1.05 TEMPORARY COOLING 
 

A. Existing cooling facilities are typically not available. 
 

B. Provide and pay for cooling devices and cooling as needed to maintain the specified conditions 
for construction operations.  
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C. Maintain a maximum ambient temperature of 80 degrees F in the areas where construction is in 

progress, unless indicated otherwise in the specifications. 
 
1.06 TEMPORARY VENTILATION 
 

A. Ventilate enclosed areas to achieve a curing of materials, to dissipate humidity, and to prevent 
the accumulation of dust, fumes, vapors, or gases. 

 
B. If existing ventilation fans are used during construction, clean fans in areas of work after 

Substantial Completion. 
 
1.07 TELEPHONE SERVICE 
 

A. Provide, maintain, and pay for cell phone service to the field supervisor at the time of project 
mobilization and until project Final Completion. 

 
1.08 TEMPORARY WATER SERVICE 
 

A. The Owner will pay the cost of temporary water.  Exercise measures to conserve energy.  
Utilize the Owner's existing water system, extend and supplement with temporary devices as 
needed to maintain the specified conditions for construction operations. 

 
B. Extend branch piping with outlets located so that water is available by hoses with threaded 

connections.  Provide temporary pipe insulation if needed to prevent freezing. 
 
1.09 TEMPORARY SANITARY FACILITIES 
 

A. Contractor shall provide and maintain temporary toilet facilities for use by all construction 
personnel.  Trades people will not be permitted  to use existing facilities within the building. 

 
1.10 FIELD OFFICES AND SHEDS 
 

A. Do not use existing facilities for storage.  Job meetings will be held on campus at a location to 
be chosen by the University. 

 
B. Storage Areas and Sheds:  Size to the storage requirements for the products of the individual 

Sections, allowing for access and orderly provision for the maintenance and for the inspection 
of Products to the requirements of Section 01 6000.  Containers will be permitted within the 
project limit line.  Coordinate with URI for storage areas. 

 
C. Preparation:  Fill and grade the sites for the temporary structures to provide drainage away from 

the buildings. 
 

D. Removal:  At the completion of the Work remove the buildings, foundations, utility services, 
and debris.  Restore the areas. 
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1.11 HOISTING 
 

   A. Contractor is responsible for all hoisting required to facilitate, serve, stock, clean, and complete 
the Work.  Include all costs for Operating Engineers, fuel, delivery and removal, mobilization, 
staging, protection of grades and surfaces, and equipment. 

 
1.12 PARKING/TRAFFIC 
 

A. Workers must park in lots assigned by the University with daily permits.  See Site Utilization 
Plan. 

 
B. Use of designated existing on-site streets and driveways for construction traffic is permitted.  

Tracked vehicles are not allowed on paved areas. 
 

C. Do not allow heavy vehicles or construction equipment in parking areas. 
 

D. Do not allow vehicle parking on existing sidewalks. 
 

E. Provide and maintain access to fire hydrants and control valves free of obstructions. 
 

F. Remove mud from construction vehicle wheels before entering streets.  Cleanup dirt, rocks, and 
debris left on street from construction vehicles. 

 
G. Use designated existing on-site roads for construction traffic. 

 
H. Maintenance: 

1. Maintain the traffic and parking areas in a sound condition free of excavated material, 
construction equipment, products, mud, snow, and ice. 

2. Maintain existing and permanent paved areas used for construction; promptly repair 
breaks, potholes, low areas, standing water, and other deficiencies, to maintain the paving 
and drainage in original, or specified, condition. 

 
I. Removal, Repair: 

1.   Remove temporary materials and at Substantial Completion. 
2.   Remove underground work and compacted materials to a depth of 2 feet;  fill and grade the  
         site as specified. 
3.   Repair existing and permanent facilities damaged by use, to the original or specified    
         condition. 

 
1.13 PROGRESS CLEANING AND WASTE REMOVAL 
 

A. Maintain areas free of waste materials, debris, and rubbish.  Maintain the site in a clean and 
orderly condition. 

 
B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other remote 

spaces, prior to enclosing the space. 
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C. Broom and vacuum clean the interior areas prior to the start of surface finishing, and continue 
cleaning to eliminate dust. 

 
D. Collect and remove waste materials, debris, and rubbish from the site daily, as necessary to 

prevent an on-site accumulation of waste material, debris, and rubbish, and dispose off-site. 
 

E.    Open free-fall chutes are not permitted.  Terminate closed chutes into appropriate containers  
         with lids. 

 
1.14 PROJECT IDENTIFICATION    
 

A. Project Identification Sign:  One  painted sign, 32 sq ft  area, bottom 6 feet  above the ground. 
1. Content: 

a.    Project  title, and name of the Owner as indicated on the Contract Documents. 
b.    Names and titles of the authorities. 
c.    Names and titles of the Design Agent and Consultants. 
d.    Name of the Design Agent Contractor. 

2. Graphic Design, Colors, and Style of Lettering:  3 colors, as designated by the Design 
Agent during construction. 

 
B. Project Informational Signs: 

1. Painted informational signs of same colors and lettering as the Project Identification sign, 
or standard products; size lettering to provide legibility at 100-foot distance. 

2. Provide sign at each field office, storage shed, and directional signs to direct traffic into 
and within site.  Relocate as the Work progress requires. 

3. No other signs are allowed without the Owner's permission except those required by law. 
 

C. Design all signs and their structures to withstand a 60-miles/hr-wind velocity. 
 

D. Sign Painter:  Experienced as a professional sign painter for a minimum of three years. 
 

E. Finishes, Painting:  Adequate to withstand weathering, fading, and chipping for the duration of 
construction. 

 
F. Show content, layout, lettering, color, foundation, structure, sizes, and grades of members. 

 
G. Installation: 

1. Install the project identification sign within 15 days after the date of receipt of the 
Purchase Order from State of Rhode Island Department of Administration, Division of 
Purchases. 

2. Erect at the designated location. 
3. Erect the supports and framing on a secure foundation, rigidly braced and framed to resist 

wind loadings. 
4. Install the sign surface plumb and level, with butt joints. Anchor securely. 
5. Paint exposed surfaces of the sign, supports, and framing. 

 
H. Maintenance:  Maintain the signs and supports clean, repair deterioration and damage. 
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I. Removal:  Remove the signs, framing, supports, and foundations at the completion of the 

Project and restore the area. 
 
1.15 TRAFFIC REGULATION   
 

A. Signs, Signals, and Devices: 
1. Post Mounted and Wall Mounted Traffic Control and Informational Signs:  As approved 

by local jurisdictions. 
2. Traffic Cones and Drums, Flares and Lights:  As approved by local jurisdictions. 
3. Flag person Equipment:  As required by local jurisdictions. 
4. Police Details: Provide all police details as required by local jurisdictions, including 

payment directly to officers. 
 

B.   Flag Persons:  Provide trained and equipped flag persons to regulate the traffic when  
        construction operations or traffic encroach on the public traffic lanes. 

 
C.   Flares and Lights:  Use flares and lights during the hours of low visibility to delineate the traffic  
        lanes and to guide traffic. 

 
D. Haul Routes:   

1. Consult with the authority having jurisdiction, establish the public thoroughfares to be 
used for haul routes and site access. 

 
E. Traffic Signs and Signals: 

1.      At approaches to the site and on site, install at crossroads, detours, parking areas, and  
         elsewhere as needed to direct the construction and affected public traffic. 
2.  Install and operate automatic traffic control signals to direct and maintain the orderly flow 

of traffic in areas under the Contractor's control, and areas affected by the Contractor's 
operations. 

3. Relocate as the Work progresses, to maintain effective traffic control. 
 

F. Removal: 
1. Remove equipment and devices when no longer required. 
2. Repair damage caused by installation. 
3. Remove post settings to a depth of 2 feet . 

 
1.16 BARRIERS 
 

A. Provide barriers to allow for the Owner's use of the site and to protect existing facilities and 
adjacent properties from damage from the construction operations, or demolition. 

 
B. Provide barricades and covered walkways required by governing authorities for public rights-

of-way, or for public access to the building. 
C. Provide protection for plants designated to remain.  Replace damaged plants. 

 
D. Protect non-owned vehicular traffic, stored materials, site, and structures from damage. 
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1.17 ENCLOSURES AND FENCING  
 

A. Construction:  Provide 6-ft. high commercial grade chain link fence around on-site equipment 
or areas of site disturbance for the period required to protect work and the public. Equip with 
vehicular and pedestrian gates with locks.  Provide one set of keys to all gates and door locks to 
the Owner. 

 
A. Perform adjustment to the proposed layout as may be directed by the Owner. 

 
B. Interior Enclosures: 

1. Provide temporary partitions and ceilings as indicated to separate the work areas from 
Owner-occupied areas, to prevent penetration of dust and moisture into Owner-occupied 
areas, and to prevent damage to the existing materials and equipment.  

2. Construction:  Framing and reinforced polyethylene, plywood, or gypsum board sheet 
materials with closed joints and sealed edges at intersections with existing surfaces, as 
agreed with the Owner: 
a.   Maximum flame spread rating of 75 in accordance with ASTM E84. 

 
1.18 SECURITY 
 

A. Security Program: 
1. Protect the Work, the existing premises, or the Owner's operations from theft, vandalism, 

and unauthorized entry. 
2. Initiate the program in coordination with the Owner's existing security system at  

mobilization. 
3. Maintain the program throughout the construction period until Owner occupancy of each 

designated area. 
 

B. Entry Control:  Coordinate the access of the Owner's personnel to the site in coordination with 
the Owner's security forces. 

 
1.19 FIRE DETECTION  
 

A. Before beginning any construction operation that can potentially trigger the existing fire alarm 
detection system, notify the Owner through use of the form provided in Section 01 1020.   

 
   B. Failure to so notify the Owner will subject the Contractor to a monetary fine for each 

occurrence, should the fire detection system be activated inadvertently by a construction 
activity. 

 
   C. Comply with FM Global insurance underwriting standards and insurer recommendations for 

Hot Work, sprinkler impairment, and site maintenance. 
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1.20 WATER CONTROL 
 

A. Grade the site to drain.  Maintain excavations free of water.  Provide, operate, and maintain the 
pumping equipment. 

 
B. Protect the site from puddling or running water.  Provide water barriers as required to protect 

the site from soil erosion. 
 
1.21 DUST CONTROL 
 

A. Execute the Work by methods to minimize raising dust from construction operations. 
 

B. Provide positive means to prevent air-borne dust from dispersing into the atmosphere. 
 
1.22 EROSION AND SEDIMENT CONTROL 
 

A. Plan and execute construction by methods to control surface drainage from cuts and fills, from 
borrow and waste disposal areas.  Prevent erosion and sedimentation. 

 
B. Minimize the amount of bare soil exposed at one time. 

 
C. Provide temporary measures such as berms, dikes, and drains, to prevent water flow. 

 
D. Construct fill and waste areas by selective placement to avoid erosive surface silts or clays. 

 
E. Periodically inspect the earthwork to detect evidence of erosion and sedimentation; promptly 

apply corrective measures. 
 
1.23 NOISE CONTROL 
 

A. Provide methods, means, and facilities to minimize noise produced by the construction 
operations. 

 
1.24 PEST CONTROL 
 

A. Provide methods, means, and facilities to prevent pests and insects from damaging the Work, or 
entering the facility. 

 
1.25 POLLUTION CONTROL 
 

A. Provide methods, means, and facilities to prevent the contamination of soil, water, and the 
atmosphere from discharge of noxious, toxic substances, and pollutants produced by the 
construction operations. 
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1.26 RODENT CONTROL 
 

A. Provide methods, means, and facilities to prevent rodents from accessing or invading the 
premises. 

 
1.27 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS 
 

A. Remove temporary utilities, equipment, facilities, and materials, prior to Substantial 
Completion.  

 
B. Remove the underground installations to a minimum depth of 2 feet.  Grade the site as 

indicated. 
 

C. Clean and repair the damage caused by installation or use of temporary work. 
 

D. Restore the existing and new facilities used during construction to their original condition.  
 

E. Restore any temporary exterior laydown or storage areas to the original condition.  After each 
use, regrade and reseed as required to meet this requirement.   

 
PART 2 - PRODUCTS 
 
    Not Used. 
 
PART 3 -  EXECUTION 
 
    Not Used. 
 
 
END OF SECTION  
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01 5010 TEMPORARY FACILITIES AND CONTROLS - ATTACHMENT A 

 

1.01 SECTION INCLUDES   

 

1. Temporary lighting for construction purposes. 

2. Temporary sanitary facilities. 

 

 

 

 

END OF ATTACHMENT 
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01 5020 TEMPORARY FACILITIES AND CONTROLS - Attachment B  

 

A.  The following amendments are made to this Section in order to facilitate execution of 

smaller projects at URI.  They apply to the work of this project.  All portions of the 

specification Section not deleted or amended remain in full force and effect for this project. 

 

B.   Delete all lines 1.01 A.1thru 8 and B.1 thru 6.  Delete paragraph 1.01 C. 

 

C.   Delete 1.02 B, C, D and E.  Delete 1.03 A and B.  Power distribution work not required. 

 

D.   Delete subparagraphs 1.10 C and D.  No field offices temporary utilities anticipated on 

small projects. 

 

E.   Omitted 

 

F.   Delete subparagraphs 1.12 H and I. 

 

G.   Delete paragraphs 1.14, 1.15, 1.16, 1.17, 1.20, 1.21, 1.22, 1.24, 1.26 and subparagraph  

1.27 B, assuming that most small projects do not involve enclosure requirements or exterior/ 

sitework changes. 

 

 

 

END OF ATTACHMENT 





University of Rhode Island  Standard Contract Documents-URI Bid 
 

 
Rev. 1/2/14                                                        PRODUCT REQUIREMENTS               
                                                                                              01 6000-1 
 

SECTION 01 6000 - PRODUCT REQUIREMENTS 
 
PART 1 -  GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Products. 
 

B. Product delivery requirements. 
 

C. Product storage and handling requirements. 
 

D. Product options. 
 

E. Product substitution procedures. 
 
1.02 PRODUCTS 
 

A. Products:  Means new material, machinery, components, fixtures, or systems forming the Work; 
but does not include the machinery or equipment used for the preparation, fabrication, 
conveying, or erection of the Work.  Products may include the existing materials or components 
required or specified for reuse. 

 
B. Furnish products of qualified manufacturers suitable for the intended use.  Furnish products of 

each type by a single manufacturer unless specified otherwise. 
 

C. Do not use materials and equipment removed from the existing premises, except as specifically 
permitted by the Contract Documents. 

 
D. Furnish interchangeable components of the same manufacturer for the components being 

replaced. 
 
1.03 PRODUCT DELIVERY REQUIREMENTS 
 

A. Transport and handle products in accordance with the manufacturer's instructions. 
 

B. Promptly inspect shipments to ensure that the products comply with the requirements, the 
quantities are correct, and the products are undamaged. 

 
C. Provide equipment and personnel to handle the products by methods to prevent soiling, 

disfigurement, or damage. 
 
1.04 PRODUCT STORAGE AND HANDLING REQUIREMENTS 
 

A. Store and protect the products in accordance with the manufacturers' instructions. 
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B. Store with seals and labels intact and legible. 
 

C. Store sensitive products in weather tight, climate controlled, enclosures in an environment 
favorable to the product. 

 
D. For exterior storage of fabricated products, place on sloped supports above the ground. 

 
E. Provide bonded off-site storage and protection when the site does not permit on-site storage or 

protection. 
 

F. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to 
prevent the condensation and degradation of products. 

 
G. Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent mixing with 

foreign matter. 
 

H. Provide equipment and personnel to store the products by methods to prevent soiling, 
disfigurement, or damage. 

 
I. Arrange storage of the products to permit access for inspection.  Periodically inspect to verify 

that the products are undamaged and are maintained in acceptable condition. 
 
1.05 PRODUCT OPTIONS 
 

A. Products Specified by Reference Standards or by Description Only:  Any Product meeting those 
standards or description. 

 
B. Products Specified by Naming One or More Manufacturers:  Products of one of the 

manufacturers named and meeting the specifications, no options or substitutions allowed. 
 

C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:  
Submit a request for substitution for any manufacturer not named in accordance with the 
following article. 

 
1.06 PRODUCT SUBSTITUTION PROCEDURES 
 

A. Instructions to Bidders specify the time restrictions for submitting requests for Substitutions 
during the bidding period to requirements specified in this section. 

 
B. Substitutions may be considered after the bid only in the following circumstances: 

1.when a product becomes no longer in production following the date of receipt of the 
Purchase Order for this Contract.  Submit certification both that specified product was 
carried in Bid, and is no longer obtainable.  Provide cost change documentation. 

2. there is a significant cost savings offered to the Owner.  Provide price comparison of both 
bid and offered substitution products as well as all collateral costs of the change. 
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3. Code changes or site conditions require a different item from that bid.  Submit as for 2 
above. 

 
C. Document each request with complete data substantiating the compliance of a proposed 

Substitution with the Contract Documents. 
 

D. A request constitutes a representation that the Bidder: 
1. Has investigated the proposed Product and determined that it meets or exceeds the quality 

level of the specified product. 
2. Will provide the same warranty for the Substitution as for the specified Product. 
3. Will coordinate the installation and make changes to other Work which may be required 

for the Work to be complete with no additional cost to the Owner, including redesign. 
4. Waives claims for additional costs or time extension which may subsequently become 

apparent. 
5. Will reimburse the Owner and the Design Agent for review or redesign services, including 

those associated with re-approval by the authorities having jurisdiction. 
 

E. Substitutions will not be considered when they are indicated or implied on the Shop Drawing or 
Product Data submittals, without a separate written request, or when acceptance will require 
revision to the Contract Documents. 

 
F. Substitution Submittal Procedure, If Permitted Following Contract Award: 

1. Submit three copies of a request for Substitution for consideration, no later than 20 
working days following date of receipt of the Purchase Order for this Contract.  Limit each 
request to one proposed Substitution. 

2. Submit the Shop Drawings, Product Data, and the certified test results attesting to the 
proposed product equivalence.  The burden of proof is on the proposer. 

3. The Design Agent will notify the Contractor in writing of a decision to accept or reject the 
request.  Costs for review time on unsuccessful requests will be included in the next 
change order. 

 
 
PART 2 -  PRODUCTS 
 
  Not Used. 
 
 
PART 3 -  EXECUTION 
 
  Not Used. 
 
 
END OF SECTION 
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01 6010  PRODUCT REQUIREMENTS - Attachment A 

 

A.  “No variations in this section for this Project.”. 

 

 

END OF ATTACHMENT 
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01 6020 PRODUCT REQUIREMENTS - Attachment B  

 

A.  The following amendments are made to this Section in order to facilitate execution of 

smaller projects at URI.  They apply to the work of this project.  All portions of the 

specification Section not deleted or amended remain in full force and effect for this project. 

 

B.   No amendments are necessary in the Section due to project size.  See Attachment A for 

project specific amendments. 

 

 

END OF ATTACHMENT 
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SECTION 01 7000 - EXECUTION REQUIREMENTS 
 
PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Examination. 
 

B. Preparation. 
 
C. Field Engineering. 

 
D. Protection of adjacent construction. 

 
E. Cutting and patching. 
 
F. Special procedures. 

 
G. Starting and adjusting of systems. 

     
H. Demonstration and Instructions. 

 
I. Testing, adjusting and balancing. 

 
J. Protecting Installed Construction. 

 
1.02 EXAMINATION 
 

A. Acceptance of Conditions: 
1.       Verify that existing applicable site conditions, substrates, or substrate surfaces are 
           acceptable or meet specific requirements of individual specifications Sections, for 
           subsequent Work to proceed. 
2.       Verify that existing substrate is capable of structural support or attachment of new 
          Work being applied or attached. 
3. Examine and verify specific conditions described in individual specifications  
          Sections. 
4. Verify that utility services are available, of correct characteristics, and in correct  
          locations. 
5.       Beginning of new Work, that relies upon the quality and proper execution of Work 

of a preceding trade, means acceptance of that preceding Work as appropriate for 
the proper execution of subsequent Work. 

6.       Acceptance of preceding Work that can be shown later to have adversely affected   
proper performance of new Work may result in removal and repeat performance 
of all Work involved at no cost to the Owner. 
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1.03 PREPARATION 
 

A. Clean substrate surfaces prior to applying next material or substance. 
 

B. Seal cracks or openings of substrate prior to applying next material or substance. 
 

C. Apply substrate primer, sealer, or conditioner, required or recommended by  
         manufacturer, prior to applying any new material or substance in contact or bond. 

 
D. Prior to the application, installation, or erection of any products and product 

components, perform any other preparatory operations, or surface or substrate 
modifications, as may be specified or directed by product manufacturers. 

 
1.04 FIELD ENGINEERING 
 

A.     Employ a Land Surveyor registered in the State of Rhode Island and acceptable to          
          Design Agent and the Owner if required by subgrade work. 

 
B. Locate and protect survey control and reference points.  Promptly notify Design Agent 

of any discrepancies discovered. 
 

C. Control Datum for survey is to be agreed to with the Design Agent. 
 

D. Verify setbacks and easements, if any; confirm drawing dimensions and elevations.      
    

E. Provide field-engineering services.  Establish elevations, lines, and levels, utilizing 
recognized engineering survey practices. 

 
F. Submit a copy of site drawings and certificate signed by the Land Surveyor that the 

elevations and locations of the Work are in conformance with the Contract Documents. 
 

G. Maintain a complete and accurate log of control and survey work as it progresses. 
 

H. If required by the Owner, on completion of foundation walls and major site 
improvements, prepare a certified survey illustrating dimensions, locations, angles, and 
elevations of construction and site work. 

 
I. Protect survey control points prior to starting site work; preserve permanent reference 

point during construction. 
 
J. Promptly report to Design Agent the loss or destruction of any reference point or 

relocation required because of changes in grades or other reasons. 
 

K. Replace dislocated survey control point based on original survey control.  Make no 
changes without prior written notice to Design Agent. 
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1.05 PROTECTION OF ADJACENT CONSTRUCTION 
 

A.     Protect existing adjacent properties and provide special protection where specified in      
          individual Specification Sections. 

 
B.    Provide protective coverings at wall, projections, jambs, sills, and soffits of existing        

   openings. 
 

C.    Protect existing finished floors, stairs, and other existing surfaces from traffic, dirt,         
    wear, damage, or movement of heavy objects, by protecting with durable sheet               
    materials. 

 
D. Cover and protect furnishings, materials and equipment within the spaces receiving new 

work.  Move items as necessary to install new work and return them to original locations 
at the close of construction in that area. 

 
E.    Repair adjacent properties damaged by construction operations to original condition to   

    the satisfaction of the Owner. 
 

F.    Prohibit unnecessary traffic from existing landscaped areas. 
 
    G. Restore grassed landscaped areas damaged by construction operations to full healthy       
            growth, by installing loam and sod to the requirements, and under the supervision of, the 
            University's Associate Director of Lands and Grounds.  
 
1.06         CUTTING AND PATCHING 
 

A. Employ skilled and experienced installers to perform cutting and patching. 
 

B. Submit written request in advance of cutting or altering elements which affect: 
1.      Structural integrity of element. 
2.    Integrity of weather-exposed or moisture-resistant elements. 
3.    Efficiency, maintenance, or safety of element. 
4.    Visual qualities of sight-exposed elements. 
5.    Existing construction, or Work of separate contractor. 

 
C. Execute cutting, fitting, and patching including excavation and fill, to complete Work, 

and to: 
1.      Fit the several parts together, to integrate with other Work. 
2.    Uncover Work to install or correct ill-timed Work. 
3.    Remove and replace defective and non-conforming Work. 
4.    Remove samples of installed Work for testing. 
5.    Provide openings in elements of Work for penetrations of mechanical and 

electrical    Work. 
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D. Execute Work by methods that will avoid damage to other Work, and provide proper 

surfaces to receive patching and finishing. 
 

E. Cut masonry, concrete, and other rigid materials using masonry saw or core drill. 
 

F. Remove ceiling tiles as necessary to access areas of work.  Store and replace carefully to 
avoid damage.  Replace all ceiling tiles damaged during the work with new tiles to 
match.  Repair ACT grid damaged during the work in accordance with this section. 

 
G. Restore Work with new Products in accordance with requirements of Contract 

Documents. 
 

H. Fit Work tight to pipes, sleeves, ducts, conduits, and other penetrations through surfaces. 
 

I. Maintain integrity of wall, ceiling, or floor construction; completely seal voids. 
 

J. At penetration of fire rated partitions, ceiling, or floor construction, completely seal 
voids with fire rated or fire resistant material in accordance with Specifications, to full 
thickness of the penetrated element. 

 
K. Refinish surfaces to match adjacent finishes.  For continuous surfaces, refinish to nearest 

intersection; for an assembly, refinish entire unit. 
 

L. Identify any hazardous substance or conditions exposed during the Work to the Owner 
and Design Agent for decision or remedy. 

 
M. See General Conditions for additional requirements. 

 
1.07         SPECIAL PROCEDURES 
 

A.      Materials:  As specified in product Sections; match existing with new products, or          
          salvaged products as appropriate, for patching and extending work. 

 
B.      Employ skilled and experienced installer to perform alteration work. 

 
C.      Cut, move, or remove items as necessary for access to alterations and renovation Work. 
          Replace and restore at completion. 

 
D.      Remove unsuitable material not marked for salvage, such as rotted wood, corroded        
           metals, and deteriorated masonry and concrete.  Replace materials as specified for         
           finished Work. 

 
E.       Remove debris and abandoned items from area and from concealed spaces. 
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F.       Prepare surface and remove surface finishes to provide installation of new Work and     
           finishes. 
 
G.      Close openings in exterior surfaces to protect existing Work from weather and extremes 
          of temperature and humidity.   
 
H.      Remove, cut, and patch Work in a manner to minimize damage and to provide means of 
          restoring products and finishes to original or specified condition. 

 
I.    Refinish existing visible surfaces to remain in renovated rooms and spaces to specified   

   condition for each material, with a neat transition to adjacent finishes. 
     
J. Where new Work abuts or aligns with existing, provide a smooth and even transition.     

 Patch Work to match existing adjacent Work in texture and appearance. 
 

K.     When finished surfaces are cut so that a smooth transition with new Work is not              
         possible, terminate existing surface along a straight line at a natural line of division and  
          submit recommendation to Design Agent for review. 
 
L.      Where a change of plane of 1/4 inch or more occurs, submit recommendation for            
          providing a smooth transition to Design Agent for review. 

 
   M.      Trim existing doors as necessary to clear new floor finish.  Refinish trim as required. 

 
N.      Patch or replace portions of existing surfaces which are damaged, or showing other        
          imperfections. 
 
O.      Finish surfaces as specified in individual product Sections, or as indicated on the            
          Drawings. 

      
1.08      STARTING AND ADJUSTING OF SYSTEMS 
 

A. Coordinate schedule for starting and adjusting of various equipment and systems. 
 

B. Notify Design Agent and Owner seven days prior to starting and adjusting of each item. 
 

C. Verify that each piece of equipment or system has been checked for proper lubrication,  
drive rotation, belt tension, control sequence, or other conditions which may cause 
damage. 

 
D. Verify that tests, meter readings and specified electrical characteristics agree with those 

required by the equipment or system manufacturer. 
 

E. Verify wiring and support components for equipment are complete and tested. 
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F. Execute starting and adjusting under supervision of responsible Contractor's personnel 
or manufacturer's representative, in accordance with manufacturer's instructions. 

 
G. Adjust operating Products and equipment to ensure smooth and unhindered operation. 
 
H. When specified in individual specifications Section, require manufacturer to provide 

authorized representative to be present at the site to inspect, check, and approve 
equipment or system installation prior to starting, and to supervise placing of equipment 
or system in operation. 

 
I. Submit a written report in accordance with Section 01400 that equipment or system has 

been properly installed and is functioning correctly. 
 
1.09 DEMONSTRATION AND INSTRUCTIONS 
 

A.  Demonstrate operation and maintenance of Products to Owner's personnel two weeks     
 prior to date of Substantial Completion. 

 
B.  For equipment or systems requiring seasonal operation, perform demonstration for other 

 season within six months. 
 

C.  Utilize operation and maintenance manuals as basis for instruction.  Review contents of 
 manuals with Owner's personnel in detail to explain all aspects of operation and 

         maintenance. 
 

D.  Demonstrate start-up, operation, control, adjustment, trouble shooting, servicing, 
maintenance,   and shutdown of each item of equipment at scheduled or agreed upon   
times, at equipment or system location. 

 
E.  Prepare and insert additional data in operations and maintenance manuals when need for 

 additional data becomes apparent during instruction. 
 
1.10 TESTING, ADJUSTING, AND BALANCING 
 

A. Submit, for the Owner's approval, the name of an independent firm to perform testing of 
fire systems.  The independent firm's services will be paid for by the Contractor. 

 
B. The independent firm will perform services specified in individual specifications 

Sections. 
 

C. Reports will be submitted by the independent firm to the Design Agent and the Owner 
indicating observations and test results, indicating compliance or non-compliance with 
specified requirements and with the requirements of the Contract Documents. 
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1.11      PROTECTING INSTALLED CONSTRUCTION 
 

A.   Protect installed Work and provide special protection where specified in individual  
        specification sections. 

 
B.   Provide temporary and removable protection for installed products. Control activity in     

  immediate work area to prevent damage. 
 

C.   Provide protective coverings at walls, projections, jambs, sills, and soffits of openings. 
 

D.   Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or         
   movement of heavy objects, by protecting with durable sheet materials. 

 
E.     Repair or replace installed Work damaged by construction operations, as directed by the 
        Design Agent. 

 
 
PART 2 - PRODUCTS 
 
             Not Used. 
 
 
PART 3 - EXECUTION 
 
             Not Used. 
 
 
END OF SECTION 
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01 7010 EXECUTION REQUIREMENTS - Attachment A  

 

A.  Daily Attendance Form 

 

1. Maintain Daily Attendance Form acceptable to the Department of Labor and 

Training for all projects with a contract value over $1Million.  Submit as 

requested. 

 

END OF ATTACHMENT 
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01 7020 EXECUTION REQUIREMENTS - Attachment B 

Small Project Changes 

 

A.  The following amendments are made to this Section in order to facilitate execution of 

smaller projects at URI.  They apply to the work of this project.  All portions of the 

specification Section not deleted or amended remain in full force and effect for this 

project. 

 

B.   Delete heading 1.01C, Field Engineering and entire subsection 1.04  FIELD 

ENGINEERING. 

 

 

END OF ATTACHMENT 
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SECTION 01 7320 
 

WASTE MANAGEMENT 

PART 1  GENERAL 

1.01 WASTE MANAGEMENT REQUIREMENTS 

A. Owner requires that this project generate the least amount of trash and waste possible. 

B. Employ processes that ensure the generation of as little waste as possible due to error, poor 
planning, breakage, mishandling, contamination, or other factors. 

C. Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as 
economically feasible. 

D. Required Recycling, Salvage, and Reuse:  The following may not be disposed of in landfills or 
by incineration: 
1. Aluminum and plastic beverage containers. 
2. Corrugated cardboard. 
3. Wood pallets. 
4. Clean dimensional wood:  May be used as blocking or furring. 
5. Land clearing debris, including brush, branches, logs, and stumps. 
6. Metals, including packaging banding, metal studs, sheet metal, structural steel, piping, 

reinforcing bars, door frames, and other items made of steel, iron, galvanized steel, 
stainless steel, aluminum, copper, zinc, lead, brass, and bronze. 

7. Glass. 
8. Gypsum drywall and plaster. 
9. Plastic buckets. 
10. Paper, including wrapping, newsprint, and office. 

E. Contractor shall submit periodic Waste Disposal Reports; all landfill disposal, incineration, 
recycling, salvage, and reuse must be reported regardless of to whom the cost or savings 
accrues; use the same units of measure on all reports. Submit in accordance with Section 01 
3300.  

F. Contractor shall develop and follow a Waste Management Plan designed to implement these 
requirements. 

G. Methods of trash/waste disposal that are not acceptable are: 
1. Burning on the project site. 
2. Burying on the project site. 
3. Dumping or burying on other property, public or private. 
4. Other illegal dumping or burying. 

H. Regulatory Requirements:  Contractor is responsible for knowing and complying with regulatory 
requirements, including but not limited to Federal, state and local requirements, pertaining to 
legal disposal of all construction and demolition waste materials. 

1.02 RELATED REQUIREMENTS 

A. Section 01 3000 - Administrative Requirements:  Additional requirements for project meetings, 
reports, submittal procedures, and project documentation. 

B. Section 01 5000 - Temporary Facilities and Controls:  Additional requirements related to 
trash/waste collection and removal facilities and services. 

C. Section 01 6000 - Product Requirements:  Waste prevention requirements related to delivery, 
storage, and handling. 

D. Section 01 7000 - Execution Requirements:  Trash/waste prevention procedures related to 
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demolition, cutting and patching, installation, protection, and cleaning. 

1.03 DEFINITIONS 

A. Clean:  Untreated and unpainted;  not contaminated with oils, solvents, caulk, or the like. 

B. Construction and Demolition Waste:  Solid wastes typically including building materials, 
packaging, trash, debris, and rubble resulting from construction, remodeling, repair and 
demolition operations. 

C. Hazardous:  Exhibiting the characteristics of hazardous substances, i.e., ignitibility, corrosivity, 
toxicity or reactivity. 

D. Nonhazardous:  Exhibiting none of the characteristics of hazardous substances, i.e., ignitibility, 
corrosivity, toxicity, or reactivity. 

E. Nontoxic:  Neither immediately poisonous to humans nor poisonous after a long period of 
exposure. 

F. Recyclable:  The ability of a product or material to be recovered at the end of its life cycle and 
remanufactured into a new product for reuse by others. 

G. Recycle:  To remove a waste material from the project site to another site for remanufacture into 
a new product for reuse by others. 

H. Recycling:  The process of sorting, cleansing, treating and reconstituting solid waste and other 
discarded materials for the purpose of using the altered form.  Recycling does not include 
burning, incinerating, or thermally destroying waste. 

I. Return:  To give back reusable items or unused products to vendors for credit. 

J. Reuse:  To reuse a construction waste material in some manner on the project site. 

K. Salvage:  To remove a waste material from the project site to another site for resale or reuse by 
others. 

L. Sediment:  Soil and other debris that has been eroded and transported by storm or well 
production run-off water. 

M. Source Separation:  The act of keeping different types of waste materials separate beginning 
from the first time they become waste. 

N. Toxic:  Poisonous to humans either immediately or after a long period of exposure. 

O. Trash:  Any product or material unable to be reused, returned, recycled, or salvaged. 

P. Waste:  Extra material or material that has reached the end of its useful life in its intended use.  
Waste includes salvageable, returnable, recyclable, and reusable material. 

1.04 SUBMITTALS 

A. See Section 01 3300 for submittal procedures. 

B. Waste Management Plan:  Include the following information: 
1. Analysis of the trash and waste projected to be generated during the entire project 

construction cycle, including types and quantities. 
2. Landfill Options: The name, address, and telephone number of the landfill(s) where 

trash/waste will be disposed of, the applicable landfill tipping fee(s), and the projected cost 
of disposing of all project trash/waste in the landfill(s). 

3. Landfill Alternatives:  List all waste materials that will be diverted from landfills by reuse, 
salvage, or recycling. 

4. Meetings:  Describe regular meetings to be held to address waste prevention, reduction, 
recycling, salvage, reuse, and disposal. 
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5. Materials Handling Procedures:  Describe the means by which materials to be diverted 

from landfills will be protected from contamination and prepared for acceptance by 
designated facilities; include separation procedures for recyclables, storage, and 
packaging. 

6. Transportation:  Identify the destination and means of transportation of materials to be 
recycled; i.e. whether materials will be site-separated and self-hauled to designated 
centers, or whether mixed materials will be collected by a waste hauler. 

C. Waste Disposal Reports:  Submit at specified intervals, with details of quantities of trash and 
waste, means of disposal or reuse, and costs; show both totals to date and since last report. 
1. Submit updated Report with each Application for Progress Payment; failure to submit 

Report will delay payment. 
2. Submit Report on a form acceptable to Owner. 
3. Landfill Disposal:  Include the following information: 

a. Identification of material. 
b. Amount, in tons or cubic yards, of trash/waste material from the project disposed of in 

landfills. 
c. State the identity of landfills, total amount of tipping fees paid to landfill, and total 

disposal cost. 
d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and 

cost. 
4. Incinerator Disposal:  Include the following information: 

a. Identification of material. 
b. Amount, in tons or cubic yards, of trash/waste material from the project delivered to 

incinerators. 
c. State the identity of incinerators, total amount of fees paid to incinerator, and total 

disposal cost. 
d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and 

cost. 
5. Recycled and Salvaged Materials:  Include the following information for each: 

a. Identification of material, including those retrieved by installer for use on other 
projects. 

b. Amount, in tons or cubic yards, date removed from the project site, and receiving 
party. 

c. Transportation cost, amount paid or received for the material, and the net total cost or 
savings of salvage or recycling each material. 

d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and 
cost. 

e. Certification by receiving party that materials will not be disposed of in landfills or by 
incineration. 

6. Material Reused on Project:  Include the following information for each: 
a. Identification of material and how it was used in the project. 
b. Amount, in tons or cubic yards. 
c. Include weight tickets as evidence of quantity. 

7. Other Disposal Methods:  Include information similar to that described above, as 
appropriate to disposal method. 

PART 2  PRODUCTS (not used) 

PART 3  EXECUTION 

3.01 WASTE MANAGEMENT PROCEDURES 

A. See Section 01 1000 for list of items to be salvaged from the existing building for relocation in 
project or for Owner. 
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B. See Section 01 3000 for additional requirements for project meetings, reports, submittal 
procedures, and project documentation. 

C. See Section 01 5000 for additional requirements related to trash/waste collection and removal 
facilities and services. 

D. See Section 01 6000 for waste prevention requirements related to delivery, storage, and 
handling. 

E. See Section 01 7000 for trash/waste prevention procedures related to demolition, cutting and 
patching, installation, protection, and cleaning. 

3.02 WASTE MANAGEMENT PLAN IMPLEMENTATION 

A. Manager:  Designate an on-site person or persons responsible for instructing workers and 
overseeing and documenting results of the Waste Management Plan. 

B. Communication:  Distribute copies of the Waste Management Plan to job site foreman, each 
subcontractor, Owner, Owner’s Recycling and Solid Waste Coordinator, and Design Agent. 

C. Instruction:  Provide on-site instruction of appropriate separation, handling, and recycling, 
salvage, reuse, and return methods to be used by all parties at the appropriate stages of the 
project. 

D. Meetings:  Discuss trash/waste management goals and issues at project meetings. 
1. Pre-bid meeting. 
2. Pre-construction meeting. 
3. Regular job-site meetings. 

E. Facilities:  Provide specific facilities for separation and storage of materials for recycling, 
salvage, reuse, return, and trash disposal, for use by all contractors and installers. 
1. Provide containers as required. 
2. Provide adequate space for pick-up and delivery and convenience to subcontractors. 
3. Keep recycling and trash/waste bin areas neat and clean and clearly marked in order to 

avoid contamination of materials. 

F. Hazardous Wastes:  Separate, store, and dispose of hazardous wastes according to applicable 
regulations. 

G. Recycling:  Separate, store, protect, and handle at the site identified recyclable waste products 
in order to prevent contamination of materials and to maximize recyclability of identified 
materials.  Arrange for timely pickups from the site or deliveries to recycling facility in order to 
prevent contamination of recyclable materials. 

H. Reuse of Materials On-Site:  Set aside, sort, and protect separated products in preparation for 
reuse. 

I. Salvage:  Set aside, sort, and protect products to be salvaged for reuse off-site. 

END OF SECTION 
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01 7330 WASTE MANAGEMENT - Attachment A 

 

A.  “No variations in this section for this Project.” 

 

 

END OF ATTACHMENT 
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01 7331 WASTE MANAGEMENT - Attachment B 

Small Project Changes 

 

A.  The following amendments are made to this Section in order to facilitate execution of 

smaller projects at URI.  They apply to the work of this project.  All portions of the 

specification Section not deleted or amended remain in full force and effect for this 

project. 

 

B.   Delete paragraphs 1.01 F and 1.04 B.  Change heading at 3.02 to be “WASTE 

MANAGEMENT PROCEDURES.  Delete paragraphs 3.02 A, B and D.  No Waste 

Management Plan will be required. 

 

C.   Delete lines 1.04 C.4c, .4d, .5c, .5d and .6c.  Required back-up is reduced. 

 

END OF ATTACHMENT 
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SECTION 01 7800 - CLOSEOUT REQUIREMENTS 
 
PART 1 -  GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Closeout procedures. 
 

B. Quality assurance. 
 

C. Maintenance service. 
 

D. Operations and maintenance manuals. 
 

E. Materials and finishes manuals. 
 

F. Equipment and systems manuals. 
 
    G.     Spare parts and maintenance materials. 

 
H. Product warranties and product bonds. 

 
I. Project Record documents. 

 
 
1.02 CLOSEOUT PROCEDURES 
 

A. Submit a written certification that the Contract Documents have been reviewed, the Work has   
        been inspected, and that the Work is complete in accordance with the Contract Documents and            
        is ready for the Owner's review. 

 
B.  Provide submittals to Design Agent that are required by governing or other authorities, 

including 
       abatement invoices correctly prepared as proscribed in the abatement plan.  Failure to include 
       correctly prepared abatement invoices will delay issuing of final payment. 
   
C.  Provide submittals to Design Agent that are required by the governing or other authorities, 

including 
       the following closeout documents: 

1. AIA Document G706 - Contractor's Affidavit of Payment of Debts and Claims 
2. AIA Document G706A - Contractor's Affidavit of Release of Liens 
3. AIA Document G707 - Consent of Surety to Final payment 

 
 D. Submit final Application for Payment identifying total adjusted Contract Sum, previous   
         payments, and sum remaining due.   
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     E. The Owner will occupy all portions of the building after Substantial Completion as specified 
in Section 01 1000. 

 
1.03 QUALITY ASSURANCE 
 

A. Employ personnel assembling submittals experienced in the maintenance and the operation of 
the described products and systems. 

 
1.04 MAINTENANCE SERVICE 
 

A. Submit a contract for furnishing service and maintenance of the components indicated in the 
specification Sections for one year from date of Substantial Completion, or during the warranty 
period, whichever period of time is the longest. 

 
B. Provide for an examination of the system components at a frequency consistent with reliable 

operation.  Clean, adjust, and lubricate as required.    
 

C. Include a systematic cleaning, examination, adjustment, and lubrication of the components.  
Repair or replace the parts whenever required.  Use the parts produced by the manufacturer of 
the original component. 

 
D. Do not assign or transfer the maintenance service to an agent or Subcontractor without the prior 

written consent of the Owner. 
 
1.05 OWNER’S MANUALS 
 

A. Submit the data for Operations and Maintenance, Materials and Finishes, and Equipment and 
Systems Manuals bound in 8-1/2 x 11 inch text pages, in minimum 2 inch size three D side ring 
commercial quality binders with durable cleanable plastic covers. 

 
B. Prepare binder covers with the printed title of the manual, title of the project, and the subject 

matter of binder. Label each spine with the following: Building, project or facility name, OCP 
project number, submission date. 

 
C. Internally subdivide the binder contents with permanent page dividers, logically organized as 

described below; with tab titling clearly printed under reinforced laminated plastic tabs. 
 

D. Drawings:  Provide with reinforced punched binder tab.  Bind in with the text; fold the larger 
drawings to the size of the text pages. 

 
E. Submit two copies of a preliminary draft of the proposed formats and outline of the contents 

before the start of work.  The Design Agent and its consultants will review drafts and return 
one copy with comments. 
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F. Submit one copy of the completed volumes 15 days prior to final inspection for final review.  
This copy will be reviewed and returned after final inspection, with the Design Agent’s 
comments.  Revise the content of the document sets as required prior to final submission. 

 
G. Submit three sets of revised final volumes plus electronic copy in final form within ten days 

after final inspection. 
 
1.06 OPERATIONS AND MAINTENANCE MANUALS 
 

A. Contents:  Prepare the Table of Contents for each volume, with each product or system  
        description identified, in three parts as follows: 

1. Part 1:  Directory, listing the names, addresses, and telephone numbers of the Design 
Agent, its Consultants, Contractor, Subcontractors, and major equipment suppliers. 

2. Part 2:  Operation and maintenance instructions, arranged by system and subdivided by 
the specification Section.  For each category, identify the names, addresses, and 
telephone numbers of the Subcontractors and suppliers.  Identify the following: 
a. Significant design criteria. 
b. List of equipment. 
c. Parts list for each component. 
d. Operating instructions. 
e. Maintenance instructions for equipment and systems. 
f. Maintenance instructions for [special] finishes, including recommended cleaning 

methods and materials, and special precautions identifying detrimental agents. 
3.     Part 3:  Project documents and certificates, including the following: 

a. Shop drawings and product data. 
b. Air and water balance reports. 
c. Certificates. 
d. Originals of warranties and bonds. 

 4.     Part 4:  Scan entire manual and provide 3 copies on disc in electronic PDF format. 
 
1.07      MATERIALS AND FINISHES MANUALS 
 

A. Building Products, Applied Materials, and Finishes:  Include product data, with the catalog 
number, size, composition, and the color and texture designations.  Include information for re-
ordering custom manufactured products. 

 
B. Instruction for Care and Maintenance:  include manufacturer's instructions for cleaning agents 

and methods, precautions against detrimental agents and methods, and a recommended 
schedule for cleaning and maintenance. 

 
C. Moisture Protection and Weather Exposed Products:  Include product data listing applicable 

reference standards, chemical composition, and details of installation.  Include 
recommendations for inspections, maintenance, and repair. 

 
D. Additional Requirements:  As specified in the individual product specification Sections. 
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E. Include a listing in the Table of Contents for design data, with a tabbed flysheet and a space 
for the insertion of data. 

 
1.08 EQUIPMENT AND SYSTEMS MANUALS 
 

A. For equipment, or component parts of equipment put into service during construction and  
         operated by the Owner, submit documents within 10 days after acceptance. 
 
B. Each Item of Equipment and Each System:  Include a description of the unit or system, and 

the component parts.  Identify the function, normal operating characteristics, and limiting 
conditions.  Include performance curves, with priming data and tests, and complete 
nomenclature and model number of replaceable parts. 

 
C. Panelboard Circuit Directories:  Provide electrical service characteristics, controls, and 

communications; typed. 
 

D. Include color-coded wiring diagrams as installed. 
 

E. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions 
and sequences.  Include regulation, control, stopping, shutdown, and emergency instructions.  
Include summer, winter, and special operating instructions. 

 
F. Maintenance Requirements:  Include routine procedures and guide for preventative 

maintenance and troubleshooting; disassembly, repair, and reassembly instructions; and 
alignment, adjusting, balancing, and checking instructions. 

 
G. Include a servicing and lubricating schedule, and a list of lubricants required. 
 
H. Include the manufacturer's printed operation and maintenance instructions. 

 
I. Include sequence of operation by the controls manufacturer. 

 
J. Include the original manufacturer's parts list, illustrations, assembly drawings, and diagrams 

required for maintenance. 
 

K. Include control diagrams by the controls manufacturer as installed. 
 

L. Include the Contractor's coordination drawings, with color-coded piping diagrams as installed. 
 

M. Include charts of valve tag numbers, with the location and function of each valve, keyed to the 
flow and control diagrams. 

 
N. Include a list of the original manufacturer's spare parts, current prices, and recommended 

quantities to be maintained in storage. 
 

O. Include test and balancing reports as specified in Section 01400. 
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P. Additional Requirements:  As specified in the individual product specification Sections. 
 

1.09      SPARE PARTS AND MAINTENANCE PRODUCTS 
 

A. Furnish spare parts, maintenance, and extra products (attic stock) in the quantities specified in 
the individual specification Sections. 

 
B. Deliver to the Project site and place in a location as directed by the Owner; obtain a receipt 

prior to final payment.    
 
1.10     PRODUCT WARRANTIES AND PRODUCT BONDS 
 

A. Obtain warranties and bonds executed in duplicate by the responsible subcontractors, 
suppliers, and manufacturers, within 10 days after the completion of the applicable item of 
work. 

 
B. Execute and assemble the transferable warranty documents and bonds from the 

subcontractors, suppliers, and manufacturers. 
 

C. Verify that the documents are in the proper form, contain full information, and are notarized. 
 

D. Co-execute the submittals when required. 
 

E. Include in the Operations and Maintenance Manuals within the appropriate material 
specification section. 

 
F. Submit prior to the final Application for Payment. For items of Work for which acceptance is 

delayed beyond the Date of Substantial Completion, submit within 10 days after acceptance, 
listing the date of acceptance as the beginning of the warranty or bond period. 

 
1.11     PROJECT RECORD DOCUMENTS 
 

A. Maintain on the site one set of the following record documents; record actual revisions of the  
         Work for all trades:   

1. Drawings. 
2. Specifications. 
3. Addenda. 
4. Change Orders and other modifications to the Contract. 
5. Reviewed Shop Drawings, Product Data, and Samples. 
6.     Manufacturer's instructions for assembly, installation, and adjusting.  

 
B. Ensure the entries are complete and accurate, enabling future reference by the Owner. 

 
C. Store the record documents separate from the documents used for construction. 
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D. Record information concurrent with the construction progress, not less than weekly. 
 

E. Specifications:  Legibly mark and record at each product Section description of the actual 
products installed, including the following: 
1. Manufacturer's name and product model and number. 
2. Product substitutions or alternates utilized. 
3. Changes made by Addenda and modifications. 

 
F. Record Drawings and Shop Drawings:  Legibly mark each item to record the actual  
         construction including: 

1. Measured horizontal and vertical locations of the underground utilities and appurtenances, 
referenced to permanent surface improvements. Include the locations and description of 
any existing utility lines and other existing installations of any kind or description 
encountered during construction.  Note all changes in size, material, location, and 
elevation of all new or abandoned underground utility lines and pertinent work, including 
site grading.  Document topography and drainage changes.  Show the location of all 
valves, manholes, etc. and include dimensions to permanent features such as building 
corners.  Note direction of each new valve opening.  Show clearances between new 
utilities and existing crossed lines.  Locate all bends, thrust blocks, and other restraints. 

2. The placement, size, and type of any fire extinguishers. 
3. Measured locations of internal utilities and appurtenances concealed in the construction. 
4. Field changes of dimension and detail. 
5. Details not on the original Contract drawings. 

 
G.  Legibly marked Specifications, and legibly marked Record Drawings and Shop Drawings  
         shall constitute the Project Record Documents in paper form. 
 
H. At completion of the Work of the Contract, the Contractor shall retain competent drafting 

personnel to transfer the information from the Project Record Documents in paper form to 
editable electronic formats to create “As-Built” Documents on base files provided by the Design 
Agent.  The record construction drawings shall be produced in both AutoCAD format plus a 
record PDF copy of each drawing.  AutoCAD files shall include all XREF, font, image, shape, 
and plot files.  PDF files shall be saved full sheet size. The record Project Manual shall be in 
Microsoft Word form plus a record PDF of the entire manual. The electronic media containing 
this information will constitute the Project Record Documents in digital form, sometimes 
referred to as the  “As-Built” Documents.  Acceptable media are write-protected CD-R format 
discs or flash drives.   Submit one full size printed set of drawings and specifications on 20 lb. 
white bond made from the As-Built files in addition to the electronic media.  

 
I. Associated materials including but not limited to the following are also required to be submitted 

at project close-out:  shop drawings and cut sheets, RFIs, correspondence and meeting minutes, 
LEED scorecards, construction progress photographs, DEM permits including generator 
permits, certificates including Final Certificate of Occupancy, boiler and elevator certificates, 
easement rights, National Grid Rebate Applications, test and inspection documentation 
including fire pump test data, asbestos abatement plans and manifests.  These materials may be 
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submitted in either paper or PDF digital format, organized by specification number, and clearly 
labeled.  If paper copies are submitted, each box must be clearly labeled as to specific contents. 

 
J. If the project required geotechnical, archeological, or other miscellaneous studies or other 

reports, these shall also be submitted as Record Document in either paper or digital format. 
 

K. Labeling:  In all cases, paper or digital submissions must contain the following information:  
Building, project or facility name, OCP Project number, submission date, and specific content 
index. 

 
L. No review or receipt of Project Record Documents by the Design Agent or the Owner shall be 

interpreted as a waiver of any deviation from the Contract Documents or Shop Drawings, or in 
any way relieve the Contractor from responsibility to perform the Work in accordance with the 
Contract Documents and the Shop Drawings. 

 
M. Update the on-site Project Record Documents on a regular basis.  Monthly payments will not 

            be processed if Project Record Documents are not maintained up to date.    
 
 
PART 2 -  PRODUCTS 
 
             Not used. 
 
 
PART 3 -  EXECUTION 
 
             Not used. 
 
 
END OF SECTION 

Tecton Project #URI-74-IN
Standard Contract Documents-URI Bid 

Avedisian Hall PDI Improvements 
 URI # KC.R.AVED.2021.003 

April 19, 2023





Tecton Project #URI-74-IN  Standard Contract Documents-URI Bid 
  Avedisian Hall PDI Improvements 
 URI # KC.G.AVED.2021.003 

 

Rev. 1/2/14 CLOSEOUT REQUIREMENTS - Attachment A 

April 19, 2023                                                             01 7810 - 1 

01 7810 CLOSEOUT REQUIREMENTS - Attachment A   

 

A.  “No variations in this section for this Project.” 

 

 

END OF ATTACHMENT 
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01 7820 CLOSEOUT REQUIREMENTS - Attachment B 

Small Project Changes 

 

A.  The following amendments are made to this Section in order to facilitate execution of 

smaller projects at URI.  They apply to the work of this project.  All portions of the 

specification Section not deleted or amended remain in full force and effect for this 

project. 

 

B.   Delete subparagraph 1.02 A.  Additional certification is not required. 

 

C.   Delete lines1.02 C.1 and 3.  Only the final release of liens remains as a requirement 

from this paragraph. 

 

D.   Delete paragraph 1.03.  General knowledge of construction is sufficient. 

 

E.   Delete subparagraph 1.05 E. No preliminary submittal is required. 

 

F.   In subparagraph 1.11 F, end the first sentence after “construction”, and delete the 

lines 1 thru 5.  Record changes to the work as clearly as possible to facilitate future work. 

 

END OF ATTACHMENT 
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SECTION 02 4119 – SELECTIVE DEMOLITION 

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. This Section includes, but is not limited to the following: 

 

1. Demolition and removal of ceilings. 

2. Demolition and removal of portions of gypsum board partitions for new openings. 

3. Removal and salvage of the following for reinstallation: 

 

a. Acoustical ceiling panels. 

B. Related Sections include the following: 

 

1. Division 01 Section "Summary" for use of premises and Owner-occupancy requirements. 

2. Division 01 Section "Temporary Facilities and Controls" for temporary construction and 

environmental-protection measures for selective demolition operations. 

3. Division 01 Section "Cutting and Patching" for cutting and patching procedures. 

4. Division 01 Section “Waste Management.” 

1.3 DEFINITIONS 

A. Remove / Demolish:  Detach items from existing construction and legally dispose of them off-

site, unless indicated to be removed and salvaged or removed and reinstalled. 

B. Remove and Salvage:  Detach items from existing construction and deliver them to Owner. 

C. Remove and Relocate / Reinstall:  Detach items from existing construction, prepare them for 

reuse, and reinstall them where indicated. 

D. Existing to Remain:  Existing items of construction that are not to be removed and that are not 

otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 
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1.5 PRE-DEMOLITION MEETINGS 

A. Pre-demolition Conference:  Conduct conference at Project site to comply with requirements in 

Division 01 Section "Project Management and Coordination."  Review methods and procedures 

related to selective demolition including, but not limited to, the following: 

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. 

1.6 INFORMATIONAL SUBMITTALS 

A. 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. 

B. 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. Coordination of Owner's continuing occupancy of portions of existing building. 

5. Means of protection for items to remain and items in path of waste removal from 

building. 

C. Predemolition Photographs or Video:  Submit before Work begins. 

1.7 CLOSEOUT SUBMITTALS 

A. Inventory:  After selective demolition is complete, submit a list of items that have been removed 

and salvaged. 

B. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility 

licensed to accept hazardous wastes. 

1.8 PROJECT 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. 

1. Comply with requirements specified in Division 01 Section "Summary." 
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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 are present in materials to be 

selectively demolished. 

 

1. Do not disturb hazardous materials or items suspected of containing hazardous materials 

except under procedures specified elsewhere in the Contract Documents. 

2. If unidentified hazardous materials are encountered during the work, do not disturb 

hazardous materials or items suspected of containing hazardous materials.  Stop all work 

on the project and immediately notify Architect. 

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. 

PART 2 - PRODUCTS 

2.1 PEFORMANCE 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/ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped. 

B. Survey existing conditions and correlate with requirements indicated to determine extent of 

selective demolition required. 

C. Inventory and record the condition of items to be removed and reinstalled and items to be 

removed and salvaged. 

D. When unanticipated mechanical, electrical, or structural elements that conflict with intended 

function or design are encountered, investigate and measure the nature and extent of conflict.  

Promptly submit a written report to Architect. 
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E. Survey of Existing Conditions:  Record existing conditions by use of preconstruction 

photographs. 

 

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

photographs of conditions that might be misconstrued as damage caused by salvage 

operations. 

2. 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 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

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

against damage during selective demolition operations. 

1. Comply with requirements for existing services/systems interruptions specified in 

Division 01 Section "Summary." 

B. Service/System Requirements:  Locate, identify, disconnect, and seal or cap off indicated utility 

services and mechanical/electrical systems serving areas to be selectively demolished. 

1. Owner will arrange to shut off indicated services/systems when requested by Contractor. 

2. If services/systems are required to be removed, relocated, or abandoned, before 

proceeding with selective demolition provide temporary services/systems that bypass 

area of selective demolition and that maintain continuity of services/systems to other 

parts of building. 

3.3 PREPARATION 

A. 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. 

1. Comply with requirements for access and protection specified in Division 01 Section 

"Temporary Facilities and Controls." 

B. Temporary Facilities:  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. 
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5. Comply with requirements for temporary enclosures, dust control, heating, and cooling 

specified in Division 01 Section "Temporary Facilities and Controls." 

C. Temporary Shoring:  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. 

3.4 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. 

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, to minimize disturbance of adjacent surfaces.  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 adequate ventilation when using cutting torches. 

6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 

7. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 

8. Dispose of demolished items and materials promptly.  Comply with requirements in 

Division 01 Section "Waste Management." 

B. 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. 

C. 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. 



Tecton Project #URI-74-IN  Construction Documents 
  Avedisian Hall PDI Improvements 
 URI # KC.G.AVED.2021.003 

 

 SELECTIVE DEMOLITION 

April 19, 2023 02 4119 - 6 

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. 

D. 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. 

3.5 DISPOSAL OF DEMOLISHED MATERIALS 

A. General:  Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or 

otherwise indicated to remain Owner's property, remove demolished materials from Project site 

and legally dispose of them. 

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 Division 01 Section “Waste Management.” 

B. Burning:  Do not burn demolished materials. 

C. Disposal:  Transport demolished materials off Owner's property. 

 

1. Include cost of all transportation and disposal. 

2. Provide verification of all disposal trips. 

3. Hazardous materials are to be handled and disposed of in accordance with all State, 

Local, and Federal regulations. 

3.6 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 02 4119 
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SECTION 05 7500 - DECORATIVE FORMED METAL 

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: 

 

1. Sheet metal enclosures. 

B. Related Sections include the following: 

 

1. Division 07 Section "Joint Sealants." 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product, including finishing materials. 

B. Shop Drawings: Show fabrication and installation details for decorative formed metal. 

1. Include plans, elevations, component details, and attachment details. 

2. Indicate materials and profiles of each decorative formed metal member, fittings, joinery, 

finishes, fasteners, anchorages, and accessory items. 

C. Samples for Verification: For each type of exposed finish required, prepared on 6-inch- square 

Samples of metal of same thickness and material indicated for the Work. 

1.5 INFORMATIONAL SUBMITTALS 

A. Mill Certificates: Signed by stainless-steel manufacturers certifying that products furnished 

comply with requirements. 
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1.6 QUALITY ASSURANCE 

A. Fabricator Qualifications: A firm experienced in producing decorative formed metal similar to 

that indicated for this Project and with a record of successful in-service performance as well as 

sufficient production capacity to produce required units. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver decorative formed metal products wrapped in protective coverings and strapped 

together in suitable packs or in heavy-duty cartons. Remove protective coverings before they 

stain or bond to finished surfaces. 

B. Store products on elevated platforms in a dry location. 

1.8 FIELD CONDITIONS 

A. Field Measurements: Verify actual locations of walls, columns, beams, and other construction 

contiguous with decorative formed metal by field measurements before fabrication and indicate 

measurements on Shop Drawings. 

PART 2 - PRODUCTS 

2.1 SHEET METAL 

A. General: Fabricate products from sheet metal without pitting, seam marks, roller marks, stains, 

discolorations, or other imperfections where exposed to view on finished units. 

B. Stainless-Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304, stretcher-leveled 

standard of flatness. 

2.2 MISCELLANEOUS MATERIALS 

A. Sealants, Interior: Nonsag, paintable sealant complying with Section 079200 "Joint Sealants" 

and as recommended in writing by decorative formed metal manufacturer. 

B. Adhesive:  Epoxy adhesive recommended in writing by adhesive manufacturer for bonding 

stainless steel to gypsum board surfaces. 

2.3 FABRICATION, GENERAL 

A. Coordinate dimensions and attachment methods of decorative formed metal items with those of 

adjoining construction to produce integrated assemblies with closely fitting joints and with 

edges and surfaces aligned unless otherwise indicated. 
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B. Increase metal thickness or reinforce with concealed stiffeners, backing materials, or both, as 

needed to provide surface flatness equivalent to stretcher-leveled standard of flatness and 

sufficient strength for indicated use. 

1. Support joints with concealed stiffeners as needed to hold exposed faces of adjoining 

sheets in flush alignment. 

2.4 SHEET METAL ENCLOSURES 

A. Form sheet metal enclosures from metal of type and thickness indicated below. Include 

stiffeners as required to suit conditions indicated. 

1. Stainless-Steel Sheet: 0.063 inch (16 gauge). 

a. Finish: No. 4. 

2.5 GENERAL FINISH REQUIREMENTS 

A. Complete mechanical finishes of flat sheet metal surfaces before fabrication where possible. 

After fabrication, finish all joints, bends, abrasions, and other surface blemishes to match sheet 

finish. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

C. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are 

acceptable if they are within one-half of the range of approved Samples. Noticeable variations 

in the same piece are not acceptable. Variations in appearance of other components are 

acceptable if they are within the range of approved Samples and are assembled or installed to 

minimize contrast. 

2.6 STAINLESS-STEEL FINISHES 

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. 

C. Directional Satin Finish: No. 4. 

D. When polishing is completed, passivate and rinse surfaces. Remove embedded foreign matter 

and leave surfaces chemically clean. 
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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 

decorative formed metal. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Locate and place decorative formed metal items level and plumb and in alignment with adjacent 

construction. Perform cutting, drilling, and fitting required to install decorative formed metal. 

1. Do not cut or abrade finishes that cannot be completely restored in the field. Return items 

with such finishes to the shop for required alterations, followed by complete refinishing, 

or provide new units as required. 

B. Form tight joints with exposed connections accurately fitted together. Provide reveals and 

openings for sealants and joint fillers as indicated. 

3.3 ADJUSTING AND CLEANING 

A. Unless otherwise indicated, clean metals by washing thoroughly with water and soap, rinsing 

with clean water, and drying with soft cloths. 

B. Restore finishes damaged during installation and construction period so no evidence remains of 

correction work. Return items that cannot be refinished in the field to the shop; make required 

alterations and refinish entire unit or provide new units. 

3.4 PROTECTION 

A. Protect finishes of decorative formed metal items from damage during construction period. 

Remove temporary protective coverings at time of Substantial Completion. 

END OF SECTION 05 7500 
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SECTION 06 1053 - MISCELLANEOUS ROUGH CARPENTRY 

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. This Section includes the following: 

 

1. Wood blocking in wall framing. 

1.3 DEFINITIONS 

A. Dimension Lumber:  Lumber of 2 inches nominal or greater but less than 5 inches nominal in 

least dimension. 

B. Lumber grading agencies, and the abbreviations used to reference them, include the following: 

1. NeLMA:  Northeastern Lumber Manufacturers' Association. 

2. NLGA:  National Lumber Grades Authority. 

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 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. 

2. For products receiving a waterborne treatment, include statement that moisture content of 

treated materials was reduced to levels specified before shipment to Project site. 

3. Include copies of warranties from chemical treatment manufacturers for each type of 

treatment. 

1.5 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For the following, from ICC-ES: 

 

1. Fire-retardant-treated wood. 
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2. Power-driven fasteners. 

3. Powder-actuated fasteners. 

4. Expansion 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 plywood and other panels flat with spacers between each bundle to provide air 

circulation.  Provide for air circulation around stacks and under coverings. 

B. Stack lumber flat with spacers between each bundle to provide air circulation.  Provide for air 

circulation around stacks and under coverings. 

C. Deliver interior wood materials that are to be exposed to view only after building is enclosed 

and weatherproof, wet work other than painting is dry, and HVAC system is operating and 

maintaining temperature and humidity at occupancy levels. 

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. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified.  Where actual sizes are indicated, they are minimum dressed 

sizes for dry lumber. 

3. Provide dressed lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber: 19 percent. 

C. Plywood:  DOC PS 1. 

 

1. Thickness:  As needed to comply with requirements specified, but not less than thickness 

indicated. 

2. Factory mark panels to indicate compliance with applicable standard. 
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2.2 FIRE-RETARDANT-TREATED MATERIALS 

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 Lumber and Plywood by Pressure Process:  Products with a flame 

spread index of 25 or less when tested according to ASTM E 84, 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. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less 

when tested according to ASTM D 3201 at 92 percent relative humidity.  Use where 

exterior type is not indicated. 

3. Design Value Adjustment Factors: Treated lumber shall be tested according to 

ASTM D 5664, and design value adjustment factors shall be calculated according to 

ASTM D 6841. 

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 testing and 

inspecting agency acceptable to authorities having jurisdiction. 

E. Application:  Treat the following: 

 

1. Concealed blocking in wall framing. 

F. Products:  Subject to compliance with requirements, provide products by one of the following: 

 

1. Dricon. 

2. Hoover Treated Wood Products, Inc. 

3. Koppers Performance Chemicals. 

2.3 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 

construction, including the following: 

1. Blocking. 

B. For items of dimension lumber size, provide Construction or No. 2 lumber with 15 percent 

maximum moisture content and the following species: 

1. Hem-fir (north); NLGA. 



Tecton Project #URI-74-IN  Construction Documents 
  Avedisian Hall PDI Improvements 
 URI # KC.G.AVED.2021.003 

 

 MISCELLANEOUS ROUGH CARPENTRY 

April 19, 2023 06 1053 - 4 

C. 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. 

D. 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. 

E. For furring strips for installing plywood, select boards with no knots capable of producing bent-

over nails and damage to paneling. 

2.4 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, fire retardant treated, or in 

area of high relative humidity, provide fasteners of with hot-dip zinc coating complying 

with ASTM A 153/A 153M. 

B. Nails, Brads, and Staples:  ASTM F 1667. 

C. Power-Driven Fasteners:  NES NER-272. 

D. Wood Screws:  ASME B18.6.1. 

E. Lag Bolts:  ASME B18.2.1. 

F. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, 

where indicated, flat washers. 

G. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with 

capability to sustain, without failure, a load equal to 6 times the load imposed when installed in 

unit masonry assemblies and equal to 4 times the load imposed when installed in concrete as 

determined by testing per ASTM E 488 conducted by a qualified independent testing and 

inspecting agency. 

 

1. Material:  Stainless steel with bolts and nuts complying with ASTM F 593 and 

ASTM F 594, Alloy Group 1 or 2. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit 

carpentry to other construction; scribe and cope as needed for accurate fit.  Locate nailers, 

blocking, and similar supports to comply with requirements for attaching other construction. 
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B. Sort and select lumber so that natural characteristics will 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. 

C. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying 

with the following: 

1. NES NER-272 for power-driven fasteners. 

2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 

D. Use common wire 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; do not 

countersink nail heads, unless otherwise indicated. 

3.2 WOOD BLOCKING AND NAILER INSTALLATION 

A. Install where indicated and where required for 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. 

3.3 FIRE-RETARDANT-TREATED (FRT) MATERIALS INSTALLATION 

A. Cutting to length, drilling holes, joining cuts and light sanding are permissible. It is not 

necessary to field treat cut ends to maintain flame spread rating. 

1. Ripping, milling, and surfacing of FRT lumber is not permitted. 

2. FRT plywood can be cut in either direction without loss of fire protection. 

3.4 PROTECTION 

A. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes wet, 

apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-

registered label. 

END OF SECTION 06 1053 
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SECTION 07 2100 – THERMAL INSULATION 

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. This Section includes the following: 

 

1. Sound attenuation insulation. 

2. Fire safing insulation. 

B. Related Sections include the following: 

 

1. Division 09 Section "Gypsum Board Assemblies" for installation in metal-framed 

assemblies of insulation specified by referencing this Section. 

2. Division 23 Section for mechanical insulation. 

1.3 DEFINITIONS 

A. Mineral-Fiber Insulation:  Insulation composed of rock-wool fibers, slag-wool fibers, or glass 

fibers; produced in boards and blanket with latter formed into batts (flat-cut lengths) or rolls. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples for Verification:  Full-size units for each type of exposed insulation indicated. 

C. Low-emitting product certification. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: For each product, for tests performed by a qualified testing agency. 

1.6 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of building insulation through one source from a single 

manufacturer. 
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B. Fire-Test-Response Characteristics:  Provide insulation and related materials with the fire-test-

response characteristics indicated, as determined by testing identical products per test method 

indicated below by UL or another testing and inspecting agency acceptable to authorities having 

jurisdiction.  Identify materials with appropriate markings of applicable testing and inspecting 

agency. 

1. Surface-Burning Characteristics:  ASTM E 84. 

2. Fire-Resistance Ratings:  ASTM E 119. 

3. Combustion Characteristics:  ASTM E 136. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration by 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. Indoor Air Quality Requirements: 

 

1. Insulations are to be stored per manufacturer’s recommendations for allowable 

temperature and humidity range. Insulations shall not be allowed to become damp. 

2. Where feasible, fiberglass, mineral wool, and other fibrous insulations shall be stored 

separately from materials which have high short-term emissions. Materials with high 

short-term emissions include, but are not limited to: adhesives, sealants and glazing 

compounds (specifically those with petrochemical vehicles or carriers); paint, wood 

preservatives, and finishes; control and/or expansion joint fillers; hard finishes requiring 

adhesive installation; gypsum board (with associated finish processes and products); and 

composite or engineered wood products with formaldehyde binders. 

3. Where feasible, exposed fiberglass or mineral wool insulations shall not be stored in 

occupied spaces, near HVAC diffusers (supply or return), or near fresh air intakes. 

PART 2 - PRODUCTS 

2.1 MINERAL-WOOL BLANKET INSULATION (SOUND ATTENUATION) 

A. Manufacturers:  Subject to compliance with requirements, provide one of the following: 

 

1. Johns Manville; MinWool Sound Attenuation Fire Batts (SAFB). 

2. Rockwool; AFB. 

3. Thermafiber; SAFB. 

B. Unfaced, Mineral-Wool Blanket Insulation: ASTM C 665, Type I (blankets without membrane 

facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 0, 

per ASTM E 84; passing ASTM E 136 for combustion characteristics. 

 

1. R-Value:  Minimum 3.7 per inch. 

2. NRC:  1.05 for 3 inch thickness. 

3. Nominal density of 2.5 lb/cu. ft minimum. 
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4. Thickness:  As indicated, not less than 3- inches. 

2.2 MINERAL-WOOL-BOARD INSULATION (FIRE SAFING) 

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

following: 

 

1. Johns Manville; MinWool Safing. 

2. Rockwool; SAFE. 

3. Thermafiber; Safing Insulation. 

B. Unfaced, Mineral-Wool Board Insulation:  ASTM C 612; water repellant rigid insulation board 

with a rigid upper surface, with maximum flame-spread and smoke-developed indexes of zero, 

per ASTM E 84; passing ASTM E 136 for combustion characteristics. 

 

1. Nominal density of 4.5 lb/cu. ft. minimum. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements of 

Sections in which substrates and related work are specified and for other conditions affecting 

performance. 

1. Proceed with installation only after unsatisfactory conditions have been corrected.  

Commencement of work indicates acceptance of substrates. 

3.2 PREPARATION 

A. Clean substrates of substances harmful to insulation or vapor retarders, including removing 

projections capable of puncturing vapor retarders or of interfering with insulation attachment. 

3.3 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 

application indicated. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at any 

time to ice, rain, and snow. 

C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut and fit 

tightly around obstructions and fill voids with insulation.  Remove projections that interfere 

with placement. 
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D. For preformed insulating units, provide sizes to fit applications indicated and selected from 

manufacturer's standard thicknesses, widths, and lengths.  Apply single layer of insulation units 

to produce thickness indicated unless multiple layers are otherwise shown or required to make 

up total thickness. 

3.4 INSTALLATION OF GENERAL BUILDING INSULATION 

A. Apply insulation units to substrates by method indicated, complying with manufacturer's written 

instructions.  If no specific method is indicated, bond units to substrate with adhesive or use 

mechanical anchorage to provide permanent placement and support of units. 

B. Install mineral-fiber insulation 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 cavity, 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. 

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. 

C. Install unfaced, slag-wool-fiber/rock-wool-fiber blanket insulation in penetrations in all non-fire 

rated horizontal floor/ceiling assemblies, including edge of slab conditions indicated.  Fill 

annular space of penetration to resist the free passage of flame and the products of combustion. 

3.5 PROTECTION 

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and 

other causes.  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 07 2100 
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SECTION 07 8413 – PENETRATION FIRESTOPPING 

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: 

1. Penetrations in fire-resistance-rated walls, including open penetrations. 

2. Penetrations in horizontal assemblies. 

B. Related Sections include the following: 

 

1. Division 07 Section “Thermal Insulation” for fire safing insulation in non-fire rated 

horizontal floor/ceiling assemblies. 

2. Division 22 Sections for responsibility of the Plumbing Subcontractor for firestopping. 

3. Division 23 Sections for responsibility of the HVAC Subcontractor for firestopping. 

4. Division 26 Sections for responsibility of the Electrical Subcontractor for firestopping. 

1.3 PREINSTALLATION CONFERENCE 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For each through-penetration firestop system, show each type of construction 

condition penetrated, relationships to adjoining construction, and type of penetrating item.  

Include firestop design designation of qualified testing and inspecting agency that evidences 

compliance with requirements for each condition indicated. 

1. Submit documentation, including illustrations, from a qualified testing and inspecting 

agency that is applicable to each through-penetration firestop system configuration for 

construction and penetrating items. 

2. Where Project conditions require modification to a qualified testing and inspecting 

agency's illustration for a particular through-penetration firestop condition, submit 

illustration, with modifications marked, approved by through-penetration firestop system 

manufacturer's fire-protection engineer as an engineering judgment or equivalent fire-

resistance-rated assembly. 
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C. Product Schedule: For each penetration firestopping system. Include location, illustration of 

firestopping system, and design designation of qualified testing and inspecting agency. 

1. Types of penetrating items. 

2. Types of constructions penetrated, including fire-resistance ratings and, where applicable, 

thicknesses of construction penetrated. 

3. Through-penetration firestop systems for each location identified by firestop design 

designation of qualified testing and inspecting agency. 

4. Engineering Judgments:  For those firestop applications that exist for which no qualified 

tested system is available through a manufacturer, an engineering judgment derived from 

similar qualified tested system designs or other tests is to be submitted to local authorities 

having jurisdiction for their review and approval prior to installation.  Engineering 

judgment documents must follow requirements set forth by the International Firestop 

Council. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Product Certificates:  For through-penetration firestop system products, signed by product 

manufacturer. 

C. Product Test Reports:  From a qualified testing agency indicating through-penetration firestop 

system complies with requirements, based on comprehensive testing of current products. 

D. Material Safety Data Sheets. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A firm that has been approved by FM Global according to 

FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to 

comply with its "Qualified Firestop Contractor Program Requirements." 

 

1. Engage an experienced firm who is certified, licensed, or otherwise qualified by the 

firestopping manufacturer as having been provided the necessary training to install 

manufacturer’s products in accordance with specified requirements. 

2. Firm with not less than 3 years’ experience with firestop installation. 

B. Installation Responsibility:  Assign installation of through-penetration firestop systems and fire-

resistive joint systems in Project to a single qualified installer. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver through-penetration firestop system products to Project site in original, unopened 

containers or packages with intact and legible manufacturers' labels identifying product and 

manufacturer, date of manufacture, lot number, shelf life if applicable, qualified testing and 

inspecting agency's classification marking applicable to Project, curing time, and mixing 

instructions for multicomponent materials. 
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B. Store and handle materials for through-penetration firestop systems to prevent their 

deterioration or damage due to moisture, temperature changes, contaminants, or other causes. 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install through-penetration firestop systems when ambient 

or substrate temperatures are outside limits permitted by through-penetration firestop system 

manufacturers or when substrates are wet due to rain, frost, condensation, or other causes. 

B. Ventilate through-penetration firestop systems per manufacturer's written instructions by natural 

means or, where this is inadequate, forced-air circulation. 

C. Do not use products and materials that contain flammable solvents. 

1.9 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that through-penetration 

firestop systems are installed according to specified requirements. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 

through-penetration firestop systems. 

C. Notify Owner's inspecting agency at least seven days in advance of through-penetration firestop 

system installations; confirm dates and times on days preceding each series of installations. 

D. Do not cover up through-penetration firestop system installations that will become concealed 

behind other construction until each installation has been examined by Owner's inspecting 

agency and building inspector, if required by authorities having jurisdiction. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General:  For penetrations through fire-resistance-rated constructions, including both empty 

openings and openings containing penetrating items, provide through-penetration firestop 

systems that are produced and installed to resist spread of fire according to requirements 

indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating 

of construction penetrated. 

B. For through-penetration firestop systems exposed to view, traffic, moisture, and physical 

damage, provide products that, after curing, do not deteriorate when exposed to these conditions 

both during and after construction. 

1. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide moisture-

resistant through-penetration firestop systems. 
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2. For floor penetrations with annular spaces exceeding 4 inches in width and exposed to 

possible loading and traffic, provide firestop systems capable of supporting floor loads 

involved, either by installing floor plates or by other means. 

3. For penetrations involving insulated piping, provide through-penetration firestop systems 

not requiring removal of insulation. 

C. Fire-Test-Response Characteristics:  Provide through-penetration firestop systems that comply 

with the following requirements and those specified in Part 1 "Performance Requirements" 

Article: 

1. Penetration firestopping tests are performed by a qualified testing agency acceptable to 

authorities having jurisdiction. 

2. Penetration firestopping is identical to those tested per testing standard referenced in 

"Penetration Firestopping" Article. Provide rated systems complying with the following 

requirements: 

a. Penetration firestopping products bear classification marking of qualified testing 

and inspecting agency. 

b. Classification markings on penetration firestopping correspond to designations 

listed by the following: 

1) UL in its "Fire Resistance Directory." 

2) FM Approval in its "Approval Guide." 

2.2 MANUFACTURERS 

A. Basis of Design Products:  Subject to compliance with requirements, provide through-

penetration firestop systems indicated for each application in the Through-Penetration Firestop 

System Schedule at the end of Part 3 by Hilti, Inc., or one of the following manufacturers: 

 

1. 3M; Fire Protection Products Division. 

2. Specified Technologies, Inc. (STI). 

3. Tremco; Tremstop Fire Protection Systems Group. 

2.3 PENETRATION FIRESTOPPING 

A. Provide penetration firestopping that is produced and installed to resist spread of fire according 

to requirements indicated, resist 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. 

B. Penetrations in Fire-Resistance-Rated Walls: Provide penetration firestopping with ratings 

determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 

0.01-inch wg. 

1. Fire-resistance-rated walls include fire walls, fire-barrier walls,  smoke-barrier walls, and 

fire partitions. 
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2. F-Rating: Not less than the fire-resistance rating of constructions penetrated. 

C. Penetrations in Horizontal Assemblies: Provide penetration firestopping with ratings determined 

per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch 

wg. 

1. Horizontal assemblies include floors, floor/ceiling assemblies and ceiling membranes of 

roof/ceiling assemblies. 

2. F-Rating: At least 1 hour, but not less than the fire-resistance rating of constructions 

penetrated. 

3. T-Rating: At least 1 hour, but not less than the fire-resistance rating of constructions 

penetrated except for floor penetrations within the cavity of a wall. 

D. Exposed Penetration Firestopping: Provide products with flame-spread and smoke-developed 

indexes of less than 25 and 450, respectively, as determined per ASTM E 84. 

E. VOC Content:  Provide penetration firestopping that complies with the following limits for 

VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24): 

1. Architectural Sealants:  250 g/L. 

2. Sealant Primers for Nonporous Substrates:  250 g/L. 

3. Sealant Primers for Porous Substrates:  775 g/L. 

F. Mold Resistance:  Provide penetration firestopping with mold and mildew resistance rating of 0 

as determined by ASTM G 21. 

G. Accessories:  Provide components for each through-penetration firestop system that are needed 

to install fill materials and to comply with Part 1 "Performance Requirements" Article.  Use 

only components specified by through-penetration firestop system manufacturer and approved 

by qualified testing and inspecting agency for firestop systems indicated.  Accessories include, 

but are not limited to, the following items: 

1. Permanent forming/damming/backing materials, including the following: 

a. Slag-/rock-wool-fiber insulation. 

b. Sealants used in combination with other forming/damming/backing materials to 

prevent leakage of fill materials in liquid state. 

c. Fire-rated form board. 

d. Fillers for sealants. 

2. Temporary forming materials. 

3. Substrate primers. 

4. Collars. 

5. Steel sleeves. 
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2.4 FILL MATERIALS 

A. General:  Provide through-penetration firestop systems containing the types of fill materials 

required in the Through-Penetration Firestop System Schedule at the end of Part 3 by 

referencing the types of materials described in this Article.  Fill materials are those referred to in 

directories of referenced testing and inspecting agencies as "fill," "void," or "cavity" materials. 

B. Cast-in-Place Firestop Devices:  Factory-assembled devices for use in cast-in-place concrete 

floors and consisting of an outer metallic or plastic sleeve lined with an intumescent strip, a 

radial extended flange attached to one end of the sleeve for fastening to concrete formwork, and 

a neoprene gasket. 

C. Latex Sealants:  Single-component latex formulations that after cure do not re-emulsify during 

exposure to moisture. 

D. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined with 

intumescent material sized to fit specific diameter of penetrant. 

E. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced elastomeric 

sheet bonded to galvanized steel sheet. 

F. Intumescent Putties:  Nonhardening dielectric, water-resistant putties containing no solvents, 

inorganic fibers, or silicone compounds. 

G. Intumescent Wrap Strips:  Single-component intumescent elastomeric sheets with aluminum 

foil on one side. 

H. Pillows/Bags/Blocks:  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. 

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 of 

grade indicated below: 

1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal 

surfaces, and nonsag formulation for openings in vertical and other surfaces requiring a 

nonslumping, gunnable sealant, unless indicated firestop system limits use to nonsag 

grade for both opening conditions. 

2. Grade for Horizontal Surfaces:  Pourable (self-leveling) formulation for openings in 

floors and other horizontal surfaces. 

3. Grade for Vertical Surfaces:  Nonsag formulation for openings in vertical and other 

surfaces. 
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2.5 MIXING 

A. For those products requiring mixing before application, comply with through-penetration 

firestop 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 work. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning:  Clean out openings immediately before installing through-penetration 

firestop systems to comply with firestop system 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 through-penetration firestop systems. 

2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable 

of developing optimum bond with through-penetration firestop systems.  Remove loose 

particles remaining from cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Priming:  Prime substrates where recommended in writing by through-penetration firestop 

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. 

C. Masking Tape:  Use masking tape to prevent through-penetration firestop systems from 

contacting adjoining surfaces that will remain exposed on completion of Work and that would 

otherwise be permanently stained or damaged by such contact or by cleaning methods used to 

remove smears from firestop system materials.  Remove tape as soon as possible without 

disturbing firestop system's seal with substrates. 

3.3 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION 

A. General:  Install through-penetration firestop systems to comply with Part 1 "Performance 

Requirements" Article and with firestop system manufacturer's written installation instructions 

and published drawings for products and applications indicated. 
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B. Install forming/damming/backing 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 indicated. 

1. After installing fill materials and allowing them to fully cure, remove combustible 

forming materials and other accessories not indicated as permanent components of 

firestop systems. 

C. Install fill materials for firestop systems by proven techniques to produce the following results: 

1. Fill voids and cavities formed by openings, forming materials, accessories, and 

penetrating items as required to achieve fire-resistance ratings indicated. 

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 Work, finish to produce 

smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 IDENTIFICATION 

A. Identify through-penetration firestop systems with preprinted plastic labels.  Attach labels 

permanently to surfaces adjacent to and within 6 inches of edge of the firestop systems, and on 

both sides of partition, so that labels will be visible to anyone seeking to remove penetrating 

items or firestop systems.  Use self-adhering type with adhesives capable of permanently 

bonding labels to surfaces on which labels are placed and, in combination with label material, 

will result in partial destruction of label if removal is attempted.  Include the following 

information on labels: 

1. The words "WARNING - PENETRATION FIRESTOPPING SYSTEM - DO NOT 

DISTURB.  NOTIFY BUILDING MANAGEMENT OF ANY DAMAGE." 

2. Contractor's name, address, and phone number. 

3. Through-penetration firestop system designation of applicable testing and inspecting 

agency. 

4. Date of installation. 

5. Through-penetration firestop system manufacturer's name. 

6. Installer's name. 

3.5 FIELD QUALITY CONTROL 

A. Inspecting Agency:  Owner will engage a qualified, independent inspecting agency to inspect 

through-penetration firestops.  Independent inspecting agency shall comply with ASTM E 2174 

requirements including those related to qualifications, conducting inspections, and preparing 

test reports. 
 

1. Inspection of through-penetration firestopping shall be performed in accordance with 

ASTM E 2174, “Standard Practice for On-Site Inspection of Installed Fire Stops” or other 

recognized standard. 

B. Where deficiencies are found, repair or replace through-penetration firestop systems so they 

comply with requirements. 
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C. Proceed with enclosing through-penetration firestop systems with other construction only after 

inspection reports are issued and firestop installations comply with requirements. 

3.6 CLEANING AND PROTECTING 

A. Clean off excess fill materials adjacent to openings as Work progresses by methods and with 

cleaning materials that are approved in writing by through-penetration firestop 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 

through-penetration firestop systems are without damage or deterioration at time of Substantial 

Completion.  If, despite such protection, damage or deterioration occurs, cut out and remove 

damaged or deteriorated through-penetration firestop systems immediately and install new 

materials to produce systems complying with specified requirements. 

3.7 THROUGH-PENETRATION FIRESTOP SYSTEM SCHEDULE 

A. Where UL-classified systems are indicated, they refer to alpha-alpha-numeric designations 

listed in UL's "Fire Resistance Directory" under product Category XHEZ. 

B. Firestop Systems with No Penetrating Items. 

1. Available UL-Classified Systems:  C-AJ-001-0999. 

C. Firestop Systems for Metallic Pipes, Conduit or Tubing:   

1. Available UL-Classified Systems:  C-AJ-1001-1999 and W-L-1001-1999. 

D. Firestop Systems for Nonmetallic Pipe, Conduit or Tubing:   

1. Available UL-Classified Systems:  C-AJ-2001-2999 and W-L-2001-2999. 

E. Firestop Systems for Electrical Cables:   

1. Available UL-Classified Systems:  C-AJ-3001-3999 and W-L-3001-3999. 

F. Firestop Systems for Cable Trays:  

1. Available UL-Classified Systems:  C-AJ-4001-4999 and W-L-3001-3999. 

G. Firestop Systems for Insulated Pipes:   

1. Available UL-Classified Systems:  C-AJ-5001-5999 and W-L-5001-5999. 

H. Firestop Systems for Miscellaneous Electrical Penetrants (Busducts):   

 

1. Available UL-Classified Systems:  C-AJ-6001-6999 and W-L-6001-6999. 
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I. Firestop Systems for Miscellaneous Mechanical Penetrants (Ductwork):   

1. Available UL-Classified Systems:  C-AJ-7001-7999 and W-L-7001-7999. 

J. Firestop Systems for Groupings of Penetrants:   

1. Available UL-Classified Systems:  C-AJ-8001-8999 and W-L-8001-8999.  
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END OF SECTION 07 8413 
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SECTION 07 9200 - JOINT SEALANTS 

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: 

 

1. Silicone joint sealants. 

2. Latex joint sealants. 

3. Acoustical joint sealants. 

B. Related Sections include the following: 

 

1. Division 09 Section "Gypsum Board Assemblies" for sealing perimeter joints of gypsum 

board partitions to reduce sound transmission. 

2. Division 09 Section "Acoustical Panel Ceilings" for sealing edge moldings at perimeters 

of acoustical ceilings. 

1.3 PRECONSTRUCTION TESTING 

A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, 

for testing indicated below, samples of materials that will contact or affect joint sealants. 

1. Use ASTM C 1087 to determine whether priming and other specific joint preparation 

techniques are required to obtain rapid, optimum adhesion of joint sealants to joint 

substrates. 

2. Submit not fewer than eight pieces of each type of material, including joint substrates, 

shims, joint-sealant backings, secondary seals, and miscellaneous materials. 

3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 

4. For materials failing tests, obtain joint-sealant manufacturer's written instructions for 

corrective measures including use of specially formulated primers. 

5. Testing will not be required if joint-sealant manufacturers submit joint preparation data 

that are based on previous testing of current sealant products for adhesion to, and 

compatibility with, joint substrates and other materials matching those submitted. 

1.4 PERFORMANCE REQUIREMENTS 

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous 

joint seals without staining or deteriorating joint substrates. 
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B. Provide joint sealants for interior applications that establish and maintain airtight and water-

resistant continuous joint seals without staining or deteriorating joint substrates. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Samples for Initial Selection:  Manufacturer's 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. 

1.6 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For each type of joint sealant and accessory, signed by product 

manufacturer. 

B. Qualification Data:  For Installer. 

C. Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the following: 

1. Materials forming joint substrates and joint-sealant backings have been tested for 

compatibility and adhesion with joint sealants. 

2. Interpretation of test results and written recommendations for primers and substrate 

preparation needed for adhesion. 

D. Product Test Reports:  Based on comprehensive testing of product formulations performed by a 

qualified testing agency, indicating that sealants comply with requirements. 

E. Preconstruction Compatibility and Adhesion Test Reports:  From sealant manufacturer, 

indicating the following: 

1. Materials forming joint substrates and joint-sealant backings have been tested for 

compatibility and adhesion with joint sealants. 

2. Interpretation of test results and written recommendations for primers and substrate 

preparation needed for adhesion. 

F. Warranties:  Special warranties specified in this Section. 
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1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized Installer who is approved or licensed for 

installation of elastomeric sealants required for this Project. 

B. Source Limitations:  Obtain each type of joint sealant through one source from a single 

manufacturer. 

C. Product Testing:  Test joint sealants using a qualified testing agency. 

1. Testing Agency Qualifications:  An independent testing agency qualified according to 

ASTM C 1021 to conduct the testing indicated. 

2. Test according to SWRI's Sealant Validation Program for compliance with requirements 

specified by reference to ASTM C 920 for adhesion and cohesion under cyclic 

movement, adhesion-in-peel, and indentation hardness. 

D. Mockups:  Build mockups incorporating sealant joints, as follows, to verify selections made 

under sample submittals and to demonstrate aesthetic effects and set quality standards for 

materials and execution: 

 

1. Joints in mockups of assemblies specified in other Sections that are indicated to receive 

elastomeric joint sealants, which are specified by reference to this Section. 

2. Each type of sealant and joint substrate indicated. 

E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 

Division 01 Section "Project Management and Coordination." 

1.8 PROJECT 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. Contaminants capable of interfering with adhesion have not yet been removed from joint 

substrates. 

1.9 WARRANTY 

A. Special Installer's Warranty:  Installer's standard form in which Installer agrees to repair or 

replace elastomeric 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. 
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B. Special Manufacturer's Warranty:  Manufacturer's standard form in which elastomeric sealant 

manufacturer agrees to furnish elastomeric joint sealants to repair or replace those that do not 

comply with performance and other requirements specified in this Section within specified 

warranty period. 

1. Warranty Period for Silicone:  20 years from date of Substantial Completion. 

2. Warranty Period for Urethane:  Five years from date of Substantial Completion. 

C. Special warranties specified in this Article exclude deterioration or failure of elastomeric joint 

sealants from the following: 

1. Movement of the structure resulting in stresses on the sealant exceeding sealant 

manufacturer's written specifications for sealant elongation and compression caused by 

structural settlement or errors attributable to design or construction. 

2. Disintegration of joint substrates from natural 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 MATERIALS, 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. VOC Content of Interior Sealants:  Provide sealants and sealant primers for use inside the 

weatherproofing system that comply with the following limits for VOC content when calculated 

according to 40 CFR 59, Part 59, Subpart D (EPA Method 24): 

1. Architectural Sealants:  250 g/L. 

2. Sealant Primers for Nonporous Substrates:  250 g/L. 

3. Sealant Primers for Porous Substrates:  775 g/L. 

C. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for 

each liquid-applied joint sealant specified, including those referencing ASTM C 920 

classifications for type, grade, class, and uses related to exposure and joint substrates. 

D. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous 

substrates, provide products that have undergone testing according to ASTM C 1248 and have 

not stained porous joint substrates indicated for Project. 

E. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 
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2.2 SILICONE JOINT SEALANTS 

A. Mildew Resistant, Single-Component, Nonsag, Acid-Curing Silicone Joint Sealant:  

ASTM C 920, Type S, Grade NS, Class 25, for Use NT. 
 

1. Products:  Subject to compliance with requirements, provide one of the following: 

 

a. Dow Corning Corporation; 786 Mildew Resistant. 

b. GE Silicones; Sanitary SCS1700. 

c. Tremco; Tremsil 200 Sanitary. 

2.3 LATEX JOINT SEALANTS 

A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF. 

 

1. Products:  Subject to compliance with requirements, provide one of the following: 
 

a. American Sealants, Inc.; ASI 174. 

b. Pecora Corporation; AC-20+. 

c. Sherwin Williams; 950A. 

d. Tremco; Tremflex 834. 

2.4 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Sealant for Exposed and Concealed Joints:  Manufacturer's standard nonsag, 

paintable, nonstaining latex sealant complying with ASTM C 834 and the following: 

 

1. Product effectively reduces airborne sound transmission through perimeter joints and 

openings in building construction as demonstrated by testing representative assemblies 

according to ASTM E 90. 

2. Products:  Subject to compliance with requirements, provide one of the following: 

 

a. Green Glue; Green Glue Noiseproofing Sealant. 

b. Pecora Corporation; AC-20 FTR Acoustical and Insulation Sealant. 

c. Sherwin Williams; 950A. 

d. United States Gypsum Co.; SHEETROCK Acoustical Sealant. 

2.5 JOINT-SEALANT BACKING 

A. General:  Provide sealant backings of material and type that are nonstaining; are compatible 

with joint substrates, sealants, primers, and other joint fillers; and are approved for applications 

indicated by sealant manufacturer based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin) 

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. 
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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 where such adhesion would result in sealant failure.  Provide self-

adhesive tape where applicable. 

2.6 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 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 joint-

sealant performance. 

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, blast cleaning, 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. 
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3. Remove laitance and form-release agents from concrete. 

4. Clean nonporous 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. 

B. Joint Priming:  Prime joint substrates, where recommended in writing by joint-sealant 

manufacturer, based on 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 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 C 1193 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. 
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F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or 

curing begins, tool sealants according to requirements specified 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 configuration per Figure 5A in ASTM C 1193, unless otherwise 

indicated. 

G. Acoustical Sealant Installation:  At sound-rated assemblies and elsewhere as indicated, 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 C 919 and with manufacturer's 

written recommendations. 

3.4 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. 

3.5 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 and remove damaged or deteriorated joint sealants immediately 

so installations with repaired areas are indistinguishable from original work. 

3.6 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations:  As indicated on Drawings. 

2. Joint Sealant:  Latex. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

B. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal 

nontraffic surfaces. 

1. Joint Sealant Locations: 

 

a. Stainless steel enclosures, between panels. 

b. Between stainless steel panels and wall. 
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2. Joint Sealant:  Single component, nonsag, mildew resistant, acid curing silicone. 

3. Joint-Sealant Color:  Clear. 

C. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal 

nontraffic surfaces. 

1. Joint Location: 

a. Acoustical joints where indicated. 

b. Other joints as indicated. 

2. Joint Sealant:  Acoustical. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

END OF SECTION 07 9200 
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SECTION 08 3113 – ACCESS DOORS AND FRAMES 

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. This Section includes the following: 

 

1. Access doors and frames for walls and ceilings. 

1.3 SUBMITTALS 

A. Product Data:  For each type of access door and frame indicated.  Include construction details, 

fire ratings, materials, individual components and profiles, and finishes. 

B. Shop Drawings:  Show fabrication and installation details of access doors and frames for each 

type of substrate.  Include plans, elevations, sections, details, and attachments to other work. 

C. Access Door and Frame Schedule:  Provide complete access door and frame schedule, including 

types, locations, sizes, latching or locking provisions, and other data pertinent to installation. 

1.4 QUALITY ASSURANCE 

A. Size Variations:  Obtain Architect's acceptance of manufacturer's standard-size units, which 

may vary slightly from sizes indicated. 

1.5 COORDINATION 

A. Verification:  Determine specific locations and sizes for access doors needed to gain access to 

concealed plumbing, mechanical, or other concealed work, and indicate in the schedule 

specified in "Submittals" Article. 
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PART 2 - PRODUCTS 

2.1 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS 

A. Source Limitations:  Obtain access doors and frames through one source from a single 

manufacturer. 

B. Basis of Design Product:  Subject to compliance with requirements, provide product indicated, 

or comparable product by one of the following: 

 

1. Babcock Davis. 

2. J. L. Industries, Inc. 

3. Karp Associates, Inc. 

4. Larsen's Manufacturing Company. 

5. Milcor Inc. 

6. Nystrom, Inc. 

C. Flush Access Doors with Exposed Flanges: 

 

1. Basis-of-Design Product:  Acudor; Model AS-9000. 

2. Description: Face of door flush with frame, with exposed flange and concealed hinge. 

3. Gasketing:  Pemko S-88 adhesive backed bulb silicone gasket. 

4. Locations: Wall and ceiling. 

5. Door Sizes:  As indicated on Drawings. 

6. Stainless Steel Sheet for Door: Nominal 18 gauge, ASTM A480/A480M No. 4 finish. 

7. Frame Material: Same material, thickness, and finish as door. 

Latch and Lock: Cam latch, screwdriver operated.  Provide two latches on all doors. 

2.2 MATERIALS 

A. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 304.  Remove tool and 

die marks and stretch lines or blend into finish. 

2.3 FABRICATION 

A. General:  Provide access door and frame assemblies manufactured as integral units ready for 

installation. 

B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide materials 

with smooth, flat surfaces without blemishes.  Do not use materials with exposed pitting, seam 

marks, roller marks, rolled trade names, or roughness. 

C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  Furnish 

attachment devices and fasteners of type required to secure access panels to types of supports 

indicated. 

1. Exposed Flanges:  As indicated. 

2. Provide mounting holes in frames for attachment of units to metal framing. 
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D. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane when 

closed. 

2.4 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes. 

B. Protect mechanical 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 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. 

D. Stainless-Steel Finishes: 

 

1. Surface Preparation:  Remove tool and die marks and stretch lines, or blend into finish. 

2. Polished Finishes:  Grind and polish surfaces to produce uniform finish, free of cross 

scratches. 

 

a. Run grain of directional finishes with long dimension of each piece. 

b. When polishing is completed, passivate and rinse surfaces.  Remove embedded 

foreign matter and leave surfaces chemically clean. 

c. Directional Satin Finish:  No. 4. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 

B. Set frames accurately in position and attach securely to supports with plane of face panels 

aligned with adjacent finish surfaces. 

C. Install doors flush with adjacent finish surfaces. 

3.2 ADJUSTING AND CLEANING 

A. Adjust doors and hardware after installation for proper operation. 

B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged. 

END OF SECTION 08 3113 
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SECTION 08 8713 – GLAZING FILMS 

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: 

 

1. Glazing films for application to existing glazing. 

1.3 PERFORMANCE REQUIREMENTS 

A. Fire Performance:  Surface burning characteristics with maximum flame-spread and smoke-

developed indexes of 25 and 450, respectively, per ASTM E 84. 

1.4 SUBMITTALS 

A. Product Data:  Submit product data for each product indicated. 

B. Qualification Data:  For qualified Installer. 

C. Warranty:  Sample of special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For each type of film overlay to include in maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer acceptable to the manufacturer. 

B. Preinstallation Conference:  Conduct conference at Project site. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect materials according to manufacturer's written instructions and as needed to prevent 

damage to surfaces and edges. 
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1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install materials until spaces are enclosed and 

weathertight, wet work in spaces is complete and dry, and temporary HVAC system is operating 

and maintaining ambient temperature and humidity conditions at occupancy levels during the 

remainder of the construction period. 

B. Field Measurements:  Verify actual dimensions of openings and construction contiguous with 

glazing films by field measurements before fabrication. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to replace 

glazing films that deteriorate within specified warranty period. 

 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 GLAZING FILMS 

A. Decorative / Privacy Glazing Film: 

1. Product:  Subject to compliance with requirements, provide the following, or equal: 

 

a. Solyx; Opaque Window Film. 

 

2. Design:  Opaque / light blocking. 

3. Thickness:  4 mils. 

4. Width:  60 inches. 

5. Surface Finish:  Matte. 

6. Color:  As selected by Architect from manufacturer’s full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that substrate conditions for existing substrates are acceptable for product installation in 

accordance with manufacturer’s instructions. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install glazing films in accordance with manufacturer’s written installation instructions. 
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3.3 CLEANING AND PROTECTION 

A. Protect glazing films from damage immediately after installation by attaching crossed streamers 

to framing and held away from glass.  Do not apply markers to glass surface.  Remove 

nonpermanent labels, and clean surfaces. 

B. Wash glass on both exposed surfaces in each area of Project 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. 

END OF SECTION 08 8713 





Tecton Project #URI-74-IN  Construction Documents 
  Avedisian Hall PDI Improvements 
 URI # KC.G.AVED.2021.003 

 

 GYPSUM BOARD ASSEMBLIES 

April 19, 2023 09 2116 - 1 

SECTION 09 2116 - GYPSUM BOARD ASSEMBLIES 

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. This Section includes the following: 

 

1. Non-load-bearing steel framing members for partition walls. 

2. Interior gypsum board. 

3. Patching and repair of existing gypsum board partitions and ceilings. 

B. Related Sections include the following: 

 

1. Division 06 Section "Miscellaneous Rough Carpentry" for wood blocking built into 

gypsum board assemblies. 

2. Division 09 Section “Painting” for primers applied to gypsum board surfaces. 

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide interior non-load-bearing metal framing capable of 

withstanding design loads within limits and under conditions indicated. 

1. Design Loads:  In accordance with the Rhode Island State Building Code. 

2. Deflection Limits:  Design framing systems to withstand design loads without deflections 

greater than the following: 

 

a. Interior Framing Systems: 

 

1) Maximum Deflection:  L/240 at 5 psf, stud spacing at 16 inches o.c. 

3. Design framing systems to provide for movement of framing members 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 3/4 inch. 
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B. Cold-Formed Steel Framing, General:  Design according to AISI's "Standard for Cold-Formed 

Steel Framing - General Provisions." 

 

1. Provide interior framing systems sized to accommodate maximum deflection using 

limiting heights of metal studs without contribution of gypsum wallboard (non-

composite). 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show layout, spacings, sizes, thicknesses, and types of cold-formed metal 

framing; fabrication; and fastening and anchorage details, including mechanical fasteners.  

Show reinforcing channels, opening framing, supplemental framing, strapping, bracing, 

bridging, splices, accessories, connection details, and attachment to adjoining work. 

 

1. For non-load-bearing metal framing indicated to comply with design loads, include 

structural analysis data signed and sealed by the qualified professional engineer licensed 

in the State of Rhode Island responsible for their preparation. 

2. Include calculations for span capabilities of cold-formed metal framing for deflection 

criteria specified. 

C. Samples:  For the following products: 

1. Trim Accessories:  Full-size Sample in 12-inch- long length for each trim accessory 

indicated. 

D. Product Test Reports:  From a qualified testing agency, unless otherwise stated, indicating that 

each of the following complies with requirements, based on evaluation of comprehensive tests 

for current products: 

1. Steel sheet. 

2. Expansion anchors. 

3. Power-actuated anchors. 

4. Mechanical fasteners. 

E. Research/Evaluation Reports:  For cold-formed metal framing. 

1.5 QUALITY ASSURANCE 

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other 

structural data by a qualified professional engineer. 

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

practice in the State of Rhode Island and who is experienced in providing engineering services 

of the kind indicated.  Engineering services are defined as those performed for installations of 

cold-formed metal framing that are similar to those indicated for this Project in material, design, 

and extent. 
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C. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having 

jurisdiction, qualified according to ASTM E 329 to conduct the testing indicated. 

D. 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. 

E. AISI Specifications and Standards:  Comply with AISI's "North American Specification for the 

Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed Steel 

Framing - General Provisions." 

F. Mockups:  Before beginning gypsum board installation, install mockups of at least 100 sq. ft. in 

surface area to demonstrate aesthetic effects and set quality standards for materials and 

execution. 

1. Install mockups for the following: 

a. Each level of gypsum board finish indicated for use in exposed locations. 

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. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect cold-formed metal framing from corrosion, deformation, and other damage during 

delivery, storage, and handling. 

B. Store cold-formed metal framing, protect with a waterproof covering, and ventilate to avoid 

condensation. 

C. Store materials inside under cover and keep them dry and protected against damage from 

weather, condensation, direct sunlight, construction traffic, and other causes.  Stack gypsum 

panels flat to prevent sagging. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board 

manufacturer's written recommendations, whichever are more stringent. 

B. Do not install interior products until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, those that are moisture damaged, and those that are mold 

damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 

discoloration, sagging, or irregular shape. 
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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 INTERIOR NON-LOAD-BEARING STEEL FRAMING 

A. Manufacturers:  Subject to compliance with requirements, provide cold-formed metal framing 

by one of the following: 

 

1. ClarkDietrich Building Systems; ProSTUD Series. 

2. MarinoWare; a division of Ware Industries. 

3. SCAFCO Steel Stud Company. 

B. Interior Framing Members, General:  Comply with ASTM C 645 for conditions indicated. 

1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal. 

2. Protective Coating:  Comply with ASTM C 645; roll-formed from hot-dipped galvanized 

steel; complying with ASTM A 1003/A 1003M and ASTM A 653/A 653M G40 or 

having a coating that provides equivalent corrosion resistance.  A40 galvannealed 

products are not acceptable. 

 

a. Coatings shall demonstrate equivalent corrosion resistance with an evaluation 

report acceptable to the authority having jurisdiction. 

C. Steel Studs and Runners:  ASTM C 645. 

1. Non-Structural Studs: Cold-formed galvanized steel C-studs as per ASTM C 645 for 

conditions indicated below: 

 

a. Flange Size:  1-1/4-inch. 

b. Web Depth:  As indicated on Drawings. 

 

1) Minimum Thickness:  0.033 inch. 

2) Minimum Design Thickness: 0.0346 inch. 

2.2 INTERIOR GYPSUM BOARD 

A. General:  Complying with ASTM C 36 or ASTM C 1396, as applicable to type of gypsum 

board indicated and whichever is more stringent. 

B. Size:  Provide in maximum lengths and widths available that will minimize joints in each area 

and that correspond with support system indicated. 
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C. Moisture- and Mold-Resistant Gypsum Board, ASTM C 1396/C 1396M.  With moisture- and 

mold-resistant core and coated surfaces. 

 

1. Products:  Subject to compliance with requirements, provide one of the following: 

 

a. CertainTeed; M2Tech. 

b. G-P Gypsum; ToughRock Fireguard X Mold-Guard Gypsum Board. 

c. National Gypsum Company; Gold Bond XP Fire-Shield Gypsum Board. 

d. USG Corporation; Mold Tough Firecode X Panels. 

 

2. Thickness:  5/8 inch, Type X. 

3. Long Edges:  Tapered. 

4. Mold Resistance:  ASTM D 3273, score of 10. 

2.3 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 

1. Material:  Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced 

galvanized steel sheet. 

2. Shapes: 

a. Cornerbead. 

b. LC-Bead:  J-shaped; exposed long flange receives joint compound. 

c. U-Bead:  J-shaped; exposed short flange does not receive joint compound. 

2.4 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Wallboard:  Paper. 

C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is 

compatible with other compounds applied on previous or for successive coats. 

1. Prefilling:  At open joints 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 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. 
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2.5 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards and 

manufacturer's written recommendations. 

2.6 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 

in this Article for material and manufacture. 

1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding 

power, and other properties required to fasten steel members to substrates. 

B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 

0.033 to 0.112 inch thick. 

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. 

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.  

Commencement of work indicates acceptance of areas and substrates. 

3.2 INSTALLATION, GENERAL 

A. Installation Standard:  ASTM C 754, except comply with framing sizes and spacing indicated. 

 

1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply 

to framing installation. 

B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 

grab bars, toilet accessories, furnishings, or similar construction. 

C. Install bracing at terminations in assemblies. 

D. Do not bridge building control and expansion joints with non-load-bearing steel framing 

members.  Frame both sides of joints independently. 
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3.3 INTERIOR NON-LOAD-BEARING WALL INSTALLATION 

A. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 

walls, install isolation strip between studs and exterior wall. 

B. Install studs so flanges within framing system point in same direction. 

1. Space studs for all applications at 16 inches o.c., unless otherwise indicated. 

C. Install tracks (runners) 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 penetrating partitions above 

ceiling. 

D. 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. 

3.4 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 

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. 

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, except floors.  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. 
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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. 

3.5 APPLYING INTERIOR GYPSUM BOARD 

A. Single-Layer Application: 

 

1. On partitions/walls, apply gypsum panels either vertically (parallel to framing) or 

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 high walls, install panels horizontally, unless otherwise indicated. 

 

2. Fastening Methods:  Apply gypsum panels to supports with steel drill screws. 

3.6 INSTALLING 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, or if not indicated, 

according to ASTM C 840 and in specific locations approved by Architect for visual effect. 

C. Interior Trim:  Install in the following locations: 

1. Cornerbead:  Use at outside corners. 

2. LC-Bead:  Use at exposed panel edges. 

3.7 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 and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended 

for tape. 

D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM 

C 840: 

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. 
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3.8 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 

construction, and other causes during remainder of the construction period. 

B. 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 09 2116 
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SECTION 09 5113 – ACOUSTICAL PANEL CEILINGS 

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: 

 

1. Acoustical panels and exposed suspension systems for ceilings. 

2. Installation of salvaged ceiling panels. 

B. Related Sections include the following: 

 

1. Division 02 Section “Selective Demolition.” 

2. Division 07 Section “Joint Sealants” for acoustical sealants furnished and installed by this 

Section in acoustical panel ceiling assemblies. 

1.3 DEFINITIONS 

A. CAC:  Ceiling Attenuation Class. 

B. LR:  Light Reflectance coefficient. 

C. NRC:  Noise Reduction Coefficient. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items 

are shown and coordinated with each other, based on input from installers of the items involved: 

 

1. Ceiling suspension system members. 

2. Method of attaching hangers to building structure. 

3. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, 

access panels, and special moldings. 

4. Minimum Drawing Scale:  1/8 inch = 1 foot. 
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C. Samples for Verification:  For each component indicated and for each exposed finish required, 

prepared on Samples of size indicated below. 

1. Acoustical Panel:  Set of 6-inch- square Samples of each type, color, pattern, and texture. 

2. Exposed Suspension System Members, Moldings, and Trim:  Set of 12-inch- long 

Samples of each type, finish, and color. 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency, for each acoustical panel ceiling. 

E. Research/Evaluation Reports:  For each acoustical panel ceiling and components. 

F. Maintenance Data:  For finishes to include in maintenance manuals. 

G. Warranties:  Special warranties specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Mockups:  Build mockups to verify selections made under sample submittals and to 

demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion. 

B. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 

Division 01 Section "Project Management and Coordination." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver acoustical panels, suspension system components, and accessories to Project site in 

original, unopened packages and store them in a fully enclosed, conditioned space where they 

will be protected against damage from moisture, humidity, temperature extremes, direct 

sunlight, surface contamination, and other causes. 

B. Before installing acoustical panels, permit them to reach room temperature and a stabilized 

moisture content. 

C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install acoustical panel ceilings until spaces are enclosed 

and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and 

ambient temperature and humidity conditions are maintained at the levels indicated for Project 

when occupied for its intended use. 
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1.8 COORDINATION 

A. Coordinate layout and installation of acoustical panels and suspension system with other 

construction that penetrates ceilings or is supported by them, including light fixtures, HVAC 

equipment, and partition assemblies. 

1.9 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 

with protective covering for storage and identified with labels describing contents. 

1. Acoustical Ceiling Panels:  Full-size panels equal to 10 percent of quantity installed, for 

each ceiling panel type. 

2. Suspension System Components:  Quantity of each exposed component equal to 10 

percent of quantity installed, for each suspension system type. 

1.10 WARRANTY 

A. Special Warranty for Acoustical Panel Ceilings and Suspension Systems:  Manufacturer’s 

standard form in which manufacturer agrees to replace acoustical panel ceilings and suspension 

systems that fail in materials or workmanship within specified warranty period. 

 

1. Failure of ceiling panels includes sagging and warping, and growth of mold, mildew and 

stain causing bacteria.   

2. Failure of suspension systems includes rusting. 

3. Warranty does not cover damages that may occur from vibrations, fire, water, freezing 

temperatures, accident or any form of abuse or exposure to abnormal conditions. 

4. Warranty Period:  30 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Acoustical ceiling shall withstand the effects of earthquake motions 

determined according to ASCE/SEI 7 and the Rhode Island State Building Code. 

B. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing 

agency.  Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index:  Comply with ASTM E 1264 for Class A materials. 

2. Smoke-Developed Index:  450 or less. 

2.2 ACOUSTICAL PANELS, GENERAL 

A. Glass-Fiber-Based Panels:  Made with binder containing no urea formaldehyde. 



Tecton Project #URI-74-IN  Construction Documents 
  Avedisian Hall PDI Improvements 
 URI # KC.G.AVED.2021.003 

 

 ACOUSTICAL PANEL CEILINGS 

April 19, 2023 09 5113 - 4 

B. Acoustical Panel Standard:  Provide manufacturer's standard panels of configuration indicated 

that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical 

ratings, and light reflectances, unless otherwise indicated. 

1. Mounting Method for Measuring NRC:  Type E-400; plenum mounting in which face of 

test specimen is 15-3/4 inches away from test surface per ASTM E 795. 

C. Antimicrobial Fungicide Treatment:  Provide acoustical panels with face and back surfaces 

coated with antimicrobial treatment consisting of manufacturer's standard formulation with 

fungicide added to inhibit growth of mold and mildew and showing no mold or mildew growth 

when tested according to ASTM D 3273 and evaluated according to ASTM D 3274 or 

ASTM G 21. 

2.3 ACOUSTICAL PANELS FOR ACOUSTICAL PANEL CEILING 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 

to match existing. 

B. Classification:  Provide panels complying with ASTM E 1264 for type, form, and pattern as 

follows: 

 

1. Ceiling Type APC1: 

 

a. Basis of Design Product:  USG; Sheetrock Brand Clean Room Lay-In Gypsum 

Ceiling Panels 3200. 
 

1) Type and Form: Type XX, high-density, ceramic- and mineral-base panels 

with scrubbable finish, resistant to heat, moisture, and corrosive fumes. 

2) Pattern:  G (smooth). 

3) Color:  White. 

4) LR:  Not less than 0.77. 

5) CAC:  Not less than 40. 

6) Edge/Joint Detail:  Square. 

7) Thickness:  1/2 inch. 

8) Modular Size:  24 by 48 inches. 

C. Broad Spectrum Antimicrobial Fungicide and Bactericide Treatment:  Provide acoustical panels 

treated with manufacturer's standard antimicrobial formulation that inhibits fungus, mold, 

mildew, and gram-positive and gram-negative bacteria and showing no mold, mildew, or 

bacterial growth when tested according to ASTM D 3273 and evaluated according to 

ASTM D 3274 or ASTM G 21. 

2.4 METAL SUSPENSION SYSTEMS, GENERAL 

A. Metal Suspension System Standard:  Provide manufacturer's standard direct-hung metal 

suspension systems of types, structural classifications, and finishes indicated that comply with 

applicable requirements in ASTM C 635. 



Tecton Project #URI-74-IN  Construction Documents 
  Avedisian Hall PDI Improvements 
 URI # KC.G.AVED.2021.003 

 

 ACOUSTICAL PANEL CEILINGS 

April 19, 2023 09 5113 - 5 

B. Finishes and Colors, General:  Comply with NAAMM's "Metal Finishes Manual for 

Architectural and Metal Products" for recommendations for applying and designating finishes.  

Provide manufacturer's standard factory-applied finish for type of system indicated. 

C. Attachment Devices:  Size for five times the design load indicated in ASTM C 635, Table 1, 

"Direct Hung," unless otherwise indicated.  Comply with seismic design requirements. 

D. Wire Hangers, Braces, and Ties:  Provide wires complying with the following requirements: 

1. Zinc-Coated, Carbon-Steel Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft 

temper. 

2. Size:  Select wire diameter so its stress at 3 times hanger design load (ASTM C 635, 

Table 1, "Direct Hung") will be less than yield stress of wire, but provide not less than 

0.106-inch- diameter wire. 

E. Hanger Rods:  Mild steel, zinc coated or protected with rust-inhibitive paint. 

F. Seismic Stabilizer Bars:  Manufacturer's standard perimeter stabilizers designed to 

accommodate seismic forces. 

G. Seismic Struts:  Manufacturer's standard compression struts designed to accommodate seismic 

forces. 

H. Seismic Clips:  Manufacturer's standard seismic clips designed and spaced to secure acoustical 

panels in-place. 

2.5 METAL SUSPENSION SYSTEM FOR ACOUSTICAL PANEL CEILING 

A. Extra-Wide-Face, Metal Suspension System: Main and cross runners formed from extruded 

aluminum to produce structural members with 2-inch- wide flanges. 

 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide the 

following to match existing: 

 

a. Gordon; DS-20 Series Cleanroom Grid System. 

2. Structural Classification: Intermediate-duty system. 

3. Face Design: Flat, flush. 

4. Face Finish:  Satin anodized. 

5. Gasket System: Clean-room type. 

2.6 METAL EDGE MOLDINGS AND TRIM 

A. Roll-Formed, Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if not 

indicated, manufacturer's standard moldings for edges and penetrations that comply with 

seismic design requirements; formed from sheet metal of same material, finish, and color as that 

used for exposed flanges of suspension system runners. 
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1. Provide manufacturer's standard edge moldings that fit acoustical panel edge details and 

suspension systems indicated and that match width and configuration of exposed runners, 

unless otherwise indicated. 

2.7 ACOUSTICAL SEALANT 

A. Products:  Comply with Division 07 Section “Joint Sealants.” 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, including structural framing to which acoustical 

panel ceilings attach or abut, with Installer present, for compliance with requirements specified 

in this and other Sections that affect ceiling installation and anchorage and with requirements 

for installation tolerances and other conditions affecting performance of acoustical panel 

ceilings. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at 

opposite edges of each ceiling.  Avoid using less-than-half-width panels at borders, and comply 

with layout shown on reflected ceiling plans. 

3.3 INSTALLATION 

A. General:  Install acoustical panel ceilings to comply with ASTM C 636 and seismic design 

requirements indicated, per manufacturer's written instructions and CISCA's "Ceiling Systems 

Handbook." 

B. Suspend ceiling hangers from building's structural members and as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 

plenum that are not part of supporting structure or of ceiling suspension system. 

2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces 

by bracing, countersplaying, or other equally effective means. 

3. Where width of ducts and other construction within ceiling plenum produces hanger 

spacings that interfere with location of hangers at spacings required to support standard 

suspension system members, install supplemental suspension members and hangers in 

form of trapezes or equivalent devices. 

4. Secure wire hangers to ceiling suspension members and to supports above with a 

minimum of three tight turns.  Connect hangers directly either to structures or to inserts, 

eye screws, or other devices that are secure and appropriate for substrate and that will not 

deteriorate or otherwise fail due to age, corrosion, or elevated temperatures. 
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5. Secure flat, angle, channel, and rod hangers to structure, including intermediate framing 

members, by attaching to inserts, eye screws, or other devices that are secure and 

appropriate for both structure to which hangers are attached and type of hanger involved.  

Install hangers in a manner that will not cause them to deteriorate or fail due to age, 

corrosion, or elevated temperatures. 

6. Do not support ceilings directly from permanent metal forms or floor deck.  Fasten 

hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive anchors, or 

power-actuated fasteners that extend through forms into concrete. 

7. When steel framing does not permit installation of hanger wires at spacing required, 

install carrying channels or other supplemental support for attachment of hanger wires. 

8. Do not attach hangers to steel deck tabs. 

9. Do not attach hangers to steel roof deck.  Attach hangers to structural members. 

10. Space hangers not more than 48 inches o.c. along each member supported directly from 

hangers unless otherwise indicated; provide hangers not more than 8 inches from ends of 

each member. 

11. Size supplemental suspension members and hangers to support ceiling loads within 

performance limits established by referenced standards and publications. 

C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four 

tight turns.  Suspend bracing from building's structural members as required for hangers, 

without attaching to permanent metal forms, steel deck, or steel deck tabs.  Fasten bracing wires 

into concrete with cast-in-place or postinstalled anchors. 

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and 

where necessary to conceal edges of acoustical panels. 

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of 

moldings before they are installed. 

2. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not more 

than 3 inches from ends, leveling with ceiling suspension system to a tolerance of 1/8 

inch in 12 feet.  Miter corners accurately and connect securely. 

3. Do not use exposed fasteners, including pop rivets, on moldings and trim. 

E. Install suspension system runners so they are square and securely interlocked with one another.  

Remove and replace dented, bent, or kinked members. 

F. Install acoustical panels with undamaged edges and fit accurately into suspension system 

runners and edge moldings.  Scribe and cut panels at borders and penetrations to provide a neat, 

precise fit. 

1. For square-edged panels, install panels with edges fully hidden from view by flanges of 

suspension-system runners and moldings. 

2. Install clean-room gasket system in areas indicated, sealing each panel and fixture as 

recommended by panel manufacturer's written instructions. 
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3.4 CLEANING 

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and 

suspension system members.  Comply with manufacturer's written instructions for cleaning and 

touchup of minor finish damage.  Remove and replace ceiling components that cannot be 

successfully cleaned and repaired to permanently eliminate evidence of damage. 

END OF SECTION 09 5113 
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SECTION 09 6723 - RESINOUS FLOORING 

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. This Section includes: 

 

1. High-performance resinous flooring system. 

2. Floor preparation. 

B. Related Sections include the following: 

 

1. Division 07 Section "Joint Sealants" for sealants installed at joints in resinous flooring 

systems. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. Include manufacturer's technical data, 

application instructions, and recommendations for each resinous flooring component required. 

B. Samples for Initial Selection:  For each type of exposed finish required. 

C. Samples for Verification:  For each resinous flooring system required, 6 inches square, applied 

to a rigid backing by Installer for this Project. 

D. Installer Certificates:  Signed by manufacturer certifying that installers comply with specified 

requirements. 

E. Material Test Reports:  For each resinous flooring component. 

F. Material Certificates:  For each resinous flooring component, signed by manufacturer. 

G. Maintenance Data:  For resinous flooring to include in maintenance manuals. 

H. Warranty:  Special warranty included in this Section. 
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1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Engage an experienced installer (applicator) who is experienced in 

applying resinous flooring systems similar in material, design, and extent to those indicated for 

this Project, whose work has resulted in applications with a record of successful in-service 

performance, and who is acceptable to resinous flooring manufacturer. 

1. Engage an installer who employs only persons trained and approved by resinous flooring 

manufacturer for applying resinous flooring systems indicated. 

2. Engage an installer who is certified in writing by resinous flooring manufacturer as 

qualified to apply resinous flooring systems indicated. 

B. Preconstruction Testing Service for Existing Concrete:  Engage a qualified independent testing 

agency to perform moisture vapor emission testing indicated below. 

 

1. ASTM F 2170, Standard Test Method for Determining Relative Humidity in Concrete 

Floor Slabs Using in Situ Probes. 

C. Preinstallation Conference:  Prior to installation of resinous flooring, conduct preinstallation 

meeting at Project site. 

1. Meet with Architect and Project Manager. 

2. Review substrate conditions, moisture testing reports, manufacturer’s installation 

instructions, and warranty requirements. 

3. Document proceedings, including corrective measures or actions required, and furnish 

copy to each participant. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original packages and containers, with seals unbroken, bearing 

manufacturer's labels indicating brand name and directions for storage and mixing with other 

components. 

B. Store materials to prevent deterioration from moisture, heat, cold, direct sunlight, or other 

detrimental effects. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Comply with resinous flooring manufacturer's written instructions 

for substrate temperature, ambient temperature, moisture, ventilation, and other conditions 

affecting resinous flooring application. 

B. Lighting:  Provide permanent lighting or, if permanent lighting is not in place, simulate 

permanent lighting conditions during resinous flooring application. 

C. Close spaces to traffic during resinous flooring application and for not less than 24 hours after 

application, unless manufacturer recommends a longer period. 
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1.7 WARRANTY 

A. General Warranty:  Special warranties specified in this Section shall not deprive Owner of other 

rights Owner may have under other provisions of the Contract Documents and shall be in 

addition to, and run concurrent with, other warranties made by Contractor under requirements 

of the Contract Documents. 

B. Limited Warranty:  Written warranty, signed by manufacturer agreeing to repair or replace 

resinous flooring, installed according to manufacturer’s written recommendations, that fails in 

performance, materials, or workmanship within specified warranty period. 

 

1. Warranty Period:  One year from date of Substantial Completion. 

2. Exclusions from warranty include the following: 

a. Problems caused by moisture, hydrostatic pressure, or alkali in the subfloor. 

b. Damage to flooring products from high heels or spiked shoes. 

PART 2 - PRODUCTS 

2.1 RESINOUS FLOORING, GENERAL 

A. Source Limitations: Obtain primary resinous flooring materials, including primers, resins, 

hardening agents, grouting coats, and topcoats, from single source from single manufacturer. 

Obtain secondary materials, including patching and fill material, joint sealant, and repair 

materials, of type and from manufacturer recommended in writing by manufacturer of primary 

materials. 

B. System Chemical Resistance:  Test specimens of cured resinous flooring system are unaffected 

when tested according to ASTM C 267 for immersion in the following reagents for not less than 

7 days: 

1. Acetic Acid 5 percent 

2. Acetone 

3. Amonimum Hydroxide 10 percent 

4. Citric Acid 10 percent 

5. Cola 

6. Ethylene Glycol 

7. Formaldehyde 10 percent 

8. Gasoline 

9. Hydrochloric Acid 10 percent and 20 percent 

10. Lactic Acid 10-50 percent 

11. Mineral Spirits 

12. Nitric Acid 10 percent 

13. Phosphoric Acid 10-80 percent 

14. Salad Oil 

15. Sodium Carbonate 2 percent and 20 percent 

16. Sodium Chloride 10 percent 

17. Syrup 
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18. Urine 

19. Xylene 

2.2 RESINOUS FLOORING 

A. Resinous Flooring:  Abrasion-, impact- and chemical-resistant, epoxy/urethane -based, 

monolithic floor surfacing including preparation, primers and finish coats, designed to produce 

a seamless floor and integral cove base. 

 

1. Basis of Design Product (F1):  Subject to compliance with requirements, provide the 

following to match existing: 

 

a. Dur-A-Flex, Inc; Dur-A-Quartz. 

B. System Characteristics: 

 

1. Color:  As indicated on Finish Legend. 

2. Wearing Surface:  Slip resistant, standard. 

3. Integral Cove Base (B1): 4- inches high. 

4. Overall System Thickness:  1/8 inch. 

C. System Components:  Manufacturer's standard components that are compatible with each other 

and as follows: 

 

1. Primer:  Dur-A-Flex, Inc, Dur-A-Glaze #4 WB resin and hardener. 

2. Broadcast Coats:  Dur-A-Flex, Inc, Dur-A-Glaze #4 resin and hardener. 

3. The quartz aggregate shall be Dur-A-Flex, Inc. Q-28 colored quartz aggregate. 

4. Grout Coat: Dur-A-Flex, Inc. Dur-A-Glaze #4 resin and Water Clear hardener.   

5. Topcoat:  Dur-A-Flex, Inc. Armor Top resin, hardener and grit. 

D. System Physical Properties:  Provide resinous flooring system with the following minimum 

physical property requirements when tested according to test methods indicated: 

 

1. Compressive Strength:  17,500 per ASTM C 579. 

2. Tensile Strength:  7,000 per ASTM C 307. 

3. Flexural Modulus of Elasticity:  5,100 psi per ASTM D 790. 

4. Indentation:  .025 percent maximum per MIL-D-3134. 

5. Impact Resistance:  No chipping, cracking, or delamination and not more than 1/16-inch 

permanent indentation per MIL-D-3134. 

6. Resistance to Elevated Temperature:  No slip or flow of more than 1/16 inch per MIL-D-

3134. 

7. Abrasion Resistance:  35 mg maximum weight loss per ASTM C 501. 

8. Flammability:  Self-extinguishing per ASTM D 570. 

9. Hardness:  4H per ASTM D 3363. 

10. Bond Strength: 550 psi 100 percent concrete failure per ACI 503R. 

11. Coefficient of Friction (Topcoat):  >0.60, (not less than 0.5) per ASTM D 2047. 
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2.3 ACCESSORY MATERIALS 

A. Patching and Fill Material:  Resinous product of or approved by resinous flooring manufacturer 

and recommended by manufacturer for application indicated. 

B. Joint Sealant:  Type recommended or produced by resinous flooring manufacturer for type of 

service and joint condition indicated. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. General:  Prepare and clean substrates according to resinous flooring manufacturer's written 

instructions for substrate indicated.  Provide clean, dry, and neutral Ph substrate for resinous 

flooring application. 

B. Concrete Substrates:  Provide sound concrete surfaces free of laitance, glaze, efflorescence, 

curing compounds, form-release agents, dust, dirt, grease, oil, and other contaminants 

incompatible with resinous flooring. 

1. Roughen concrete substrates as follows: 

a. Shot-blast surfaces with an apparatus that abrades the concrete surface, contains 

the dispensed shot within the apparatus, and recirculates the shot by vacuum 

pickup. 

b. Comply with ASTM C 811 requirements, unless manufacturer's written 

instructions are more stringent. 

C. Test concrete slabs for moisture following installation of underlayment(s), but do not test 

surface of self-leveling underlayment for moisture or pH. 

 

1. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed 

with installation only after substrates pass testing. 

a. Surface pH not to exceed 9. 

 

2. Repair damaged and deteriorated concrete according to resinous flooring manufacturer's 

written recommendations. 

3. Verify that concrete substrates have neutral Ph and that resinous flooring will adhere to 

them.  Perform tests recommended by manufacturer.  Proceed with application only after 

substrates pass testing. 

4. Moisture Testing:  Perform tests recommended by manufacturer and as follows.  Proceed 

with installation only after substrates pass testing. 

a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation 

only after substrates have maximum moisture-vapor-emission rate of 3 to 5 lb. of 

water/1000 sq. ft. in 24 hours, as required by manufacturer’s written 

recommendation for maximum moisture content. 
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b. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed with 

installation only after substrates have a maximum 75 percent relative humidity 

level measurement. 

D. Resinous Materials:  Mix components and prepare materials according to resinous flooring 

manufacturer's written instructions. 

E. Use patching and fill material to fill holes and depressions in substrates according to 

manufacturer's written instructions. 

F. Treat control joints and other nonmoving substrate cracks to prevent cracks from reflecting 

through resinous flooring according to manufacturer's written recommendations. 

3.2 APPLICATION 

A. General:  Apply components of resinous flooring system according to manufacturer's written 

instructions to produce a uniform, monolithic wearing surface of thickness indicated. 

1. Coordinate application of components to provide optimum adhesion of resinous flooring 

system to substrate, and optimum intercoat adhesion. 

2. Cure resinous flooring components according to manufacturer's written instructions.  

Prevent contamination during application and curing processes. 

3. At substrate expansion and isolation joints, provide joint in resinous flooring to comply 

with resinous flooring manufacturer's written recommendations. 

a. Apply joint sealant to comply with manufacturer's written recommendations. 

B. Apply primer over prepared substrate at manufacturer's recommended spreading rate. 

C. Apply reinforcing membrane to substrate cracks. 

D. Integral Cove Base:  Apply cove base mix, 6 inches high, to wall surfaces before applying 

flooring.  Apply according to manufacturer's written instructions and details including those for 

taping, mixing, priming, troweling, sanding, and topcoating of cove base.  Round internal and 

external corners. 

E. Apply topcoats indicated for flooring system and at spreading rates recommended in writing by 

manufacturer. 

3.3 FLOOR SYSTEM INSTALLATION 

A. System Installation:  

 

1. Install specified system in seven distinct steps as follows: 

 

a. Substrate preparation 

b. Priming 

c. First broadcast coat application with first aggregate broadcast 
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d. Second broadcast coat with second aggregate broadcast 

e. Grout coat application, sand floor (if required) 

f. First topcoat application 

g. Second topcoat application 

B. Primer: 
 

1. The primer shall consist of a liquid resin and hardener that is mixed at the ratio of 1 part 

resin to 4 parts hardener per the manufacturer’s instructions. 

2. The primer shall be applied by 1/8 inch notched squeegee and back rolled at the rate of 

200 sf/gal to yield a dry film thickness of 4 mils. 

C. Broadcast Coat: 

 

1. The broadcast coat shall be applied as a double broadcast system as specified by the 

Architect.   

2. The broadcast coat shall be comprised of two components, a resin, and hardener as 

supplied by the Manufacturer and mixed in the ratio of 2 parts resin to 1 part hardener. 

3. The resin shall be added to the hardener and thoroughly mixed by suitably approved 

mechanical means.   

4. The broadcast coat shall be applied over horizontal surfaces using “v” notched squeegee 

and back rolled at the rate of 90-100 sf/gal. 

5. Colored quartz aggregate shall be broadcast to excess into the wet material at the rate of 

0.5 lbs/sf.                                              

6. Allow material to fully cure.  Vacuum, sweep and/or blow to remove all loose aggregate. 

7. Apply a second coat of resin with a coverage rate of 90 sf/gal (Q28).   

 and broadcast aggregate to excess at the rate of 0.5 lbs/sf. 

8. Allow material to fully cure.  Vacuum, sweep and/or blow to remove all loose aggregate. 

D. Grout coat: 

 

1. The grout coat shall be comprised of liquid components, combined at a ratio of 2 parts 

resin to 1 part  

2. The grout coat shall be squeegee applied with a coverage rate of 90 sf/gal (Q28) hardener 

by volume and shall be thoroughly blended by mechanical means such as a high speed 

paddle mixer. 

3. The grout coat will be back rolled and cross rolled to provide a uniform texture and 

finish. 

4. For orange-peel texture, sand screen the floor and apply a second grout coat of epoxy.  

The epoxy shall be applied by squeegee and back-roll with a coverage rate of 200 sf/gal 

(Q28). 

E. Topcoat: 

 

1. The topcoat of Armor Top shall be roller applied at the rate of 500 sf/gal to yield a dry 

film thickness of 3 mils. 

2. The topcoat shall be comprised of a liquid resin, hardener and grit that is mixed per the 

manufacturer’s instructions. 

3. The finish floor will have a nominal thickness of 1/8 inch. 
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3.4 CLEANING AND PROTECTING 

A. Protect resinous flooring from damage and wear during the remainder of construction period.  

Use protective methods and materials, including temporary covering, recommended in writing 

by resinous flooring manufacturer. 

END OF SECTION 09 6723 
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SECTION 09 9100 - PAINTING 

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. This Section includes surface preparation and the application of paint systems on the following 

substrates: 

 

1. Gypsum board. 

B. Paint exposed surfaces, except where these Specifications indicate that the surface or material is 

not to be painted or is to remain natural.  If an item or a surface is not specifically mentioned, 

paint the item or surface the same as similar adjacent materials or surfaces.  If a color of finish 

is not indicated, Architect will select from standard colors and finishes available. 

C. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, and 

labels. 

1. Prefinished items include the following factory-finished components: 

 

a. Finished mechanical and electrical equipment. 

b. Light fixtures and wiring devices. 

2. Concealed surfaces include walls or ceilings in the following generally inaccessible 

spaces: 

 

a. Ceiling plenums. 

b. Pipe spaces. 

3. Finished metal surfaces include the following: 

a. Anodized or coated aluminum. 

b. Stainless steel. 

c. Chromium plate. 

d. Copper and copper alloys. 

e. Bronze and brass. 

4. Operating parts include moving parts of operating equipment and the following: 

a. Valve and damper operators. 

b. Linkages. 
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c. Sensing devices. 

d. Motor and fan shafts. 

5. Labels:  Do not paint over UL, FMG, or other code-required labels or equipment name, 

identification, performance rating, or nomenclature plates. 

D. Related Sections include the following: 

 

1. Division 09 Section “Gypsum Board Assemblies.” 

1.3 DEFINITIONS 

A. General:  Standard coating terms defined in ASTM D 16 apply to this Section. 

1. Flat refers to a lusterless or matte finish with a gloss range below 15 when measured at an 

85-degree meter. 

2. Eggshell refers to low-sheen finish with a gloss range between 20 and 35 when measured 

at a 60-degree meter. 

3. Semigloss refers to medium-sheen finish with a gloss range between 35 and 70 when 

measured at a 60-degree meter. 

4. Full gloss refers to high-sheen finish with a gloss range more than 70 when measured at a 

60-degree meter. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Material List:  An inclusive list of required coating materials.  Indicate each material and 

cross-reference specific coating, finish system, and application.  Identify each material by 

manufacturer's catalog number and general classification. 

2. Manufacturer's Information: Manufacturer's technical information, including label 

analysis and instructions for handling, storing, and applying each coating material. 

3. Certification by the manufacturer that products supplied comply with State of Rhode 

Island Ozone Transportation Commission (OTC) regulations controlling use of volatile 

organic compounds (VOCs). 

B. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat 

indicated. 

1. Submit Samples on rigid backing, 8 inches square. 

2. Step coats on Samples to show each coat required for system. 

3. Label each coat of each Sample. 

4. Label each Sample for location and application area. 

C. Qualification Data:  For firms and persons specified in the “Quality Assurance” Article to 

demonstrate their capabilities and experience.  Include lists of completed projects with project 

names and addresses, names and addresses of Architects and Owners, and other information 

specified. 
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D. Product List:  For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas.  Use same 

designations indicated on Drawings and in schedules. 

2. VOC content. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For coatings to include in maintenance manuals.  Include the following: 

 

1. Area summary with Finish Schedule and area detail designating where each product, 

color, and finish is used. 

2. Product data pages. 

3. Material safety data sheets. 

4. Care and cleaning instructions. 

5. Touch-up procedures. 

6. Color samples of each color and finish (gloss level) used. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials described below that are from same production run (batch mix) as 

materials applied and that are packaged for storage and identified with labels describing 

contents. 

1. Quantity:  Furnish an additional 1 gallon of each material and color applied. 

1.7 QUALITY ASSURANCE 

A. Applicator Qualifications:  A firm or individual experienced in applying paints and coatings 

similar in material, design, and extent to those indicated for this Project, whose work has 

resulted in applications with a record of successful in-service performance. 

1.8 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. 

1.9 PROJECT CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 

between 50 and 95 deg F. 
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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. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

1. Benjamin Moore & Co. and affiliate brand Corotech. 

1. PPG Industries Inc. (PPG). 

2. Sherwin-Williams Co. 

2.2 PAINT, 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 

manufacturers of topcoat for use in paint system and on substrate indicated. 

B. VOC Content for Interior Paints and Coatings: 

 

1. All interior paints and coatings shall comply with the VOC content regulations of the 

Ozone Transportation Commission (OTC) effective in the State of Rhode Island.  For 

interior paints and coatings applied at Project site, the following VOC limits, exclusive of 

colorants added to a tint base, when calculated according to 40 CFR 59, Subpart D (EPA 

Method 24). 

 

a. Flat Coatings:  100 g/L. 

b. Nonflat Coatings:  150 g/L. 

c. Nonflat-High Gloss Coatings:  250 g/L. 

d. Primers, sealers and undercoaters:  200 g/L. 

C. Colors:  Match existing. 

2.3 INTERIOR PRIMERS 

A. General:   Provide tinted primers as required for dark colors. 
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B. Interior Gypsum Board Primer for Epoxy Finish Coat:  Factory-formulated waterborne acrylic 

epoxy for interior application (200 g/L). 

 

1. Benjamin Moore; Fresh Start High Hiding All Purpose Primer 046:  Applied at a dry film 

thickness of not less than 1.4 mils.  

2. PPG; 6-2 Speedhide Interior Latex Sealer Quick-Drying:  Applied at a dry film thickness 

of not less than 1.0 mil. 

3. Sherwin-Williams; ProMar 200 Zero VOC Primer B28W2600:  Applied at a dry film 

thickness of not less than 1.5 mils. 

2.4 EPOXY COATINGS 

A. Epoxy Semi-Gloss Coating for Gypsum Board Surfaces (150 g/L) 

 

1. Corotech; V341 Pre-Catalyzed Waterborne Epoxy Semi-Gloss, applied at a dry film 

thickness of not less than 1.5 mils. 

2. PPG; 16-510 Series Pitt-Glaze WB1 Interior Semi-Gloss Pre-Catalyzed Water-Borne 

Acrylic Epoxy:  Applied at a dry film thickness of not less than 1.5 mils. 

3. Sherwin-Williams; Pro Industrial Water Based Catalyzed Epoxy B73-300 Series:  

Applied at a dry film thickness of not less than 2.0 mils. 

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 work. 

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter 

as follows: 

 

1. Gypsum Board:  12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing 

finishes and primers. 

D. Coordination of Work:  Review other Sections in which primers are provided to ensure 

compatibility of the total system for various substrates.  On request, furnish information on 

characteristics of finish materials to ensure use of compatible primers. 

1. Notify Architect about anticipated problems when using the materials specified over 

substrates primed by others. 

E. Gypsum Board Substrates:  Do not begin paint application until finishing compound is dry and 

sanded smooth. 
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F. Begin coating application only after unsatisfactory conditions have been corrected and surfaces 

are dry. 

1. Beginning coating application constitutes Contractor's acceptance of substrates and 

conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 

Painting Specification Manual" applicable to substrates indicated. 

B. Remove hardware, plates, machined surfaces, and similar items already in place that 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 dirt, oil, grease, and 

incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers as required 

to produce paint systems indicated. 

3.3 APPLICATION 

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. 

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. 
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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. 

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. Gypsum Board:  Provide the following finish systems over interior gypsum board surfaces: 

1. Semi-Gloss Epoxy Finish: Two finish coats over a primer. 

a. Primer:  Interior gypsum board primer for epoxy finish. 

b. Finish Coats:  Epoxy semi-gloss finish. 

 

END OF SECTION 09 9100 
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

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. Metal pipe hangers and supports.

2. Metal framing systems.

3. Fastener systems.

4. Pipe positioning systems.

1.3 DEFINITIONS

A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

1.4 PERFORMANCE REQUIREMENTS

A. Structural Performance:  Hangers and supports for plumbing piping and equipment shall withstand 

the effects of gravity loads and stresses within limits and under conditions indicated according to 

ASCE/SEI 7.

1. Design supports for multiple pipes, including pipe stands, capable of supporting combined 

weight of supported systems, system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of supported 

equipment and connected systems and components.

3. Design seismic-restraint hangers and supports for piping and equipment and obtain approval 

from authorities having jurisdiction.

1.5 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

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. Metal framing systems.

April 17, 2023April 21, 2023
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PART 2 - PRODUCTS

2.1 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:  Pregalvanized or hot dipped.

3. Nonmetallic Coatings:  Plastic coating, jacket, or liner.

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 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.

2.2 METAL FRAMING SYSTEMS

A. MFMA Manufacturer Metal Framing Systems:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following:

a. Allied Tube & Conduit.

b. Cooper B-Line, Inc.

c. GS Metals Corp.

d. Thomas & Betts Corporation.

e. Unistrut Corporation; Tyco International, Ltd.

2. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple parallel 

pipes.

3. Standard:  MFMA-4.

4. Channels:  Continuous slotted steel channel with inturned lips.

5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel slot 

and, when tightened, prevent slipping along channel.

6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.

7. Metallic Coating:  Electroplated zinc.

2.3 FASTENER SYSTEMS

A. 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.

April 17, 2023April 21, 2023
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2.4 PIPE POSITIONING SYSTEMS

A. Description:  IAPMO PS 42, positioning system of metal brackets, clips, and straps for positioning 

piping in pipe spaces; for plumbing fixtures in commercial applications.

2.5 MISCELLANEOUS MATERIALS

A. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 

nonmetallic grout; suitable for interior and exterior applications.

1. Properties:  Nonstaining, noncorrosive, and nongaseous.

2. Design Mix:  5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1 HANGER AND SUPPORT INSTALLATION

A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, 

supports, clamps, and attachments as required to properly support piping from the building structure.

B. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and support 

together on field-assembled metal framing systems.

C. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.

D. Fastener System Installation:

1. Install mechanical-expansion anchors in concrete after concrete is placed and completely 

cured.  Install fasteners according to manufacturer's written instructions.

E. Pipe Positioning-System Installation:  Install support devices to make rigid supply and waste piping 

connections to each plumbing fixture.

F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, 

and other accessories.

G. 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.

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 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.

April 17, 2023April 21, 2023
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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.

1. Shield Dimensions for Pipe:  Not less than the following:

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick.

b. NPS 4:  12 inches long and 0.06 inch thick.

2. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation.

3.2 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.

3.3 PAINTING

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after 

erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-

PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-

repair paint to comply with ASTM A 780.

3.4 HANGER AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.

B. Comply with MSS SP-69 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 metal framing systems and attachments for general 

service applications.

April 17, 2023April 21, 2023
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F. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and 

tubing.

G. Use padded hangers for piping that is subject to scratching.

H. 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 30.

2. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes NPS 1/2 to NPS 24 if 

little or no insulation is required.

3. Pipe Hangers (MSS Type 5):  For suspension of pipes NPS 1/2 to NPS 4, 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 8.

5. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated, stationary 

pipes NPS 1/2 to NPS 8.

6. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated, stationary pipes 

NPS 1/2 to NPS 8.

7. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of noninsulated, 

stationary pipes NPS 1/2 to NPS 8.

8. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11):  For suspension of 

noninsulated, stationary pipes NPS 3/8 to NPS 8.

9. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of 

noninsulated, stationary pipes NPS 3/8 to NPS 3.

10. U-Bolts (MSS Type 24):  For support of heavy pipes NPS 1/2 to NPS 30.

11. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or contraction.

I. 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 24.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 to 

NPS 24 if longer ends are required for riser clamps.

J. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system 

Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads.

2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations.

3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings.

4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of 

building attachments.

5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations.

K. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, 

install the following types:

April 17, 2023April 21, 2023
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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. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-beams 

for heavy loads, with link extensions.

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.

b. Medium (MSS Type 32):  1500 lb.

c. Heavy (MSS Type 33):  3000 lb.

12. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.

13. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required.

14. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear 

horizontal movement where headroom is limited.

L. 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.

M. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping system 

Sections, install the following types:

1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping movement.

2. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 1-1/4 

inches.

3. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41, roll hanger with 

springs.

4. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal expansion 

in piping systems.

5. 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.
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6. 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.

7. Variable-Spring Trapeze Hangers (MSS Type 53):  Preset to indicated load and limit 

variability factor to 25 percent to allow expansion and contraction of piping system from 

trapeze support.

8. Constant Supports:  For critical piping stress and if necessary to avoid transfer of stress from 

one support to another support, critical terminal, or connected equipment.  Include auxiliary 

stops for erection, hydrostatic test, and load-adjustment capability.  These supports include the 

following types:

a. Horizontal (MSS Type 54):  Mounted horizontally.

b. Vertical (MSS Type 55):  Mounted vertically.

c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze member.

N. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in 

piping system Sections.

O. Comply with MFMA-103 for metal framing system selections and applications that are not specified 

in piping system Sections.

P. Use mechanical-expansion anchors instead of building attachments where required in concrete 

construction.

Q. 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 226113 - COMPRESSED-AIR PIPING FOR LABORATORY AND HEALTHCARE FACILITIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Laboratory compressed-air piping, designated "laboratory air."

2. Ball valves.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer and testing agency.

B. Brazing certificates.

C. Field Quality-Control Reports: Brazing certificates.

D. Source Quality Control Reports:

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For compressed-air piping specialties to include in emergency, 

operation, and maintenance manuals.

1.5 QUALITY ASSURANCE

A. Brazing: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code, 

Section IX, "Welding and Brazing Qualifications," or AWS B2.2/B2.2M.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Laboratory air operating at 125 psig.
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B. All positive-pressure compressed-air products including piping, tubing, fittings, valves, zone valve 

boxes, manifolds, and service connections are required to be manufacturer cleaned, purged, and sealed 

as for oxygen service, in accordance with CGA G-4.1.

1. All are to be delivered plugged or capped by the manufacturer and are to be kept sealed until 

prepared for installation.

2.2 PIPES, TUBES, AND FITTINGS

A. Comply with ASME B31.9 for laboratory air piping operating at 150 psig or less.

B. Wrought-Copper Fittings: ASME B16.22, solder-joint pressure type.

C. Copper Unions: ASME B16.22 or MSS SP-123, wrought-copper or cast-copper alloy.

D. Copper Pressure-Seal Fittings:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Apollo Valves; a part of Aalberts Integrated Piping Systems.

b. FNW; Ferguson Enterprises, Inc.

c. Viega LLC.

2. NPS 2 and Smaller: Wrought-copper fitting with EPDM O-ring seal in each end.

2.3 JOINING MATERIALS

A. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys.

2.4 VALVES

A. General Requirements for Valves: Manufacturer cleaned, purged, and bagged in accordance with 

CGA G-4.1 for oxygen service.

B. Ball Valves:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Amico Corporation.

b. Apollo Valves; a part of Aalberts Integrated Piping Systems.

c. NIBCO INC.

2. Standard: MSS SP-110.

3. Description: Three-piece body, brass or bronze.

4. Pressure Rating: 300 psig minimum.
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5. Ball: Full-port, chrome-plated brass.

6. Seats: PTFE or TFE.

7. Handle: Lever type with locking device.

8. Stem: Blowout proof with PTFE or TFE seal.

9. Ends:  Manufacturer-installed ASTM B819, copper-tube extensions.

PART 3 - EXECUTION

3.1 PREPARATION

A. Cleaning of Medical Air Tubing: If manufacturer-cleaned and -capped fittings or tubing is not 

available or if precleaned fittings or tubing must be recleaned because of exposure, have supplier or 

separate agency acceptable to authorities having jurisdiction perform the following procedures:

3.2 INSTALLATION OF PIPING

A. General Location and Arrangements: Drawing plans, schematics, and diagrams indicate general 

location and arrangement of compressed-air piping. Indicated locations and arrangements were used 

to size pipe and calculate friction loss, expansion, air-compressor sizing, and other design 

considerations. Install piping as indicated unless deviations to layout are approved on coordination 

drawings.

B. Install piping concealed from view and protected from physical contact by building occupants 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, and 

coordinate with other services occupying that space.

E. Install piping adjacent to equipment and specialties to allow service and maintenance.

F. Install piping with 1 percent slope downward in direction of flow.

G. Install nipples, unions, special fittings, and valves with pressure ratings same as or higher than system 

pressure rating used in applications specified in "Piping Schedule" Article unless otherwise indicated.

H. Install eccentric reducers, if available, where compressed-air piping is reduced in direction of flow, 

with bottoms of both pipes and reducer fitting flush.

I. Install branch connections to mains from top of main. Provide drain leg at end of each main and 

branch at low points.

J. Install piping to permit valve servicing.
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K. Install piping free of sags and bends.

L. Install fittings for changes in direction and for branch connections.

M. Install unions in copper tubing adjacent to each valve and at final connection to each machine, 

specialty, and piece of equipment.

N. 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."

O. 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 INSTALLATION OF VALVES

A. Install shutoff valve at each connection to and from compressed-air equipment and specialties.

B. Install check valves to maintain correct direction of compressed-air flow from compressed-air 

equipment.

3.4 JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs.

B. Remove scale, slag, dirt, and debris from inside and outside of cleaned tubing and fittings before 

assembly.

C. Brazed Joints: Join copper tube and fittings in accordance with CDA's "Copper Tube Handbook," Ch. 

"Brazed Joints." Do not use flux. Continuously purge joint with oil-free dry nitrogen during brazing.

D. Soldered Joints: Apply ASTM B813, water-flushable flux to tube end. Join copper tube and fittings in 

accordance with ASTM B828.

3.5 INSTALLATION OF HANGERS AND SUPPORTS

A. Comply with requirements for hangers, supports, and anchor devices specified in Section 220529 

"Hangers and Supports for Plumbing Piping and Equipment."

B. Vertical Piping: MSS Type 8 or Type 42 clamps.

C. Individual, Straight, Horizontal Piping Runs:

1. 100 Feet and Less: MSS Type 1, adjustable, steel, clevis hangers.

2. Longer Than 100 Feet: MSS Type 43, adjustable, roller hangers.

D. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44 pipe rolls. Support pipe 

rolls on trapeze. Comply with requirements in Section 220529 "Hangers and Supports for Plumbing 

Piping and Equipment" for trapeze hangers.
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E. Install hangers for copper tubing with maximum horizontal spacing and minimum rod diameters to 

comply with MSS SP-58, NFPA 99, locally enforced codes, and authorities having jurisdiction 

requirements, whichever are most stringent.

F. Support horizontal piping within 12 inches of each fitting and coupling.

G. Support vertical runs of copper tubing to comply with MSS SP-58, NFPA 99, locally enforced codes, 

and authorities having jurisdiction requirements, whichever are most stringent.

3.6 IDENTIFICATION

A. Install identifying labels and devices for laboratory compressed-air piping, valves, and specialties. 

Comply with requirements in Section 220553 "Identification for Plumbing Piping and Equipment."

3.7 FIELD QUALITY CONTROL FOR COMPRESSED-AIR PIPING IN LABORATORY FACILITIES

A. Testing Agency:  Engage qualified testing agency to perform tests and inspections of compressed-air 

piping in laboratory facilities and to prepare test and inspection reports.

B. Tests and Inspections:

1. Piping Leak Tests for Compressed-Air Piping: Test new and modified parts of existing piping. 

Cap and fill compressed-air piping with oil-free dry nitrogen to pressure of 50 psig above 

system operating pressure, but not less than 150 psig. Isolate test source and let stand for four 

hours to equalize temperature. Refill system, if required, to test pressure; hold for two hours 

with no drop in pressure.

2. Repair leaks and retest until no leaks exist.

C. Piping will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.

3.8 PROTECTION

A. Protect tubing from damage.

B. Retain sealing plugs in tubing, fittings, and specialties until installation.

C. Clean tubing not properly sealed, and where sealing is damaged, in accordance with "Preparation" 

Article.

3.9 PIPING SCHEDULE

A. Type L Copper Tubing for Laboratory Air Piping, NPS 3 and Smaller, Operating between 15 psig and 

50 psig: Type L copper tubing, wrought copper fittings, and brazed joints.
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3.10 VALVE SCHEDULE

A. Shutoff Valves: Ball valve with manufacturer-installed ASTM B819, copper-tube extensions.

END OF SECTION 226113
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

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 general requirements for single-phase and polyphase, general-purpose, 

horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 

600 V and installed at equipment manufacturer's factory or shipped separately by equipment 

manufacturer for field installation.

1.3 COORDINATION

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 

following:

1. Motor controllers.

2. Torque, speed, and horsepower requirements of the load.

3. Ratings and characteristics of supply circuit and required control sequence.

4. Ambient and environmental conditions of installation location.

PART 2 - PRODUCTS

2.1 GENERAL MOTOR REQUIREMENTS

A. Comply with NEMA MG 1 unless otherwise indicated.

2.2 MOTOR CHARACTERISTICS

A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above 

sea level.

B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads 

at designated speeds, at installed altitude and environment, with indicated operating sequence, 

and without exceeding nameplate ratings or considering service factor.

January 31, 2023
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2.3 POLYPHASE MOTORS

A. Description:  NEMA MG 1, Design B, medium induction motor.

B. Efficiency:  Energy efficient, as defined in NEMA MG 1.

C. Service Factor:  1.15.

D. Rotor:  Random-wound, squirrel cage.

E. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.

F. Temperature Rise:  Match insulation rating.

G. Insulation:  Class F.

H. Code Letter Designation:

1. Motors 15 HP and Larger:  NEMA starting Code F or Code G.

2. Motors Smaller than 15 HP:  Manufacturer's standard starting characteristic.

I. Enclosure Material:  Cast iron for motor frame sizes 324T and larger; rolled steel for motor 

frame sizes smaller than 324T.

2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

A. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features 

coordinated with and approved by controller manufacturer.

1. Windings:  Copper magnet wire with moisture-resistant insulation varnish, designed and 

tested to resist transient spikes, high frequencies, and short time rise pulses produced by 

pulse-width modulated inverters.

2. Energy- and Premium-Efficient Motors:  Class B temperature rise; Class F insulation.

3. Inverter-Duty Motors:  Class F temperature rise; Class H insulation.

4. Thermal Protection:  Comply with NEMA MG 1 requirements for thermally protected 

motors.

2.5 SINGLE-PHASE MOTORS

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 

requirements of specific motor application:

1. Permanent-split capacitor.

2. Split phase.

3. Capacitor start, inductor run.

4. Capacitor start, capacitor run.

B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type.
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C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and 

thrust loading.

D. Motors 1/20 HP and Smaller:  Shaded-pole type.

E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor 

when winding temperature exceeds a safe value calibrated to temperature rating of motor 

insulation.  Thermal-protection device shall automatically reset when motor temperature returns 

to normal range.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 230513 
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

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. Equipment labels.

2. Warning signs and labels.

3. Pipe labels.

4. Duct labels.

5. Valve tags.

6. Warning tags.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Samples:  For color, letter style, and graphic representation required for each identification 

material and device.

C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed 

content for each label.

D. Valve numbering scheme.

E. Valve Schedules:  For each piping system to include in maintenance manuals.

1.4 COORDINATION

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.
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PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS

A. Metal Labels for Equipment:

1. Material and Thickness:  Brass, 0.032-inch Stainless steel, 0.025-inch Aluminum, 0.032-

inch or anodized aluminum, 0.032-inch minimum thickness, and having predrilled or 

stamped holes for attachment hardware.

2. Minimum Label Size:  Length and width vary for required label content, but not less than 2-

1/2 by 3/4 inch.

3. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 

1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for 

greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size of 

principal lettering.

4. Fasteners:  Stainless-steel rivets rivets or self-tapping screws self-tapping screws.

5. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

B. Plastic Labels for Equipment:

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 

inch thick, and having predrilled holes for attachment hardware.

2. Letter Color:  White.

3. Background Color:  Black.

4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.

5. Minimum Label Size:  Length and width vary for required label content, but not less than 2-

1/2 by 3/4 inch.

6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 

1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for 

greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size of 

principal lettering.

7. Fasteners:  Stainless-steel rivets or self-tapping screws.

8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

C. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing 

numbers where equipment is indicated (plans, details, and schedules), plus the Specification 

Section number and title where equipment is specified.

D. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch bond 

paper.  Tabulate equipment identification number and identify Drawing numbers where equipment 

is indicated (plans, details, and schedules), plus the Specification Section number and title where 

equipment is specified.  Equipment schedule shall be included in operation and maintenance data.

2.2 WARNING SIGNS AND LABELS

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch 

thick, and having predrilled holes for attachment hardware.
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B. Letter Color:  Black.

C. Background Color:  Red.

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 

3/4 inch.

F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 

inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing 

distances.  Include secondary lettering two-thirds to three-fourths the size of principal lettering.

G. Fasteners:  Stainless-steel rivets or self-tapping screws.

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

I. Label Content:  Include caution and warning information, plus emergency notification instructions.

2.3 PIPE LABELS

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 

indicating service, and showing flow direction.

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to partially cover circumference of 

pipe and to attach to pipe without fasteners or adhesive.

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.

D. Pipe Label Contents:  Include identification of piping service using same designations or 

abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both 

directions, or as separate unit on each pipe label to indicate flow direction.

2. Lettering Size:  At least 1-1/2 incheshigh.

2.4 DUCT LABELS

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch 

thick, and having predrilled holes for attachment hardware.

B. Letter Color:  Black White.

C. Background Color:  White.

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
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E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 

3/4 inch.

F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 

inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing 

distances.  Include secondary lettering two-thirds to three-fourths the size of principal lettering.

G. Fasteners:  Stainless-steel rivets or self-tapping screws.

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

I. Duct Label Contents:  Include identification of duct service using same designations or 

abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.

1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both 

directions, or as separate unit on each duct label to indicate flow direction.

2. Lettering Size:  At least 1-1/2 inches high.

2.5 VALVE TAGS

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-

inch numbers.

1. Tag Material:  Brass, 0.032-inch Stainless steel, 0.025-inch Aluminum, 0.032-inch or 

anodized aluminum, 0.032-inch minimum thickness, and having predrilled or stamped holes 

for attachment hardware.

2. Fasteners:  Brass.

B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve 

number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 

space), normal-operating position (open, closed, or modulating), and variations for identification.  

Mark valves for emergency shutoff and similar special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.

2.6 WARNING TAGS

A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card 

stock with matte finish suitable for writing.

1. Size:  3 by 5-1/4 inches minimum.

2. Fasteners:  Brass grommet and wire.

3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO 

NOT OPERATE."

4. Color:  Yellow background with black lettering.
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PART 3 - EXECUTION

3.1 PREPARATION

A. Clean piping and equipment surfaces of substances that could impair bond of identification 

devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 

encapsulants.

3.2 EQUIPMENT LABEL INSTALLATION

A. Install or permanently fasten labels on each major item of mechanical equipment.

B. Locate equipment labels where accessible and visible.

3.3 PIPE LABEL INSTALLATION

A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 

machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior 

exposed locations as follows:

1. Near each valve and control device.

2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.

4. At access doors, manholes, and similar access points that permit view of concealed piping.

5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in areas 

of congested piping and equipment.

7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.

B. Pipe Label Color Schedule:

1. Heating Water Piping:

a. Background Color:  Green.

b. Letter Color:  White.

2. Low-Pressure Steam Piping:

a. Background Color:  Yellow.

b. Letter Color:  Black.

c. Background Color:  Yellow.

d. Letter Color:  Black.
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3.4 DUCT LABEL INSTALLATION

A. Install plastic-laminated or self-adhesive duct labels with permanent adhesive on air ducts in the 

following color codes: 

1. Blue:  For cold-air supply ducts.

2. Yellow:  For hot-air supply ducts.

3. Green:  For exhaust-, outside-, relief-, return-, and mixed-air ducts.

B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 50 

feet in each space where ducts are exposed or concealed by removable ceiling system.

3.5 VALVE-TAG INSTALLATION

A. Install tags on valves and control devices in piping systems, except check valves; valves within 

factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose 

connections; and HVAC terminal devices and similar roughing-in connections of end-use fixtures 

and units.  List tagged valves in a valve schedule.

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and with 

captions similar to those indicated in the following subparagraphs:

1. Valve-Tag Size and Shape:

a. Hot Water:  1-1/2 inches, round.

b. Low-Pressure Steam:  1-1/2 inches, round.

c. Steam Condensate:  1-1/2 inches, round.

2. Valve-Tag Color:

a. Hot Water:  Natural.

b. Low-Pressure Steam:  Natural.

c. Steam Condensate:  Natural.

3. Letter Color:

a. Hot Water:  Black.

b. Low-Pressure Steam:  Black.

c. Steam Condensate:  Black.

3.6 WARNING-TAG INSTALLATION

A. Write required message on, and attach warning tags to, equipment and other items where required.

END OF SECTION 230553
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

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. Balancing Air Systems:

a. Constant-volume air systems.

b. Variable-air-volume systems.

2. Balancing Hydronic Piping Systems:

a. Constant-flow hydronic systems.

b. Variable-flow hydronic systems.

1.3 DEFINITIONS

A. TAB Specialist:  An entity engaged to perform TAB Work.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data:  Within 30 days of Contractor's Notice to Proceed, submit documentation that the TAB 

contractor and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.

B. Contract Documents Examination Report:  Within 45 days of Contractor's Notice to Proceed, submit the Contract 

Documents review report as specified in Part 3.

C. Strategies and Procedures Plan:  Within 60 days of Contractor's Notice to Proceed, submit TAB strategies and step-

by-step procedures as specified in "Preparation" Article.

D. Certified TAB reports.

E. Instrument calibration reports, to include the following:

1. Instrument type and make.

2. Serial number.

3. Application.
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4. Dates of use.

5. Dates of calibration.

1.5 QUALITY ASSURANCE

A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC NEBB or TABB.

1. TAB Field Supervisor:  Employee of the TAB contractor and certified by AABC NEBB or TABB.

2. TAB Technician:  Employee of the TAB contractor and who is certified by AABC NEBB or TABB as a 

TAB technician.

B. TAB Conference:  Meet with Engineer, Owner, Construction Manager and Commissioning Authority on approval 

of the TAB strategies and procedures plan to develop a mutual understanding of the details.  Require the 

participation of the TAB field supervisor and technicians.  Provide seven days' advance notice of scheduled meeting 

time and location.

1. Agenda Items:

a. The Contract Documents examination report.

b. The TAB plan.

c. Coordination and cooperation of trades and subcontractors.

d. Coordination of documentation and communication flow.

C. Certify TAB field data reports and perform the following:

1. Review field data reports to validate accuracy of data and to prepare certified TAB reports.

2. Certify that the TAB team complied with the approved TAB plan and the procedures specified and 

referenced in this Specification.

D. TAB Report Forms:  Use standard TAB contractor's forms approved by Engineer.

E. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, 

"Instrumentation."

1.6 PROJECT CONDITIONS

A. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial Completion.  

Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

1.7 COORDINATION

A. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and times.
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B. Perform TAB after leakage and pressure tests on air and water distribution systems have been satisfactorily 

completed.

PART 2 - EXECUTION

2.1 TAB SPECIALISTS

A. Subject to compliance with requirements, engage one of the following:

1. Precision Testing & Balancing Inc.

2. James E. Brennan Co.

2.2 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 systems for installed balancing devices, such as test ports, gage cocks, thermometer wells, flow-control 

devices, balancing valves and fittings, and manual volume dampers.  Verify that locations of these balancing 

devices 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 ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify that they meet 

the leakage class of connected ducts as specified in Section 233113 "Metal Ducts" Section 233116 "Nonmetal 

Ducts" and are properly separated from adjacent areas.  Verify that penetrations in plenum walls are sealed and fire-

stopped if required.

F. Examine equipment performance data including fan and pump 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.

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.

G. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting 

specified in individual Sections have been performed.

H. Examine test reports specified in individual system and equipment Sections.
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I. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and tight, and 

equipment with functioning controls is ready for operation.

J. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible and their controls are 

connected and functioning.

K. Examine strainers.  Verify that startup screens are replaced by permanent screens with indicated perforations.

L. Examine three-way valves for proper installation for their intended function of diverting or mixing fluid flows.

M. Examine heat-transfer coils for correct piping connections and for clean and straight fins.

N. Examine system pumps to ensure absence of entrained air in the suction piping.

O. Examine operating safety interlocks and controls on HVAC equipment.

P. 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.

2.3 PREPARATION

A. Prepare a TAB plan that includes strategies and step-by-step procedures.

B. Complete system-readiness checks and prepare reports.  Verify the following:

1. Permanent electrical-power wiring is complete.

2. Hydronic systems are filled, clean, and free of air.

3. Automatic temperature-control systems are operational.

4. Equipment and duct access doors are securely closed.

5. Balance, smoke, and fire dampers are open.

6. Isolating and balancing valves are open and control valves are operational.

7. Ceilings are installed in critical areas where air-pattern adjustments are required and access to balancing 

devices is provided.

8. Windows and doors can be closed so indicated conditions for system operations can be met.

2.4 GENERAL PROCEDURES FOR TESTING AND BALANCING

A. Perform testing and balancing procedures on each system according to the procedures contained in SMACNA's 

"HVAC Systems - Testing, Adjusting, and Balancing" and in this Section.

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary 

for TAB procedures.

1. After testing and balancing, patch probe holes in ducts with same material and thickness as used to 

construct ducts.
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2. After testing and balancing, install test ports and duct access doors that comply with requirements in 

Section 233300 "Air Duct Accessories."

3. Install and join new insulation that matches removed materials.  Restore insulation, coverings, vapor 

barrier, and finish according to 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.

2.5 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' "as-built" duct layouts.

C. For variable-air-volume systems, develop a plan to simulate diversity.

D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.

E. 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.

F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.

G. Verify that motor starters are equipped with properly sized thermal protection.

H. Check dampers for proper position to achieve desired airflow path.

I. Check for airflow blockages.

J. Check condensate drains for proper connections and functioning.

K. Check for proper sealing of air-handling-unit components.

L. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts."

2.6 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.
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a. Where sufficient space in ducts is unavailable for Pitot-tube traverse measurements, measure 

airflow at terminal outlets and inlets and calculate the total airflow.

2. Measure fan static pressures as follows to determine actual static pressure:

a. Measure outlet static pressure as far downstream from the fan as practical and upstream from 

restrictions in ducts such as elbows and transitions.

b. Measure static pressure directly at the fan outlet or through the flexible connection.

c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as possible, 

upstream from the flexible connection, and downstream from duct restrictions.

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that houses the fan.

3. Measure static pressure across each component that makes up an air-handling unit, rooftop unit, and other 

air-handling and -treating equipment.

a. Report the cleanliness status of filters and the time static pressures are measured.

4. Measure static pressures entering and leaving other devices, such as sound traps, heat-recovery equipment, 

and air washers, under final balanced conditions.

5. Review Record Documents to determine variations in design static pressures versus actual static pressures.  

Calculate actual system-effect factors.  Recommend adjustments to accommodate actual conditions.

6. Obtain approval from Engineer 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.

7. 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 

will occur.  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 within specified 

tolerances.

1. Measure airflow of submain and branch ducts.

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube traverse 

measurements, measure airflow at terminal outlets and inlets and calculate the total airflow for that 

zone.

2. Measure static pressure at a point downstream from the balancing damper, and adjust volume dampers until 

the proper static pressure is achieved.

3. Remeasure each submain and branch duct after all have been adjusted.  Continue to adjust submain and 

branch ducts to indicated airflows within specified tolerances.

C. Measure air outlets and inlets without making adjustments.
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1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written instructions and 

calculating factors.

D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated values.  

Make adjustments using branch volume dampers rather than extractors and the dampers at air terminals.

1. Adjust each outlet in same room or space to within specified tolerances of indicated quantities without 

generating noise levels above the limitations prescribed by the Contract Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

2.7 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS

A. Compensating for Diversity:  When the total airflow of all terminal units is more than the indicated airflow of the 

fan, place a selected number of terminal units at a minimum set-point airflow with the remainder at maximum-

airflow condition until the total airflow of the terminal units equals the indicated airflow of the fan.  Select the 

reduced-airflow terminal units so they are distributed evenly among the branch ducts.

B. Pressure-Dependent, Variable-Air-Volume Systems with Diversity:  After the fan systems have been adjusted, 

adjust the variable-air-volume systems as follows:

1. Set system at maximum indicated airflow by setting the required number of terminal units at minimum 

airflow.  Select the reduced-airflow terminal units so they are distributed evenly among the branch ducts.

2. Adjust supply fan to maximum indicated airflow with the variable-airflow controller set at maximum 

airflow.

3. Set terminal units at full-airflow condition.

4. Adjust terminal units starting at the supply-fan end of the system and continuing progressively to the end of 

the system.  Adjust inlet dampers of each terminal unit to indicated airflow.  When total airflow is correct, 

balance the air outlets downstream from terminal units the same as described for constant-volume air 

systems.

5. Adjust terminal units for minimum airflow.

6. Measure static pressure at the sensor.

7. Measure the return airflow to the fan while operating at maximum return airflow and minimum outdoor 

airflow.  Adjust the fan and balance the return-air ducts and inlets the same as described for constant-

volume air systems.

2.8 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS

A. Prepare test reports with pertinent design data, and number in sequence starting at pump to end of system.  Check 

the sum of branch-circuit flows against the approved pump flow rate.  Correct variations that exceed plus or minus 

5 percent.

B. Prepare schematic diagrams of systems' "as-built" piping layouts.

C. Prepare hydronic systems for testing and balancing according to the following, in addition to the general 

preparation procedures specified above:
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1. Open all manual valves for maximum flow.

2. Check liquid level in expansion tank.

3. Check makeup water-station pressure gage for adequate pressure for highest vent.

4. Check flow-control valves for specified sequence of operation, and set at indicated flow.

5. Set differential-pressure control valves at the specified differential pressure.  Do not set at fully closed 

position when pump is positive-displacement type unless several terminal valves are kept open.

6. Set system controls so automatic valves are wide open to heat exchangers.

7. Check pump-motor load.  If motor is overloaded, throttle main flow-balancing device so motor nameplate 

rating is not exceeded.

8. Check air vents for a forceful liquid flow exiting from vents when manually operated.

2.9 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS

A. Balance systems with automatic two- and three-way control valves by setting systems at maximum flow through 

heat-exchange terminals and proceed as specified above for hydronic systems.

2.10 PROCEDURES FOR STEAM SYSTEMS

A. Measure and record upstream and downstream pressure of each piece of equipment.

B. Measure and record upstream and downstream steam pressure of pressure-reducing valves.

C. Check settings and operation of automatic temperature-control valves, self-contained control valves, and pressure-

reducing valves.  Record final settings.

D. Check settings and operation of each safety valve.  Record settings.

E. Verify the operation of each steam trap.

2.11 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. Efficiency rating.

5. Nameplate and measured voltage, each phase.

6. Nameplate and measured amperage, each phase.

7. Starter thermal-protection-element rating.

B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from minimum to 

maximum.  Test the manual bypass of the controller to prove proper operation.  Record observations including 

name of controller manufacturer, model number, serial number, and nameplate data.
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2.12 PROCEDURES FOR HEAT-TRANSFER COILS

A. Measure, adjust, and record the following data for each water coil:

1. Entering- and leaving-water temperature.

2. Water flow rate.

3. Water pressure drop.

4. Dry-bulb temperature of entering and leaving air.

5. Wet-bulb temperature of entering and leaving air for cooling coils.

6. Airflow.

7. Air pressure drop.

2.13 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.

2. Measure motor voltage and amperage.  Compare the values to motor nameplate information.

3. Check the condition of filters.

4. Check the condition of coils.

5. Check the operation of the drain pan and condensate-drain trap.

6. Check bearings and other lubricated parts for proper lubrication.

7. Report on the operating condition of the equipment and the results of the measurements taken.  Report 

deficiencies.

B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and be 

reused to verify that existing equipment has been cleaned and refurbished.  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.

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 air flow rates and water flow rates by more than 5 percent, make 

equipment adjustments to achieve the calculated rates.  If increase or decrease is 5 percent or less, 

equipment adjustments are not required.

4. Balance each air outlet.
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2.14 TOLERANCES

A. Set HVAC system's air flow rates and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 percent.

2. Air Outlets and Inlets:  Plus or minus 10 percent.

3. Heating-Water Flow Rate:  Plus or minus 10 percent.

4. Cooling-Water Flow Rate:  Plus or minus 10 percent.

2.15 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 systems' balancing devices.  Recommend changes and 

additions to systems' 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 weekly 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.

2.16 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.

B. Final Report Contents:  In addition to certified field-report data, include the following:

1. Pump curves.

2. Fan curves.

3. Manufacturers' test data.

4. Field test reports prepared by system and equipment installers.

5. 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 contractor.

3. Project name.

4. Project location.

5. Architect's name and address.

6. Engineer's name and address.
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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 and pump 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. Face and bypass damper settings at coils.

e. Fan drive settings including settings and percentage of maximum pitch diameter.

f. Inlet vane settings for variable-air-volume systems.

g. Settings for supply-air, static-pressure controller.

h. Other system operating conditions that affect performance.

D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present each system with 

single-line diagram and include the following:

1. Quantities of outdoor, supply, return, and exhaust airflows.

2. Water and steam flow rates.

3. Duct, outlet, and inlet sizes.

4. Pipe and valve sizes and locations.

5. Terminal units.

6. Balancing stations.

7. Position of balancing devices.

E. Air-Handling-Unit Test Reports:  For air-handling units with coils, 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, and bore.

i. Center-to-center dimensions of sheave, and amount of adjustments in inches.

j. Number, make, and size of belts.
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k. Number, type, and size of filters.

2. Motor Data:

a. Motor make, and frame type and size.

b. Horsepower and rpm.

c. Volts, phase, and hertz.

d. Full-load amperage and service factor.

e. Sheave make, size in inches, and bore.

f. Center-to-center dimensions of sheave, and amount of adjustments in inches.

3. Test Data (Indicated and Actual Values):

a. Total air flow rate in cfm.

b. Total system static pressure in inches wg.

c. Fan rpm.

d. Discharge static pressure in inches wg.

e. Filter static-pressure differential in inches wg.

f. Preheat-coil static-pressure differential in inches wg.

g. Cooling-coil static-pressure differential in inches wg.

h. Heating-coil static-pressure differential in inches wg.

i. Outdoor airflow in cfm.

j. Return airflow in cfm.

k. Outdoor-air damper position.

l. Return-air damper position.

F. Apparatus-Coil Test Reports:

1. Coil Data:

a. System identification.

b. Location.

c. Coil type.

d. Number of rows.

e. Fin spacing in fins per inch o.c.

f. Make and model number.

g. Face area in sq. ft..

h. Tube size in NPS.

i. Tube and fin materials.

j. Circuiting arrangement.

2. Test Data (Indicated and Actual Values):

a. Air flow rate in cfm.

b. Average face velocity in fpm.

c. Air pressure drop in inches wg.

d. Outdoor-air, wet- and dry-bulb temperatures in deg F.

e. Return-air, wet- and dry-bulb temperatures in deg F.

f. Entering-air, wet- and dry-bulb temperatures in deg F.

g. Leaving-air, wet- and dry-bulb temperatures in deg F.

h. Water flow rate in gpm.
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i. Water pressure differential in feet of head or psig.

j. Entering-water temperature in deg F.

k. Leaving-water temperature in deg F.

G. Fan Test Reports:  For supply, return, and exhaust fans, include the following:

1. Fan Data:

a. System identification.

b. Location.

c. Make and type.

d. Model number and size.

e. Manufacturer's serial number.

f. Arrangement and class.

g. Sheave make, size in inches, and bore.

h. Center-to-center dimensions of sheave, and amount of adjustments in inches.

2. Motor Data:

a. Motor make, and frame type and size.

b. Horsepower and rpm.

c. Volts, phase, and hertz.

d. Full-load amperage and service factor.

e. Sheave make, size in inches, and bore.

f. Center-to-center dimensions of sheave, and amount of adjustments in inches.

g. Number, make, and size of belts.

3. Test Data (Indicated and Actual Values):

a. Total airflow rate in cfm.

b. Total system static pressure in inches wg.

c. Fan rpm.

d. Discharge static pressure in inches wg.

e. Suction static pressure in inches wg.

H. 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 and air-handling-unit number.

b. Location and zone.

c. Traverse air temperature in deg F.

d. Duct static pressure in inches wg.

e. Duct size in inches.

f. Duct area in sq. ft..

g. Indicated air flow rate in cfm.

h. Indicated velocity in fpm.

i. Actual air flow rate in cfm.

j. Actual average velocity in fpm.

k. Barometric pressure in psig.
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I. 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.

g. Type and model number.

h. Size.

i. Effective area in sq. ft..

2. Test Data (Indicated and Actual Values):

a. Air flow rate in cfm.

b. Air velocity in fpm.

c. Preliminary air flow rate as needed in cfm.

d. Preliminary velocity as needed in fpm.

e. Final air flow rate in cfm.

f. Final velocity in fpm.

g. Space temperature in deg F.

J. System-Coil Reports:  For reheat coils and water coils of terminal units, include the following:

1. Unit Data:

a. System and air-handling-unit identification.

b. Location and zone.

c. Room or riser served.

d. Coil make and size.

e. Flowmeter type.

2. Test Data (Indicated and Actual Values):

a. Air flow rate in cfm.

b. Entering-water temperature in deg F.

c. Leaving-water temperature in deg F.

d. Water pressure drop in feet of head or psig.

e. Entering-air temperature in deg F.

f. Leaving-air temperature in deg F.

K. Pump Test Reports:  Calculate impeller size by plotting the shutoff head on pump curves and include the following:

1. Unit Data:

a. Unit identification.

b. Location.

c. Service.
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d. Make and size.

e. Model number and serial number.

f. Water flow rate in gpm.

g. Water pressure differential in feet of head or psig.

h. Required net positive suction head in feet of head or psig.

i. Pump rpm.

j. Impeller diameter in inches.

k. Motor make and frame size.

l. Motor horsepower and rpm.

m. Voltage at each connection.

n. Amperage for each phase.

o. Full-load amperage and service factor.

p. Seal type.

2. Test Data (Indicated and Actual Values):

a. Static head in feet of head or psig.

b. Pump shutoff pressure in feet of head or psig.

c. Actual impeller size in inches.

d. Full-open flow rate in gpm.

e. Full-open pressure in feet of head or psig.

f. Final discharge pressure in feet of head or psig.

g. Final suction pressure in feet of head or psig.

h. Final total pressure in feet of head or psig.

i. Final water flow rate in gpm.

j. Voltage at each connection.

k. Amperage for each phase.

L. Instrument Calibration Reports:

1. Report Data:

a. Instrument type and make.

b. Serial number.

c. Application.

d. Dates of use.

e. Dates of calibration.

2.17 INSPECTIONS

A. Initial Inspection:

1. After testing and balancing are complete, operate each system and randomly check measurements to verify 

that the system is operating according to the final test and balance readings documented in the final report.

2. Check the following for each system:

a. Measure airflow of at least 10 percent of air outlets.

b. Measure water flow of at least 5 percent of terminals.
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c. Measure room temperature at each thermostat/temperature sensor.  Compare the reading to the set 

point.

d. Verify that balancing devices are marked with final balance position.

e. Note deviations from the Contract Documents in the final report.

B. Final Inspection:

1. After initial inspection is complete and documentation by random checks verifies that testing and balancing 

are complete and accurately documented in the final report, request that a final inspection be made by 

Engineer.

2. The TAB contractor's test and balance engineer shall conduct the inspection in the presence of Engineer.

3. Engineer shall randomly select measurements, documented in the final report, to be rechecked.  Rechecking 

shall be limited to either 10 percent of the total measurements recorded or the extent of measurements that 

can be accomplished in a normal 8-hour business day.

4. 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."

5. If the number of "FAILED" measurements is greater than 10 percent of the total measurements checked 

during the final inspection, the testing and balancing shall be considered incomplete and shall be rejected.

C. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work fails, proceed as 

follows:

1. 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.

2. If the second final inspection also fails, Owner may contract the services of another TAB contractor to 

complete TAB Work according to the Contract Documents and deduct the cost of the services from the 

original TAB contractor's final payment.

D. Prepare test and inspection reports.

2.18 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 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 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. Outdoor, exposed supply and return.

B. Related Sections:

1. Section 230716 "HVAC Equipment Insulation."

2. Section 230719 "HVAC Piping Insulation."

3. Section 233113 "Metal Ducts" for duct liners.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor 

permeance thickness, and jackets (both factory- and field-applied if any).

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 

insulation and hanger.

2. Detail insulation application at elbows, fittings, dampers, specialties and flanges for each 

type of insulation.

3. Detail application of field-applied jackets.

4. Detail application at linkages of control devices.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For qualified Installer.

B. Material Test Reports:  From a qualified testing agency acceptable to authorities having 

jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
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materials, sealers, attachments, cements, and jackets, with requirements indicated.  Include 

dates of tests and test methods employed.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 

program or another craft training program certified by the Department of Labor, Bureau of 

Apprenticeship and Training.

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 

identical products according to ASTM E 84, by a testing agency acceptable to authorities 

having jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, 

and cement material containers, with appropriate markings of applicable testing agency.

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 

index of 50 or less.

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 

index of 150 or less.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 

ASTM standard designation, type and grade, and maximum use temperature.

1.7 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 duct Installer for duct insulation application.  Before 

preparing ductwork Shop Drawings, establish and maintain clearance requirements for 

installation of insulation and field-applied jackets and finishes and for space required for 

maintenance.

1.8 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.

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 

construction.
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PART 2 - PRODUCTS

2.1 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 shall be applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  

Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK 

jacket.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. CertainTeed Corp.; SoftTouch Duct Wrap.

b. Johns Manville; Microlite.

c. Knauf Insulation; Friendly Feel Duct Wrap.

d. Manson Insulation Inc.; Alley Wrap.

e. Owens Corning; SOFTR All-Service Duct Wrap.

D. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  

Comply with ASTM C 612, Type IA or Type IB.  For duct and plenum applications, provide 

insulation with factory-applied FSK jacket.  Factory-applied jacket requirements are specified in 

"Factory-Applied Jackets" Article.

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. CertainTeed Corp.; Commercial Board.

b. Fibrex Insulations Inc.; FBX.

c. Johns Manville; 800 Series Spin-Glas.

d. Knauf Insulation; Insulation Board.

e. Manson Insulation Inc.; AK Board.

f. Owens Corning; Fiberglas 700 Series.

E. Mineral-Fiber, Pipe and Tank Insulation:  Mineral or glass fibers bonded with a thermosetting 

resin.  Semirigid board material with factory-applied ASJ complying with ASTM C 1393, 

Type II or Type IIIA Category 2, or with properties similar to ASTM C 612, Type IB.  Nominal 

density is 2.5 lb/cu. ft. or more.  Thermal conductivity (k-value) at 100 deg F is 0.29 Btu x in./h 

x sq. ft. x deg F or less.  Factory-applied jacket requirements are specified in "Factory-Applied 

Jackets" Article.

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. CertainTeed Corp.; CrimpWrap.

b. Johns Manville; MicroFlex.
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c. Knauf Insulation; Pipe and Tank Insulation.

d. Manson Insulation Inc.; AK Flex.

e. Owens Corning; Fiberglas Pipe and Tank Insulation.

2.2 FIRE-RATED INSULATION SYSTEMS

A. Fire-Rated Blanket:  High-temperature, flexible, blanket insulation with FSK jacket that is 

tested and certified to provide a 2-hour fire rating by an NRTL acceptable to authorities having 

jurisdiction.

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. CertainTeed Corp.; FlameChek.

b. Johns Manville; Firetemp Wrap.

c. Nelson Fire Stop Products; Nelson FSB Flameshield Blanket.

d. Thermal Ceramics; FireMaster Duct Wrap.

e. 3M; Fire Barrier Wrap Products.

f. Unifrax Corporation; FyreWrap.

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:  Comply with MIL-A-24179A, Type II, Class I.

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Aeroflex USA, Inc.; Aeroseal.

b. Armacell LLC; Armaflex 520 Adhesive.

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-75.K-Flex USA; R-373 Contact Adhesive.

C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-127.Eagle Bridges - Marathon Industries; 225.

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-60/85-70.Mon-Eco Industries, Inc.; 22-25.
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2.4 MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 

MIL-PRF-19565C, Type II.

B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below ambient services.

1. Products:  Subject to compliance with requirements, provide the following provide one of 

the following available products that may be incorporated into the Work include, but are 

not limited to, the following:

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-80/30-90.

b. Vimasco Corporation; 749.

2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry 

film thickness.

3. Service Temperature Range:  Minus 20 to plus 180 deg F.

4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight.

5. Color:  White.

C. Vapor-Barrier Mastic:  Solvent based; suitable for outdoor use on below ambient services.

1. Products:  Subject to compliance with requirements, provide the following provide one of 

the following available products that may be incorporated into the Work include, but are 

not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; Encacel.

b. Eagle Bridges - Marathon Industries; 570.

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 60-95/60-96.

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 30-mil dry film thickness.

3. Service Temperature Range:  Minus 50 to plus 220 deg F.

4. Solids Content:  ASTM D 1644, 33 percent by volume and 46 percent by weight.

5. Color:  White.

2.5 LAGGING ADHESIVES

A. Description:  Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with 

insulation materials, jackets, and substrates.

1. Products:  Subject to compliance with requirements, provide the following provide one of 

the following available products that may be incorporated into the Work include, but are 

not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-50 AHV2.Foster Brand, Specialty Construction Brands, Inc., a 

business of H. B. Fuller Company; 30-36.

b. Vimasco Corporation; 713 and 714.
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2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-

resistant lagging cloths over duct insulation.

3. Service Temperature Range:  0 to plus 180 deg F.

4. Color:  White.

2.6 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 C 1136, Type I.

2. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 

complying with ASTM C 1136, Type II.

2.7 TAPES

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 

complying with ASTM C 1136.

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. ABI, Ideal Tape Division; 428 AWF ASJ.

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836.

c. Compac Corporation; 104 and 105.

d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

2. Width:  3 inches.

3. Thickness:  11.5 mils.

4. Adhesion:  90 ounces force/inch in width.

5. Elongation:  2 percent.

6. Tensile Strength:  40 lbf/inch in width.

7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape.

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 

complying with ASTM C 1136.

1. Products:  Subject to compliance with requirements, provide the following provide one of 

the following available products that may be incorporated into the Work include, but are 

not limited to, the following:

a. ABI, Ideal Tape Division; 491 AWF FSK.

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.

c. Compac Corporation; 110 and 111.

d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ.

2. Width:  3 inches.

3. Thickness:  6.5 mils.
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4. Adhesion:  90 ounces force/inch in width.

5. Elongation:  2 percent.

6. Tensile Strength:  40 lbf/inch in width.

7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape.

C. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive.

1. Products:  Subject to compliance with requirements, provide the following provide one of 

the following available products that may be incorporated into the Work include, but are 

not limited to, the following:

a. ABI, Ideal Tape Division; 488 AWF.

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800.

c. Compac Corporation; 120.

d. Venture Tape; 3520 CW.

2. Width:  2 inches.

3. Thickness:  3.7 mils.

4. Adhesion:  100 ounces force/inch in width.

5. Elongation:  5 percent.

6. Tensile Strength:  34 lbf/inch in width.

2.8 SECUREMENTS

A. Bands:

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. ITW Insulation Systems; Gerrard Strapping and Seals.

b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs.

2. Aluminum:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 

thick, 1/2 inch wide with wing seal or closed seal.

B. Insulation Pins and Hangers:

1. Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully annealed for 

capacitor-discharge welding, 0.135-inch-diameter shank, length to suit depth of insulation 

indicated.

a. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

1) AGM Industries, Inc.; CWP-1.

2) GEMCO; CD.

3) Midwest Fasteners, Inc.; CD.

4) Nelson Stud Welding; TPA, TPC, and TPS.
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2. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully 

annealed for capacitor-discharge welding, 0.135-inch-diameter shank, length to suit depth 

of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer.

a. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

1) AGM Industries, Inc.; CHP-1.

2) GEMCO; Cupped Head Weld Pin.

3) Midwest Fasteners, Inc.; Cupped Head.

4) Nelson Stud Welding; CHP.

3. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate welded to 

projecting spindle that is capable of holding insulation, of thickness indicated, securely in 

position indicated when self-locking washer is in place.  Comply with the following 

requirements:

a. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

1) AGM Industries, Inc.; Tactoo Perforated Base Insul-Hangers.

2) GEMCO; Perforated Base.

3) Midwest Fasteners, Inc.; Spindle.

b. Baseplate:  Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches 

square.

c. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch-

diameter shank, length to suit depth of insulation indicated.

d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated 

capability to bond insulation hanger securely to substrates indicated without 

damaging insulation, hangers, and substrates.

4. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch-thick, 

galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in 

place but not less than 1-1/2 inches in diameter.

a. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

1) AGM Industries, Inc.; RC-150.

2) GEMCO; R-150.

3) Midwest Fasteners, Inc.; WA-150.

4) Nelson Stud Welding; Speed Clips.

b. Protect ends with capped self-locking washers incorporating a spring steel insert to 

ensure permanent retention of cap in exposed locations.

C. Staples:  Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.

D. Wire:  0.062-inch soft-annealed, stainless steel.
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following:

a. C & F Wire.

2.9 CORNER ANGLES

A. PVC Corner Angles:  30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784, 

Class 16354-C.  White or color-coded to match adjacent surface.

B. Aluminum Corner Angles:  0.040 inch thick, minimum 1 by 1 inch, aluminum according to 

ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14.

C. Stainless-Steel Corner Angles:  0.024 inch thick, minimum 1 by 1 inch, stainless steel according 

to ASTM A 167 or ASTM A 240/A 240M,.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation tolerances 

and other conditions affecting performance of insulation application.

1. Verify that systems to be insulated have been tested and are free of defects.

2. Verify that surfaces to be insulated are clean and dry.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 

adversely affect insulation application.

3.3 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, soften, or otherwise attack insulation or jacket in either wet or 

dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
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E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Keep insulation materials dry during application and finishing.

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.

2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation 

jacket.  Secure strips with adhesive and outward clinching staples along both edges of 

strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Clean and dry surface to receive 

self-sealing lap.  Staple laps with outward clinching staples along edge at 2 inches 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 more than 75 percent of its nominal 

thickness.

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 beyond damaged areas.  Adhere, staple, and seal patches similar 

to butt joints.
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3.4 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 below top of 

roof flashing.

4. Seal jacket to roof flashing with flashing sealant.

B. 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.

4. Seal jacket to wall flashing with flashing sealant.

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  

Install insulation continuously through walls and partitions.

D. 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.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 

and fire-resistive joint sealers.

E. 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.

2. Seal penetrations through fire-rated assemblies.  Comply with requirements in 

Section 078413 "Penetration Firestopping."

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.
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3.6 INSTALLATION OF MINERAL-FIBER INSULATION

A. Blanket 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 and smaller, place pins along longitudinal 

centerline of duct.  Space 3 inches maximum from insulation end joints, and 16 

inches o.c.

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each 

way, and 3 inches 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 from one edge and one end of insulation segment.  

Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch 

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 at 18-foot 

intervals.  Vapor stops shall 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.

5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.  

At end joints, secure with steel bands spaced a maximum of 18 inches 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-wide strips of same material used to insulate duct.  Secure on alternating sides of 

stiffener, hanger, and flange with pins spaced 6 inches o.c.

B. Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.
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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 and smaller, place pins along longitudinal 

centerline of duct.  Space 3 inches maximum from insulation end joints, and 16 

inches o.c.

b. On duct sides with dimensions larger than 18 inches, space pins 16 inches o.c. each 

way, and 3 inches 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 from one edge and one end of insulation segment.  

Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch 

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 at 18-foot 

intervals.  Vapor stops shall 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.

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-wide strips of same material used to insulate duct.  Secure on alternating sides of 

stiffener, hanger, and flange with pins spaced 6 inches o.c.

3.7 FIRE-RATED INSULATION SYSTEM INSTALLATION

A. Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and 

supports to maintain a continuous fire rating.

B. Insulate duct access panels and doors to achieve same fire rating as duct.
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C. Install firestopping at penetrations through fire-rated assemblies.  Fire-stop systems are 

specified in Section 078413 "Penetration Firestopping."

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 FIELD QUALITY CONTROL

A. Tests and Inspections:

1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and 

insulation in layers in reverse order of their installation.  Extent of inspection shall be 

limited to one location(s) for each duct system defined in the "Duct Insulation Schedule, 

General" Article.

B. All insulation applications will be considered defective Work if sample inspection reveals 

noncompliance with requirements.

3.10 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.

6. Indoor, exposed 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.
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3.11 INDOOR DUCT AND PLENUM INSULATION SCHEDULE

A. Concealed, round and flat-oval, supply-air duct insulation shall be the following:

1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density. (R-6 as installed)

B. Concealed, round and flat-oval, return-air duct insulation shall be the following:

1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density. (R-6 as installed)

C. Concealed, round and flat-oval, outdoor-air duct insulation shall be the following:

1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density. (R-6 as installed)

D. Concealed, round and flat-oval, exhaust-air duct insulation shall be the following:

1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density. (R-6 as installed)

E. Concealed, rectangular, supply-air duct insulation shall be one of the following:

1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density. (R-6 as installed)

2. Mineral-Fiber Board:  1-1/2 inches thick and 3-lb/cu. ft. nominal density. (R-6.5)

F. Concealed, rectangular, return-air duct insulation shall be the following:

1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density. (R-6 as installed)

2. Mineral-Fiber Board:  1-1/2 inches thick and 3-lb/cu. ft. nominal density. (R-6.5)

G. Concealed, rectangular, outdoor-air duct insulation shall be one of the following:

1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density. (R-6 as installed)

2. Mineral-Fiber Board:  1-1/2 inches thick and 3-lb/cu. ft. nominal density. (R-6.5)

H. Concealed, supply-air plenum insulation shall be one of the following:

1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density. (R-6 as installed)

2. Mineral-Fiber Board:  1-1/2 inches thick and 3-lb/cu. ft. nominal density. (R-6.5)

I. Exposed, round and flat-oval, supply-air duct insulation shall be one of the following:

1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density. (R-6 as installed)

J. Exposed, round and flat-oval, return-air duct insulation shall be the following:

1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density. (R-6 as installed)

K. Exposed, round and flat-oval, outdoor-air duct insulation shall be the following:

1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density. (R-6 as installed)

L. Exposed, round and flat-oval, exhaust-air duct insulation shall be one of the following:

1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density. (R-6 as installed)

M. Exposed, rectangular, supply-air duct insulation shall be one of the following:

1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density. (R-6 as installed)

2. Mineral-Fiber Board:  1-1/2 inches thick and 3-lb/cu. ft. nominal density. (R-6.5)

N. Exposed, rectangular, return-air duct insulation shall be one of the following:

1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density. (R-6 as installed)

2. Mineral-Fiber Board:  1-1/2 inches thick and 3-lb/cu. ft. nominal density. (R-6.5)

O. Exposed, rectangular, outdoor-air duct insulation shall be one of the following:
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1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density. (R-6 as installed)

2. Mineral-Fiber Board:  1-1/2 inches thick and 3-lb/cu. ft. nominal density. (R-6.5)

P. Exposed, rectangular, exhaust-air duct insulation shall be one of the following:

1. Mineral-Fiber Blanket:  2 inches thick and 1-lb/cu. ft. nominal density. (R-6 as installed)

2. Mineral-Fiber Board:  1-1/2 inches thick and 3-lb/cu. ft. nominal density. (R-6.5)

3.12 ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE

A. Insulation materials and thicknesses are identified below. If more than one material is listed for 

a duct system, selection from materials listed is Contractor's option.

B. Exposed, rectangular, supply-air duct insulation shall be one of the following:

1. Mineral-Fiber Blanket:  3 inches and 1.5-lb/cu. ft. nominal density.

2. Mineral-Fiber Board:  3 inches thick and 3-lb/cu. ft. nominal density.

C. Exposed, rectangular, return-air duct insulation shall be one of the following:

Retain one or both subparagraphs below.

1. Mineral-Fiber Blanket:  3 inches and 1.5-lb/cu. ft. nominal density.

2. Mineral-Fiber Board:  3 inches thick and 3-lb/cu. ft. nominal density.

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. Ducts and Plenums, Exposed, up to 48 Inches in Diameter or with Flat Surfaces up to 72 Inches:

1. Painted Aluminum, Smooth:  0.020 inch thick.

END OF SECTION 230713
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SECTION 232300 - REFRIGERANT PIPING

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. Refrigerant pipes and fittings.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of valve, refrigerant piping, and piping specialty.

1.4 QUALITY ASSURANCE

A. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems."

B. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components."

1.5 PRODUCT STORAGE AND HANDLING

A. Store piping with end caps in place to ensure that piping interior and exterior are clean when installed.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Line Test Pressure for Refrigerant R-410A:

1. Suction Lines for Air-Conditioning Applications: 300 psig.

2. Suction Lines for Heat-Pump Applications: 535 psig.

3. Hot-Gas and Liquid Lines: 535 psig.
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2.2 COPPER TUBE AND FITTINGS

A. Copper Tube:  ASTM B280, Type ACR.

B. Wrought-Copper Fittings: ASME B16.22.

C. Wrought-Copper Unions: ASME B16.22.

D. Solder Filler Metals: ASTM B32. 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.

2.3 REFRIGERANTS

A. ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane.

PART 3 - EXECUTION

3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A

A. Suction Lines NPS 1-1/2 and Smaller for Conventional Air-Conditioning Applications: Copper, Type ACR, 

annealed-temper tubing and wrought-copper fittings with brazed or soldered joints.

B. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications: Copper, Type ACR, drawn-temper 

tubing and wrought-copper fittings with 95-5 tin-antimony soldered joints.

3.2 PIPING INSTALLATION

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.

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.
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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."

3.3 PIPE JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
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B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.

C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, to prevent scale 

formation.

D. Soldered Joints: Construct joints according to ASTM B828 or CDA's "Copper Tube Handbook."

E. 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.

3.4 HANGERS AND SUPPORTS

A. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers and Supports for 

HVAC Piping and Equipment."

B. Install the following pipe attachments:

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet long.

2. Roller hangers and spring hangers for individual horizontal runs 20 feet or longer.

3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet 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.

C. Install hangers for copper tubing with the following maximum spacing and minimum rod diameters:

1. NPS 1/2: Maximum span, 60 inches; minimum rod, 1/4 inch.

2. NPS 5/8: Maximum span, 60 inches; minimum rod, 1/4 inch.

3. NPS 1: Maximum span, 72 inches; minimum rod, 1/4 inch.

3.5 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Comply with ASME B31.5, Chapter VI.

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.

January 31, 2023

Construction Documents

April 17, 2023April 21, 2023



Tecton Project #URI-74-IN Design Developmnt

Avedisian Hall PDI Improvements

URI # KC.G.AVED.2021.003

December 21, 2022 REFRIGERANT PIPING

232300 - 5

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.

3.6 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. 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.

4. Charge system with a new filter-dryer core in charging line.

3.7 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

January 31, 2023

Construction Documents

April 17, 2023April 21, 2023





Tecton Project #URI-74-IN Design Developmnt

Avedisian Hall PDI Improvements

URI # KC.G.AVED.2021.003

December 21, 2022 METAL DUCTS

233113 - 1

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. Single-wall round and flat-oval ducts and fittings.

3. Sheet metal materials.

4. Sealants and gaskets.

5. Hangers and supports.

6. Seismic-restraint devices.

B. Related Sections:

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing 

requirements for metal ducts.

2. Section 233116 "Nonmetal Ducts" for fibrous-glass ducts, thermoset fiber-reinforced plastic ducts, 

thermoplastic ducts, PVC ducts, and concrete ducts.

3. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-mounting access 

doors and panels, turning vanes, and flexible ducts.

1.3 PERFORMANCE REQUIREMENTS

A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and joint construction, 

reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible" and performance requirements and design criteria indicated in "Duct 

Schedule" Article.

B. Structural Performance:  Duct hangers and supports and seismic restraints shall withstand the effects of 

gravity and seismic loads and stresses within limits and under conditions described in SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible" and ASCE/SEI 7.

C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in 

ASHRAE 62.1.

1.4 ACTION SUBMITTALS

A. Product Data:  For each type of the following products:
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1. Liners and adhesives.

2. Sealants and gaskets.

3. Seismic-restraint devices.

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 main 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.

11. Locations for duct accessories, including dampers, turning vanes, and access doors and panels.

12. Hangers and supports, including methods for duct and building attachment, seismic restraints, and 

vibration isolation.

C. Delegated-Design Submittal:

1. Sheet metal thicknesses.

2. Joint and seam construction and sealing.

3. Reinforcement details and spacing.

4. Materials, fabrication, assembly, and spacing of hangers and supports.

5. Design Calculations:  Calculations, including analysis data signed and sealed by the qualified 

professional engineer responsible for their preparation for selecting hangers and supports and 

seismic restraints.

1.5 INFORMATIONAL SUBMITTALS

A. Coordination Drawings:  Plans, drawn to scale, on which the following items are shown and coordinated 

with each other, using input from installers of the items involved:

1. Duct installation in congested spaces, indicating coordination with general construction, building 

components, and other building services.  Indicate proposed changes to duct layout.

2. Suspended ceiling components.

3. Structural members to which duct will be attached.

4. Size and location of initial access modules for acoustical tile.

5. Penetrations of smoke barriers and fire-rated construction.

6. Items penetrating finished ceiling including the following:

a. Lighting fixtures.

b. Air outlets and inlets.

c. Speakers.

d. Sprinklers.
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e. Access panels.

B. Welding certificates.

C. Field quality-control reports.

1.6 QUALITY ASSURANCE

A. Welding Qualifications:  Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.

2. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.

PART 2 - PRODUCTS

2.1 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.

B. Transverse Joints:  Select joint types and fabricate according to 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."

C. Longitudinal Seams:  Select seam types and fabricate according to 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 

according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Fittings 

and Other Construction," 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."

2.2 SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless 

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

available manufacturers offering products that may be incorporated into the Work include, but are 

not limited to, the following:

a. Lindab Inc.

b. McGill AirFlow LLC.

c. SEMCO Incorporated.

d. Sheet Metal Connectors, Inc.

e. Spiral Manufacturing Co., Inc.

B. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and diameter of the round 

sides connecting the flat portions of the duct (minor dimension).

C. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 3-1, "Round 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."

D. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 3-2, "Round 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."

E. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees," 

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."

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 A 653/A 653M.

1. Galvanized Coating Designation:  G90.

2. Finishes for Surfaces Exposed to View:  Mill phosphatized.

C. Carbon-Steel Sheets:  Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed ducts.

D. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and 

galvanized.
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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.

2.4 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 according 

to 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:  4 inches.

3. Sealant:  Modified styrene acrylic.

4. Water resistant.

5. Mold and mildew resistant.

6. Maximum Static-Pressure Class:  10-inch wg, positive and negative.

7. Service:  Indoor and outdoor.

8. Service Temperature:  Minus 40 to plus 200 deg F.

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, 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.

D. Flanged Joint Sealant:  Comply with ASTM C 920.

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.

F. Round Duct Joint O-Ring Seals:
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1. Seal shall provide maximum 3 cfm/100 sq. ft. at 1-inch wg and shall be rated for10-inch wg static-

pressure class, positive or negative.

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.

3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting 

spigots.

2.5 HANGERS AND SUPPORTS

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.

B. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes 

for Round Duct."

C. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct 

materials.

D. Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates.

2.6 SEISMIC-RESTRAINT DEVICES

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

available manufacturers offering products that may be incorporated into the Work include, but are not 

limited to, the following:

1. Cooper B-Line, Inc.; a division of Cooper Industries.

2. Ductmate Industries, Inc.

3. Hilti Corp.

4. Mason Industries.

B. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be as 

defined in reports by an agency acceptable to authorities having jurisdiction.

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of components shall 

be at least four times the maximum seismic forces to which they will be subjected.

C. Channel Support System:  Shop- or field-fabricated support assembly made of slotted steel channels rated in 

tension, compression, and torsion forces and with accessories for attachment to braced component at one 

end and to building structure at the other end.  Include matching components and corrosion-resistant 

coating.

D. Restraint Cables:  ASTM A 603, galvanized-steel cables with end connections made of cadmium-plated 

steel assemblies with brackets, swivel, and bolts designed for restraining cable service; and with an 

automatic-locking and clamping device or double-cable clips.

E. Hanger Rod Stiffener:  Reinforcing steel angle clamped to hanger rod.
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F. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type.  Select anchor bolts with 

strength required for anchor and as tested according to ASTM E 488.

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 according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless 

otherwise indicated.

C. Install round and flat-oval ducts in maximum practical lengths.

D. Install ducts with fewest possible joints.

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch 

connections.

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to 

building lines.

G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure 

elements of building.

H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.

J. 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.

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply with 

requirements in Section 233300 "Air Duct Accessories" for fire and smoke dampers.

L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials.  Comply with 

SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," Appendix G, "Duct Cleanliness 

for New Construction Guidelines."
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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 the 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 DUCT SEALING

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article 

according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

3.4 HANGER AND SUPPORT INSTALLATION

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers 

and Supports."

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 thick.

4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less 

than 4 inches thick.

C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 

Table 5-1, "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 of each elbow and 

within 48 inches 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.
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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.

3.5 SEISMIC-RESTRAINT-DEVICE INSTALLATION

A. Install ducts with hangers and braces designed to support the duct and to restrain against seismic forces 

required by applicable building codes.  Comply with ASCE/SEI 7.

1. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum of 80 feet 

o.c.

2. Brace a change of direction longer than 12 feet.

B. Select seismic-restraint devices with capacities adequate to carry present and future static and seismic loads.

C. Install cables so they do not bend across edges of adjacent equipment or building structure.

D. Install cable restraints on ducts that are suspended with vibration isolators.

E. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having 

jurisdiction.

F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing and restraints to structure, 

to flanges of beams, to upper truss chords of bar joists, or to concrete members.

G. Drilling for and Setting Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  

Do not damage existing reinforcement or embedded items during drilling.  Notify the Architect if 

reinforcing steel or other embedded items are encountered during drilling.  Locate and avoid 

prestressed tendons, electrical and telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design 

strength.

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty sleeve 

anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be 

fastened.

4. Set anchors to manufacturer's recommended torque, using a torque wrench.

5. Install zinc-coated steel anchors for interior applications and stainless-steel anchors for applications 

exposed to weather.

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.
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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 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Leakage Tests:

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual."  Submit a test report for each 

test.

2. Test the following systems:

a. Supply Ducts with a Pressure Class of 2-Inch wg or Higher:  Test representative duct 

sections totaling no less than 50 percent of total installed duct area for each designated 

pressure class.

b. Return Ducts with a Pressure Class of 2-Inch wg or Higher:  Test representative duct sections 

totaling no less than 50 percent of total installed duct area for each designated pressure class.

c. Exhaust Ducts with a Pressure Class of 2-Inch wg or Higher:  Test representative duct 

sections totaling no less than 50 percent of total installed duct area for each designated 

pressure class.

d. Outdoor Air Ducts with a Pressure Class of 2-Inch wg or Higher:  Test representative duct 

sections totaling no less than 50 percent of total installed duct area for each designated 

pressure class.

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and for 

compliance with test requirements.

4. Test for leaks before applying external insulation.

5. Conduct tests at static pressures equal to maximum design pressure of system or section being 

tested.  If static-pressure classes are not indicated, test system at maximum system design pressure.  

Do not pressurize systems above maximum design operating pressure.

6. Give seven days' advance notice for testing.

C. Duct System Cleanliness Tests:

1. Visually inspect duct system to ensure that no visible contaminants are present.

2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness according to 

"Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC Systems."

a. Acceptable Cleanliness Level:  Net weight of debris collected on the filter media shall not 

exceed 0.75 mg/100 sq. cm.

D. Duct system will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.
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3.9 DUCT CLEANING

A. Clean new and existing duct system(s) before testing, adjusting, and balancing.

B. Use service openings for entry and inspection.

1. Create new openings and install access panels appropriate for duct static-pressure class if required 

for 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.

C. 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.

D. 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.

E. 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 according to NADCA 1992.  Keep drain pan operational.  Rinse coils 

with clean water to remove latent residues and cleaning materials; comb and straighten fins.
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6. Provide drainage and cleanup for wash-down procedures.

7. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if fungus is present.  

Apply antimicrobial agents according to manufacturer's written instructions after removal of surface 

deposits and debris.

3.10 START UP

A. Air Balance:  Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

3.11 DUCT SCHEDULE

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:

B. Supply Ducts:

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:

a. Pressure Class:  Positive 2-inch wg.

b. Minimum SMACNA Seal Class:  A.

c. SMACNA Leakage Class for Rectangular:  6.

d. SMACNA Leakage Class for Round and Flat Oval:  3.

2. Ducts Connected to Variable-Air-Volume Air-Handling Units:

a. Pressure Class:  Positive 4-inch wg.

b. Minimum SMACNA Seal Class:  A.

c. SMACNA Leakage Class for Rectangular:  6.

d. SMACNA Leakage Class for Round and Flat Oval:  3.

C. Return Ducts:

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:

a. Pressure Class:  Positive or negative 2-inch wg.

b. Minimum SMACNA Seal Class:  A.

c. SMACNA Leakage Class for Rectangular:  6.

d. SMACNA Leakage Class for Round and Flat Oval:  3.

2. Ducts Connected to Air-Handling Units:

a. Pressure Class:  Positive or negative 3-inch wg.

b. Minimum SMACNA Seal Class:  A.

c. SMACNA Leakage Class for Rectangular:  6.

d. SMACNA Leakage Class for Round and Flat Oval:  3.

D. Exhaust Ducts:

1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:
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a. Pressure Class:  Negative 3-inch wg.

b. Minimum SMACNA Seal Class:  A. 

c. SMACNA Leakage Class for Rectangular:  6.

d. SMACNA Leakage Class for Round and Flat Oval:  3.

E. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts:

1. Ducts Connected to Air-Handling Units:

a. Pressure Class:  Positive or negative 3-inch wg.

b. Minimum SMACNA Seal Class:  A.

c. SMACNA Leakage Class for Rectangular:  6.

d. SMACNA Leakage Class for Round and Flat Oval:  3.

F. 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."

2. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 

Figure 3-4, "Round Duct Elbows."

a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with SMACNA's 

"HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows."  

Elbows with less than 90-degree change of direction have proportionately fewer segments.

1) Radius-to Diameter Ratio:  1.5.

b. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated.

c. Round Elbows, 14 Inches and Larger in Diameter:  Standing seam or Welded.

G. 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:  Spin in.

2. Round and Flat Oval:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees."  Saddle taps 

are permitted in existing duct.

a. 45-degree lateral.
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END OF SECTION 233113 
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SECTION 233300 - AIR DUCT 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. Manual volume dampers.

2. Control dampers.

3. Fire dampers.

4. Turning vanes.

5. Duct-mounted access doors.

6. Flexible connectors.

B. Related Requirements:

1. Section 233346 "Flexible Ducts" for insulated and non-insulated flexible ducts.

2. Section 284621.13 "Conventional Fire-Alarm Systems" for duct-mounted fire and smoke detectors.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. For duct silencers, include pressure drop and dynamic insertion loss data. Include breakout noise 

calculations for high transmission loss casings.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For air duct accessories to include in operation and maintenance 

manuals.

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."
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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.

2.2 MATERIALS

A. Galvanized Sheet Steel: Comply with ASTM A653/A653M.

1. Galvanized Coating Designation:  G60.

2. Exposed-Surface Finish: Mill phosphatized.

2.3 MANUAL VOLUME DAMPERS

A. Standard, Steel, Manual Volume Dampers:

1. Standard leakage rating, with linkage outside airstream.

2. Suitable for horizontal or vertical applications.

3. Frames:

a. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel.

b. Mitered and welded corners.

c. Flanges for attaching to walls and flangeless frames for installing in ducts.

4. Blades:

a. Multiple or single blade.

b. Parallel- or opposed-blade design.

c. Stiffen damper blades for stability.

d. Galvanized-steel, 0.064 inch thick.

5. Blade Axles:  Galvanized steel.

6. Bearings: 

a. Molded synthetic.

b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of 

damper blades and bearings at both ends of operating shaft.

2.4 CONTROL DAMPERS

A. Control dampers are specified on drawings.

2.5 FIRE DAMPERS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 

may be incorporated into the Work include, but are not limited to the following:

1. Greenheck Fan Corporation.

2. Nailor Industries Inc.
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3. NCA Manufacturing, Inc.

4. Pottorff.

5. Ruskin Company.

B. Type:  Dynamic; rated and labeled according to UL 555 by an NRTL.

C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity.

D. Fire Rating:  1-1/2 hours.

E. Frame:  Curtain type with blades outside airstream; fabricated with roll-formed, 0.034-inch-thick 

galvanized steel; with mitered and interlocking corners.

F. Mounting Sleeve: Factory- or field-installed, galvanized sheet steel.

1. Minimum Thickness:  0.05 thick, as indicated, and of length to suit application.

2. Exception: Omit sleeve where damper-frame width permits direct attachment of perimeter 

mounting angles on each side of wall or floor; thickness of damper frame must comply with sleeve 

requirements.

G. Mounting Orientation: Vertical or horizontal as indicated.

H. Heat-Responsive Device: Replaceable, 165 deg F rated, fusible links.

2.6 TURNING VANES

A. Manufactured Turning Vanes for Metal Ducts: 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. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."

C. Vane Construction:  Single wall.

2.7 DUCT-MOUNTED ACCESS DOORS

A. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 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. Vision panel.

d. Hinges and Latches: 1-by-1-inchbutt or piano hinge and cam latches.
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e. Fabricate doors airtight and suitable for duct pressure class.

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.

3. Number of Hinges and Locks:

a. Access Doors Less Than 12 Inches Square: No hinges and two sash locks.

b. Access Doors up to 18 Inches Square:  Two hinges and two sash locks.

2.8 FLEXIBLE CONNECTORS

A. Materials: Flame-retardant or noncombustible fabrics.

B. Coatings and Adhesives: Comply with UL 181, Class 1.

C. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to two strips of 

2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum sheets. Provide 

metal compatible with connected ducts.

D. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.

1. Minimum Weight: 26 oz./sq. yd..

2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling.

3. Service Temperature: Minus 40 to plus 200 deg F.

E. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, synthetic 

rubber resistant to UV rays and ozone.

1. Minimum Weight: 24 oz./sq. yd..

2. Tensile Strength: 530 lbf/inch in the warp and 440 lbf/inch in the filling.

3. Service Temperature: Minus 50 to plus 250 deg F.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install duct accessories 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 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 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.
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D. Set dampers to fully open position before testing, adjusting, and balancing.

E. Install test holes at fan inlets and outlets and elsewhere as indicated.

F. Install fire dampers according to UL listing.

G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories 

and equipment at the following locations:

1. At outdoor-air intakes and mixed-air plenums.

2. Downstream from manual volume dampers, control dampers, backdraft dampers, and equipment.

3. 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.

4. Upstream and downstream from turning vanes.

5. Control devices requiring inspection.

6. Elsewhere as indicated.

H. Install access doors with swing against duct static pressure.

I. Access Door Sizes:

1. One-Hand or Inspection Access: 8 by 5 inches.

2. Two-Hand Access: 12 by 6 inches.

3. Head and Hand Access: 18 by 10 inches.

J. Label access doors according to Section 230553 "Identification for HVAC Piping and Equipment" to 

indicate the purpose of access door.

K. Install flexible connectors to connect ducts to equipment.

L. Connect flexible ducts to metal ducts with draw bands.

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 purpose of access door can be performed.

3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of movement and 

verify that proper heat-response device is installed.

4. Inspect turning vanes for proper and secure installation.

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 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. Insulated flexible ducts.

1.3 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 E 96/E 96M, "Test Methods for Water Vapor Transmission of Materials."

2.2 INSULATED FLEXIBLE DUCTS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

1. Flexmaster U.S.A., Inc.

2. Flex-Tek Group.

3. McGill AirFlow LLC.
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B. Insulated, Acoustical Flexible Duct: UL 181, Class 1, two-ply nylon film supported by helically 

wound, spring-steel wire; fibrous-glass insulation; polyethylene or aluminized vapor-barrier 

film.

1. Pressure Rating: 6-inch wg positive and 1.0-inch wg negative.

2. Maximum Air Velocity: 4000 fpm.

3. Temperature Range: Minus 10 to plus 160 deg F.

4. Insulation R-Value:  Comply with ASHRAE/IES 90.1.

2.3 FLEXIBLE DUCT CONNECTORS

A. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear 

action or Nylon strap in sizes 3 through 18 inches, to suit duct size.

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 with maximum 60-inch lengths of flexible duct. Do not 

use flexible ducts to change directions.

D. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch lengths of 

flexible duct clamped or strapped in place.

E. Connect flexible ducts to metal ducts with draw bands.

F. Install duct test holes where required for testing and balancing purposes.

G. 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.

H. Supporting Flexible Ducts:

1. Suspend flexible ducts with bands 1-1/2 inches wide or wider and spaced a maximum of 

48 inches apart. Maximum centerline sag between supports shall not exceed 1/2 inch per 

12 inches.
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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 

o.c.

END OF SECTION 233346
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SECTION 233713.23 - REGISTERS AND GRILLES

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. Adjustable blade face registers and grilles.

2. Fixed face registers and grilles.

3. Linear bar grilles.

B. Related Requirements:

1. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-control 

dampers not integral to registers and grilles.

2. Section 233713.13 "Air Diffusers" for various types of air diffusers.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and 

performance data including throw and drop, static-pressure drop, and noise ratings.

2. Register and Grille Schedule: Indicate drawing designation, room location, quantity, 

model number, size, and accessories furnished.

PART 2 - PRODUCTS

2.1 REGISTERS

A. Registers are specified in schedules on drawings.

2.2 GRILLES

A. Grilles are specified in schedules on drawings.
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2.3 SOURCE QUALITY CONTROL

A. Verification of Performance: Rate registers and grilles according to ASHRAE 70, "Method of 

Testing for Rating the Performance of Air Outlets and Inlets."

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas where registers and grilles are installed for compliance with requirements for 

installation tolerances and other conditions affecting performance of equipment.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install registers and grilles level and plumb.

B. Outlets and Inlets Locations: Drawings indicate general arrangement of ducts, fittings, and 

accessories. Air outlet and inlet locations have been indicated to achieve design requirements 

for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final locations 

where indicated, as much as practical. For units installed in lay-in ceiling panels, locate units in 

the center of panel. Where architectural features or other items conflict with installation, notify 

Architect for a determination of final location.

C. Install registers and grilles with airtight connections to ducts and to allow service and 

maintenance of dampers, air extractors, and fire dampers.

3.3 ADJUSTING

A. After installation, adjust registers and grilles to air patterns indicated, or as directed, before 

starting air balancing.

END OF SECTION 233713.23
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SECTION 234133 - HIGH-EFFICIENCY PARTICULATE AIR FILTRATION

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. HEPA rigid-cell box filters.

2. Side-access HEPA/ULPA filter containment housings.

1.3 DEFINITIONS

A. HEPA: High-efficiency particulate air.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product. Include dimensions; operating characteristics; required 

clearances and access; rated flow capacity, including initial and final pressure drop at rated airflow; 

efficiency and test method; fire classification; furnished specialties; and accessories for each model 

indicated.

B. Shop Drawings: For air filters.

1. Include plans, elevations, sections, details, and attachments to other work.

2. Show filter rack assembly, dimensions, materials, and methods of assembly of components.

3. Include setting drawings, templates, and requirements for installing anchor bolts and 

anchorages.

1.5 INFORMATIONAL SUBMITTALS

A. Product Test Reports: For each filter, for tests performed by manufacturer and witnessed by a 

qualified testing agency.

B. Field quality-control reports.
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1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For each type of filter and rack to include in emergency, 

operation, and maintenance manuals.

1.7 QUALITY ASSURANCE

A. Testing Agency Qualifications: An NRTL.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store products in a clean, dry place.

B. Comply with manufacturer's written rigging and installation instructions for unloading and moving 

to final installed location.

C. Handle products carefully to prevent damage, breaking, denting, and scoring. Do not install 

damaged products.

D. Protect products from weather, dirt, dust, water, construction debris, and physical damage.

1. Retain factory-applied coverings on equipment to protect finishes during construction and 

remove just prior to operating unit.

2. Cover unit openings before installation to prevent dirt and dust from entering inside of units. 

If required to remover coverings during unit installation, reapply coverings over openings 

after unit installation and remove just prior to operating unit.

3. Replace installed products damaged during construction.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. ASHRAE 62.1 Compliance:

1. Comply with applicable requirements in ASHRAE 62.1, Section 4 - "Outdoor Air Quality"; 

Section 5 - "Systems and Equipment"; and Section 7 - "Construction and Startup."

B. Comply with NFPA 90A and NFPA 90B.

2.2 HEPA RIGID-CELL BOX FILTERS

A. Description: Factory-fabricated, disposable, packaged air filters with media perpendicular to airflow 

and with holding frames.

B. Source Limitations: Obtain from single source from single manufacturer.
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C. Standards:

1. Comply with IEST-RP-CC001.6.

2. Comply with UL 586.

3. Comply with IEST-RP-CC034.4.

D. Media: Fibrous material, constructed so individual pleats are maintained under rated-airflow 

conditions.

1. Internal Separators:  Corrugated aluminum.

2. Media to Filter Frame Seal Material:  Polyurethane.

E. Filter-Media Frames:

1. Material:  Galvanized steel.

2. Filter Frame to Mounting Frame Seal Material:  Urethane or Neoprene.

3. Filter Frame to Mounting Frame Seal Location:  Downstream.

4. Style:  Box.

2.3 SIDE-ACCESS HEPA/ULPA FILTER CONTAINMENT HOUSINGS

A. Description: Factory-assembled, side-access housings, with bag in/bag out feature to protect 

maintenance personnel from coming into direct contact with the interior of the housing and the 

contaminated filter media during required filter change out, with flanges to connect to duct or casing 

system.

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

1. AAF International.

2. Camfil Farr Inc.

3. Flanders Corporation.

C. Source Limitations: Obtain from single source from single manufacturer.

D. Standards: Test according to ASME AG-1.

E. Casing:

1. Material: Constructed of minimum 16-gauge-thick, stainless steel to hold filters. Side 

servicing through gasketed access doors on one side. Equip housings to be capable of 

connection to other housings. Equip housings with metal slide channel tracks and locking 

mechanisms to hold filters, and the following:

a. Pressure gauge tap and fitting.

b. DOP test ports.

2. Casing Pressure: Casing constructed for up to positive/negative 15.0-inch wg.

F. Prefilters: Integral tracks to accommodate 2-inch- thick, disposable filters.
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G. Access Doors: Continuous gaskets on perimeter and positive-locking devices. Provide ribbed 

bagging rim behind access door and PVC bags for bag-in, bag-out arrangement. Arrange so filter 

cartridges can be loaded from an access door for each tier and section of the following:

1. Combination prefilter and HEPA filter.

H. Gasketed Sealing: Factory-installed, positive-sealing device for each filter to ensure seal between 

gasketed filter elements to prevent bypass of unfiltered air. Filter locking mechanism to seat each 

filter firmly against side-access housing channel surface.

2.4 HEPA, ULPA, AND 95 PERCENT DOP FILTER GAUGES

A. Diaphragm type with dial and pointer in metal case, vent valves, black figures on white background, 

and front recalibration adjustment.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Ashcroft Inc.

b. Dwyer Instruments, Inc.

c. Orange Research.

B. Source Limitations: Obtain from single source from single manufacturer.

1. Diameter:  4-1/2 inches.

2. Material:  Stainless-steel case and stainless-steel body with wetted material matching body 

material.

3. Accuracy:  Plus/minus 2 percent of full scale.

4. Scale Range for Filter Media Having a Recommended Final Resistance of 2.0- to 3.0-Inch 

wg or Less: 0- to 3.0-inch wg.

C. Accessories: Static-pressure tips, tubing, gauge connections, and mounting bracket.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine ducts, air-handling units, and conditions 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 OF FILTERS

A. Position each filter unit with clearance for normal service and maintenance. Anchor filter holding 

frames to substrate.
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B. Install filters in position to prevent passage of unfiltered air.

C. Do not operate fan system until filters (temporary or permanent) are in place. Replace temporary 

filters that were used during construction and testing with new, clean filters.

D. Coordinate filter installations with duct and air-handling unit installations.

3.3 INSTALLATION OF HEPA, ULPA, AND 95 PERCENT DOP FILTER GAUGES

A. Install filter gauge for each filter bank.

B. Install filter-gauge, static-pressure tips upstream and downstream from filters. Install filter gauges 

on filter banks with separate static-pressure taps upstream and downstream from filters. Mount filter 

gauges on outside of filter housing or filter plenum in an accessible position. Adjust and level 

inclined gauges.

3.4 CONTROL CONNECTIONS

A. Install control and electrical power wiring to field-mounted control devices.

B. Connect control wiring between pressure sensors and DDC system.

C. Connect control wiring between controlled devices.

D. Connect control wiring according to Section 260523 "Control-Voltage Electrical Power Cables."

3.5 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect 

components, assemblies, and equipment installations, including connections.

B. Perform tests and inspections with the assistance of a factory-authorized service representative.

C. Tests and Inspections:

1. HEPA and ULPA Filters: Pressurize housing to a minimum of 6.0-inch wg, and test housing 

joints, door seals, and sealing edges of filter for air leaks according to pressure-decay method 

in ASME AG-1.

D. Air filter will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

3.6 CLEANING

A. After completing system installation and testing, adjusting, and balancing air-handling and air-

distribution systems, clean filter housings and install new filter media.
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3.7 PROTECTION

A. Protect installed products and accessories from damage during construction.

END OF SECTION 234133
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SECTION 236313 - AIR-COOLED REFRIGERANT CONDENSERS

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. Packaged air-cooled refrigerant condensers.

1.3 ACTION SUBMITTALS

A. Product Data: For each air-cooled refrigerant condenser.

1. Include rated capacities, operating characteristics, furnished specialties, and accessories.

2. Include equipment dimensions, weights and structural loads, required clearances, method of field 

assembly, components, and location and size of each field connection.

B. Shop Drawings: For air-cooled refrigerant condensers.

1. Include plans, elevations, sections, and mounting 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. Include diagrams for power, signal, and control wiring.

1.4 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Plans, or BIM model, drawn to scale, showing the items described in this Section, 

and coordinated with all building trades.

B. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For air-cooled refrigerant condensers to include in emergency, 

operation, and maintenance manuals.
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1.6 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, 

reinforcement, and formwork requirements are specified in Section 033000 "Cast-in-Place Concrete."

B. Coordinate location of refrigerant piping and electrical rough-ins.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 

may be incorporated into the Work include, but are not limited to the following:

1. Carrier Global Corporation.

2. Trane.

3. YORK; brand of Johnson Controls International plc, Building Solutions North America.

B. Source Limitations: Obtain air-cooled refrigerant condensers from single source from single manufacturer.

2.2 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 application.

B. Fabricate and label refrigeration system according to ASHRAE 15 and ASHRAE 34.

C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - "Heating, 

Ventilating, and Air-Conditioning."

2.3 PACKAGED AIR-COOLED REFRIGERANT CONDENSERS

A. Description: Factory assembled and tested; consisting of casing, condenser coils, condenser fans and 

motors, and unit controls.

B. Refrigerant:  R-410A.

C. Condenser Coil: Factory tested at 425 psig.

1. Tube:  seamless copper.

2. Coil Fin:  Aluminum.

3. Motors: Comply with NEMA designation, temperature rating, service factor, enclosure type, and 

efficiency requirements for motors specified in Section 230513 "Common Motor Requirements for 

HVAC Equipment."

a. 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.

January 31, 2023

Construction Documents

April 17, 2023April 21, 2023

http://www.specagent.com/Lookup?ulid=3562
http://www.specagent.com/Lookup?uid=123457152323
http://www.specagent.com/Lookup?uid=123457152324
http://www.specagent.com/Lookup?uid=123457152322


Tecton Project #URI-74-IN Design Developmnt

Avedisian Hall PDI Improvements

URI # KC.G.AVED.2021.003

December 21, 2022 AIR-COOLED REFRIGERANT CONDENSERS

236313 - 3

b. Mount unit-mounted disconnect switches on exterior of unit.

D. Condenser Fans and Drives:

1. Directly driven propeller fans with aluminum or galvanized-steel fan blades, for vertical air 

discharge; manufactured with permanently lubricated ball-bearing motors with integral current- and 

thermal-overload protection.

2. Fan Motors:

a. Weather-proof motors with rain shield and shaft slinger.

E. Operating and Safety Controls: Include condenser fan motor thermal and overload cutouts; 24-V control 

transformer, if required; magnetic contactors for condenser fan motors and a nonfused factory-mounted 

and -wired disconnect switch for single external electrical power connection.

1. Fan Cycling Control:  Head pressure switches.

F. Casings:  Galvanized-steel or zinc-coated-steel treated and finished with manufacturer's standard paint 

coating, designed for outdoor installation with weather protection for components and controls, and with 

the following:

1. Removable panels for access to controls, condenser fans, motors, and drives.

2. Plated steel fan guards.

3. Lifting holes.

2.4 MATERIALS

A. Steel:

1. ASTM A36/A36M for carbon structural steel.

2. ASTM A568/A568M for steel sheet.

B. Galvanized Steel: ASTM A653/A653M.

C. Aluminum: ASTM B209.

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 air-cooled refrigerant condensers.

B. Examine roughing-in for refrigerant piping systems to verify actual locations of piping connections before 

equipment installation.
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C. Examine walls, floors, and roofs for suitable conditions where air-cooled condensers 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; maintain manufacturer's 

recommended clearances.

B. Equipment Mounting:

1. Install air-cooled condenser refrigerant condensers on cast-in-place concrete equipment bases. 

Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-

in-Place Concrete."

C. Maintain manufacturer's recommended clearances for service and maintenance.

D. Loose Components: Install electrical components, devices, and accessories that are not factory mounted.

3.3 PIPING CONNECTIONS

A. Piping installation requirements are specified in Section 232300 "Refrigerant Piping." Drawings indicate 

general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to machine to allow service and maintenance.

C. Refrigerant Piping: Where indicated on Drawings, connect piping to unit with pressure-relief, service 

valve, filter-dryer, and moisture indicator on each refrigerant-circuit liquid line.

D. Apply labels to refrigerant lines in accordance with Section 230553, "Identification for HVAC Piping and 

Equipment."

3.4 ELECTRICAL CONNECTIONS

A. Install field power to each condenser unit electrical power connection.

B. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors and 

Cables."

C. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical Systems."

D. Install electrical devices furnished by manufacturer, but not factory mounted, in accordance with NFPA 70 

and NECA 1.

E. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit 

number feeding connection.
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1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in Section 260553 

"Identification for Electrical Systems."

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."

C. Install nameplate for each control connection, indicating field control panel designation and I/O control 

designation feeding connection.

3.6 STARTUP SERVICE

A. Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks according to 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.

2. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding.

3. Start unit according to manufacturer's written instructions and complete manufacturer's startup 

checklist.

4. Measure and record airflow and air-temperature rise over coils.

5. Verify proper operation of capacity control device.

6. Verify that vibration isolation and flexible connections properly dampen vibration transmission to 

structure.

3.7 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect 

components, assemblies, and equipment installations, including connections.

B. Perform tests and inspections with the assistance of a factory-authorized service representative.

C. Tests and Inspections:

1. Perform electrical test and visual and mechanical inspection.

2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks 

exist.

3. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor 

rotation and unit operation. Complete manufacturer's starting checklist.
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4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

5. Verify proper airflow over coils.

D. Verify that vibration isolation and flexible connections properly dampen vibration transmission to 

structure.

E. Air-cooled refrigerant condensers will be considered defective if they do not pass tests and inspections.

F. Prepare test and inspection reports.

3.8 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 

operate, and maintain air-cooled refrigerant condensers.

END OF SECTION 236313

January 31, 2023

Construction Documents

April 17, 2023April 21, 2023



Tecton Project #URI-74-IN Design Developmnt

Avedisian Hall PDI Improvements

URI # KC.G.AVED.2021.003

December 21, 2022 SPLIT-SYSTEM AIR-CONDITIONERS

238126 - 1

SECTION 238126 - SPLIT-SYSTEM AIR-CONDITIONERS

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 split-system air-conditioning and heat-pump units consisting of separate evaporator-fan 

and compressor-condenser components.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include rated capacities, operating characteristics, and 

furnished specialties and accessories. Include performance data in terms of capacities, outlet velocities, 

static pressures, sound power characteristics, motor requirements, and electrical characteristics.

1.4 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For split-system air-conditioning units to include in emergency, 

operation, and maintenance manuals.

1.6 QUALITY ASSURANCE

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. ASHRAE Compliance:

1. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Standard for 

Refrigeration Systems."

2. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 4 - "Outdoor Air 

Quality," Section 5 - "Systems and Equipment," Section 6 - " Procedures," and Section 7 - 

"Construction and System Start-up."

C. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1.
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1.7 COORDINATION

A. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual 

equipment provided.

PART 2 - PRODUCTS

2.1 Split system air conditioners & heat pumps are specified in schedules on drawings.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install units level and plumb.

B. Install evaporator-fan components using manufacturer's standard mounting devices securely fastened to 

building structure.

C. Install roof-mounted, compressor-condenser components on equipment supports specified in 

Section 077200 "Roof Accessories." Anchor units to supports with removable, cadmium-plated fasteners.

D. Equipment Mounting:

1. Comply with requirements for vibration isolation and seismic control devices specified in 

Section 230548 "Vibration and Seismic Controls for HVAC."

E. Install and connect precharged refrigerant tubing to component's quick-connect fittings. Install tubing to 

allow access to unit.

3.2 CONNECTIONS

A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of 

piping, fittings, and specialties.

3.3 FIELD QUALITY CONTROL

A. Perform tests and inspections.

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 motor 

rotation and unit operation.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
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C. Remove and replace malfunctioning units and retest as specified above.

D. Prepare test and inspection reports.

3.4 STARTUP SERVICE

A. Perform startup service.

1. Complete installation and startup checks according to manufacturer's written instructions.

2. .

3.5 DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain units.

END OF SECTION 238126
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SECTION 238216.13 - REFRIGERANT AIR COILS

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. Refrigerant air coils.

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 for each air coil.

2. Include rated capacities, operating characteristics, and pressure drops for each air coil.

1.4 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Floor plans, sections, and other details, or BIM model, drawn to scale, 

showing the items described in this Section and coordinated with all building trades.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For air coils to include in operation and maintenance manuals.

1.6 FIELD CONDITIONS

A. Altitude above Mean Sea Level:  250.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. ASHRAE 62.1 Compliance: Comply with applicable requirements in ASHRAE 62.1, Section 5, 

"Systems and Equipment," and Section 7, "Construction and Startup."

B. Performance Ratings: Tested and rated in accordance with AHRI 410 and ASHRAE 33.

C. Minimum Working-Pressure/Temperature Ratings:  200 psig/300 deg F.

D. Select cooling coils for no moisture carryover at design conditions. Provide moisture eliminators on 

discharge face of cooling coil if necessary to eliminate moisture carryover.

2.2 REFRIGERANT AIR COILS

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

1. Aerofin.

2. Trane.

3. USA Coil & Air.

B. Source Limitations: Obtain refrigerant coils from single source from single manufacturer.

C. Description: Plate fin coils constructed of staggered tubes mechanically expanded into continuous 

collars that are die-formed into plate fins. Coils are to be counterflow circuited and equipped with 

pressure-type distributors, and distributor tubes are to be of equal length, to ensure equal distribution of 

refrigerant to each circuit.

D. Circuiting:  Interlaced.

E. Tubes:

1. Material:  Copper.

2. Nominal Diameter: Selected for performance indicated.

3. Nominal Wall Thickness: As required by performance, minimum of 0.016 inch (0.406 mm) 

thick.

4. Return Bends: 180-degree bends; material, wall thickness, and nominal diameter to match tubes.

5. Brazing: High-temperature brazing alloy with not less than 5 percent silver.

F. Fins:

1. Type: Plate.

2. Materials:

a. Aluminum:  0.0060 inch thick.

3. Spacing: Maximum 8 fins per inch.
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4. Collars: Full collars for accurate fin spacing and maximum tube contact while leaving no 

surface of tube exposed.

5. Fin and Tube Joint: Silver brazed.

G. Headers:

1. Material:  Seamless copper.

2. Tube-to-Header Connections: Tube-to-header holes to intrude inward, so landed surface area is 

3 times the core tube thickness, to provide enhanced header-to-tube joint integrity. Evenly 

extend tubes within the ID of the header no more than 0.12 inch (3 mm).

3. Header Top and Bottom Caps: End caps to be die-formed and installed on the ID of header, such 

that the landed surface area is 3 times the header wall thickness.

4. Protect openings to prevent entry of dirt into coil.

H. Casings and Tube Sheets:

1. Depth: Extend coil casing and tube sheets a minimum of 1/2 inch beyond face of fins on both 

entering and leaving sides.

2. Materials:

a. Galvanized steel, G90 coating.

b. Aluminum.

3. Top and Bottom Casings:

a. Flange face minimum of 1-1/2 inches; double-flange edge for rigidity and ease of 

removal with secondary flange face minimum of 1/2 inch.

b. Thickness: Minimum of 16 gauge thick.

4. End Tube Sheets:

a. Tube sheet holes rolled to prevent chaffing of tubes during thermal expansion and 

contraction.

b. Flange face minimum of 1-1/2 inches.

c. Thickness: Minimum of 16 gauge thick.

5. Intermediate Tube Sheets:

a. Tube sheet holes rolled to prevent chaffing of tubes during thermal expansion and 

contraction.

b. Space intermediate tube sheets a maximum of 48 inches o.c. and locate to provide equal 

spacing between tube sheet across coil tube length.

c. Flange face minimum of 1/2 inch.

d. Thickness: Minimum of 16 gauge thick.

I. Holes: Include number, size, and location of holes in casing and end tube sheets required for coil 

installation.

J. Hardware: Use hex-head bolts, nuts, and washers constructed of Type 304 or Type 316 stainless steel.
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K. Nameplate: Aluminum or stainless steel nameplate with brass or stainless steel chain for each coil, with 

the following data engraved or embossed:

1. Manufacturer name, address, telephone number, and website address.

2. Manufacturer model number.

3. Serial number.

4. Manufacturing date.

L. Coating:  None.

2.3 MATERIALS

A. Aluminum: ASTM B209.

B. Copper Sheet: ASTM B152.

C. Copper Tube: ASTM B75/75M annealed temper or ASTM B280 drawn temper.

D. Galvanized Steel: ASTM A653/A653M.

E. Stainless Steel: ASTM A240/A240M.

F. Steel: ASTM A53/A53M.

2.4 SOURCE QUALITY CONTROL

A. Refrigerant Coils: Factory tested using dry nitrogen while coil is completely submerged underwater to 

design pressure indicated, but not less than 400-psig Insert pressure internal pressure.

B. Coils to display a tag with inspector's identification as proof of testing.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine ducts, plenums, and casings to receive air coils for compliance with requirements for 

installation tolerances and other conditions affecting coil performance.

B. Examine roughing-in for piping systems to verify actual locations of piping connections before coil 

installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install coils level and plumb.
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B. Install coils in metal ducts and casings constructed in accordance with SMACNA's "HVAC Duct 

Construction Standards, Metal and Flexible."

C. Install galvanized-steel drain pan under each cooling coil.

1. Construct drain pans with connection for drain; insulated and complying with ASHRAE 62.1.

2. Construct drain pans to extend beyond coil length and width and to connect to condensate trap 

and drainage.

3. Extend drain pan upstream and downstream from coil face.

4. Extend drain pan under coil headers and exposed supply piping.

D. Install moisture eliminators for cooling coils. Extend drain pan under moisture eliminator.

E. Straighten bent fins on air coils.

F. Clean coils using materials and methods recommended in writing by manufacturers, and clean inside of 

casings and enclosures to remove dust and debris.

3.3 PIPING CONNECTIONS

A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement 

of piping, fittings, and specialties.

B. Install piping adjacent to coils to allow service and maintenance.

C. Connect refrigerant piping according to Section 232300 "Refrigerant Piping."

END OF SECTION 238216.13
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SECTION 238413.36 - HEAT EXCHANGER HUMIDIFIERS

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. Heat-exchanger humidifiers.

2. Condensate drain coolers.

1.3 DEFINITIONS

A. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, 

signaling power-limited circuits.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product. Include rated capacities, operating characteristics, furnished specialties, 

and accessories.

B. Shop Drawings: Detail fabrication and installation of humidifiers. Include piping details, plans, elevations, 

sections, details of components, manifolds, and attachments to other work.

1. Include diagrams for power, signal, and control wiring.

1.5 INFORMATIONAL SUBMITTALS

A. Product Test Reports: For each humidifier, for tests performed by a qualified testing agency.

B. Field quality-control reports.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For humidifiers to include in operation and maintenance manuals.
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1.7 QUALITY ASSURANCE

A. Testing Agency Qualifications: An NRTL.

1.8 COORDINATION

A. Coordinate location and installation of humidifiers with distributer tubes/manifolds in ducts and plenums or 

occupied space. Revise locations and elevations to suit field conditions and to ensure proper humidifier operation.

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. Comply with AHRI 640.

C. Listed and labeled by an NRTL for intended location and use.

2.2 HEAT-EXCHANGER HUMIDIFIERS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be 

incorporated into the Work include, but are not limited to the following:

1. Armstrong International, Inc.

2. DriSteem.

3. Nortec Industries Inc.

B. Water Type: Suitable for use with tap water.

1. Evaporation Chamber:

a. Designed for atmospheric steam output.

b. Chamber and lid constructed of stainless steel, Type 304.

c. Removable lid for access to clean.

d. Provide overflow and drain fittings.

2. Heat Exchanger:

a. Material:  Stainless steel, Type 304.

b. Pressure: Designed for maximum incoming steam pressure of 15 psig.

3. Hinged or removable cover, keyed to restrict unauthorized access.

C. Building Automation System Interface:
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1. Full Communication Interface:  BACnet.

D. Controls:

1. Solenoid Fill Valve to Maintain Water Level:  Bronze, including fill tee with built-in air gap to prevent 

back siphoning.

2. Inlet Strainer, Y-Pattern:  bronze body with 20-mesh stainless-steel screen.

3. Field-adjustable timer to control drain cycle for flush duration and interval.

4. Controls shall drain tanks if no demand for humidification for more than 72 hours.

5. Set-point adjustment.

6. Tri-conductivity sensor probes for water-level control and to shutdown heat exchanger upon low water 

condition.

7. Aquastat maintains minimum water temperature in tank during short periods of no demand.

E. Atmospheric Steam Panel Distribution Manifold:

1. Prefabricated steam dispersion grid assembly.

2. Designed for short absorption distance.

3. Suitable for atmospheric steam applications.

4. Extending the full width and height of duct or plenum.

5. Horizontal or vertical header with multiple vertical or horizontal tubes designed for dry steam injection 

within short absorption distance.

6. Nozzles/metered orifices, spaced evenly along distribution tubes, provide dry and uniform steam 

distribution.

7. Distribution panel extending the full width and height of duct or plenum.

8. Headers and Distribution Tubes:

a. Material:  Stainless steel, Type 304.

b. Insulation:  Uninsulated.

9. Steam Separator: Separators/baffles, integral to the header, to provide condensate-free steam to the 

distribution tubes.

F. Humidifier Control Valve:

1. Actuator:  Electric modulating with spring return.

2. Body:  Stainless steel, Type 304.

G. Steam Trap:

1. Material:  Stainless steel, Type 304.

2. Type:  Inverted-bucket type or float and thermostatic type.

3. Sized for a minimum of 3 times the maximum rated condensate flow of humidifier at 1/2-psig differential 

pressure.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine ducts, air-handling units, and conditions for compliance with requirements for installation tolerances and 

other conditions affecting performance.

B. Examine roughing-in for piping systems to verify actual locations of piping connections before humidifier 

installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install humidifiers with required clearance for service and maintenance. Maintain path, downstream from 

humidifiers, clear of obstructions as required by ASHRAE 62.1.

B. Seal all penetrations of duct or plenum with flange.

C. Install humidifier assemblies in metal ducts and casings constructed according to SMACNA's "HVAC Duct 

Construction Standards, Metal and Flexible."

D. Install galvanized-steel drain pan under each manifold mounted in duct.

1. Connect to condensate trap and drainage piping.

2. Extend drain pan upstream and downstream from humidifier tube(s)/manifold a minimum distance 

recommended by manufacturer but not less than required by ASHRAE 62.1.

E. Install drip leg upstream from steam trap a minimum of 12 inches tall for proper operation of trap.

F. Equipment Mounting:

1. Install floor-mounted humidifiers on cast-in-place concrete equipment base(s). Comply with requirements 

for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."

G. Install all manufacturer-provided accessories in accordance with manufacturer's written installation instructions.

3.3 PIPING CONNECTIONS

A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping, 

fittings, and specialties.

1. Install piping adjacent to humidifiers to allow service and maintenance.

2. Install shutoff valve, strainer, backflow preventer, and union in humidifier makeup line.

B. Install piping specialties furnished by manufacturer but not factory mounted.
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3.4 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.

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, as specified in Section 260553 

"Identification for Electrical Systems."

3.5 CONTROL CONNECTIONS

A. Install control and electrical power wiring to field-mounted control devices.

B. Connect control wiring between humidity sensors, high-limit humidity sensors, condensate temperature sensors, 

and DDC control system.

C. Connect control wiring between humidistats, thermostats, and controlled devices.

D. Connect control wiring according to Section 260523 "Control-Voltage Electrical Power Cables."

3.6 FIELD QUALITY CONTROL

A. Perform the following tests and inspections with the assistance of a factory-authorized service representative:

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 motor rotation 

and unit operation.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

B. Humidifier will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

3.7 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and 

maintain humidifiers.
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END OF SECTION 238413.36
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

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. This Section includes the following:

1. Building wires and cables rated 600 V and less.

2. Connectors, splices, and terminations rated 600 V and less.

1.3 DEFINITIONS

A. EPDM:  Ethylene-propylene-diene terpolymer rubber.

1.4 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For testing agency.

B. Field quality-control test reports.

1.6 QUALITY ASSURANCE

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct 

the testing indicated, that is a member company of the InterNational Electrical Testing Association or is 

a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is 

acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical 

Testing Association or the National Institute for Certification in Engineering Technologies to 

supervise on-site testing specified in Part 3.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended 

use.
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C. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products 

that may be incorporated into the Work include, but are not limited to, the following:

1. American Insulated Wire Corp.; a Leviton Company.

2. General Cable Corporation.

3. Senator Wire & Cable Company.

4. Southwire Company.

B.  Copper Conductors:  Comply with NEMA WC 70.

C. Conductor Insulation:  Comply with NEMA WC 70 for Types  THHN-THWN and XHHW-2.

D. Multiconductor Cable:  Comply with NEMA WC 70 for metal-clad cable, Type MC and health care 

facilities cable, Type HCF with ground wire.

2.2 CONNECTORS AND SPLICES

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products 

that may be incorporated into the Work include, but are not limited to, the following:

1. AFC Cable Systems, Inc.

2. Hubbell Power Systems, Inc.

3. O-Z/Gedney; EGS Electrical Group LLC.

4. 3M; Electrical Products Division.

5. Tyco Electronics Corp.

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class 

for application and service indicated.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A. Feeders: Copper, as indicated on the Drawings. Solid or stranded for No. 10 AWG and smaller; stranded 

for No. 8 AWG and larger.

B. Branch Circuits:  Copper.  Solid or stranded for No. 10 AWG and smaller; stranded for No. 8 AWG and 

larger.
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3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 

METHODS

A. Exposed Feeders:  Type THHN-THWN copper, single conductors in raceway as specified on Drawings.

B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN copper, single 

conductors in raceway as specified on Drawings.

C. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN copper, 

single conductors in raceway as specified on Drawings.

D. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single conductors in 

raceway.

E. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors 

in raceway or Health Care Facilities cable, Type HCF Type.

F. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-

THWN, single conductors in raceway.

G. Class 1 Control Circuits:  Type THHN-THWN, in raceway.

H. Class 2 Control Circuits:  Type THHN-THWN, in raceway or Power-limited cable, concealed in 

building finishes.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

B. 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.

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not 

damage cables or raceway.

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow 

surface contours where possible.

E. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

F. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical 

Systems."

3.4 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.

January 31, 2023

Construction Documents

April 17, 2023April 21, 2023



Tecton Project #URI-74-IN Design Developmnt

Avedisian Hall PDI Improvements

URI # KC.G.AVED.2021.003

December 21, 2022 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLE

260519 - 4

B. Make splices 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 of slack.

3.5 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."

3.6 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."

3.7 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare test 

reports.

B. Tests and Inspections:

1. After installing conductors and cables and before electrical circuitry has been energized, test 

feeder conductors for compliance with requirements.

2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance 

Testing Specification.  Certify compliance with test parameters.

3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final 

Acceptance, perform an infrared scan of each splice in cables and conductors No. 3 AWG and 

larger.  Remove box and equipment covers so splices are accessible to portable scanner.

a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each 

splice 11 months after date of Substantial Completion.

b. Instrument:  Use an infrared scanning device designed to measure temperature or to detect 

significant deviations from normal values.  Provide calibration record for device.

c. Record of Infrared Scanning:  Prepare a certified report that identifies splices checked and 

that describes scanning results.  Include notation of deficiencies detected, remedial action 

taken, and observations after remedial action.

C. Test Reports:  Prepare a written report to record the following:

1. Test procedures used.

2. Test results that comply with requirements.
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3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements.

D. Remove and replace malfunctioning units and retest as specified above.

END OF SECTION 260519
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SECTION 260523 - CONTROL-VOLTAGE ELECTRICAL POWER CABLES

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. Multimode optical-fiber cabling.

2. UTP cabling.

3. RS-485 cabling.

4. Low-voltage control cabling.

5. Control-circuit conductors.

6. Identification products.

1.3 DEFINITIONS

A. EMI:  Electromagnetic interference.

B. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for 

remote-control and signaling power-limited circuits.

C. Plenum:  A space forming part of the air distribution system to which one or more air ducts are 

connected.  An air duct is a passageway, other than a plenum, for transporting air to or from heating, 

ventilating, or air-conditioning equipment.

D. RCDD:  Registered Communications Distribution Designer.

E. UTP:  Unshielded twisted pair.

1.4 ACTION SUBMITTALS

A. Product Data:  For each type of product.

1.5 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.
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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.

2.2 PERFORMANCE REQUIREMENTS

A. Flame Travel and Smoke Density for Riser Cables in Non-Plenum Building Spaces:  As determined by 

testing identical products according to UL 1666.

B. Flame Travel and Smoke Density for Cables in Non-Riser Applications and Non-Plenum Building 

Spaces:  As determined by testing identical products according to UL 1685.

2.3 BACKBOARDS

A. Description:  Plywood,3/4 by 48 by 96 inches.  Comply with requirements for plywood backing panels 

in Section 061000 "Rough Carpentry."

B. Painting:  Paint plywood on all sides and edges with flat / eggshell latex / alkyd paint.  Comply with 

requirements in Section 099123 "Interior Painting."

2.4 OPTICAL-FIBER CABLE

A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on 

Drawings or comparable product by one of the following:

1. Belden Inc.

2. CommScope, Inc.

3. Corning Incorporated.

4. Emerson Connectivity Solutions.

5. General Cable Technologies Corporation.

6. Mohawk; a division of Belden Inc.

7. Nexans; Berk-Tek Products.

8. Siemon Company (The).

9. Superior Essex Inc.

10. SYSTIMAX Solutions; a CommScope, Inc. brand.

11. 3M.

12. Tyco Electronics/AMP Netconnect; Tyco International Ltd.

B. Description:  Multimode, 50/125 / 62.5/125-micrometer, 24-fiber, nonconductive, tight-buffer, optical-

fiber cable.

1. Comply with ICEA S-83-596 for mechanical properties.

2. Comply with TIA-568-C.3 for performance specifications.
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C. Jacket:

1. Cable cordage jacket, fiber, unit, and group color shall be according to TIA-598-C.

2. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 40 

inches.

2.5 OPTICAL-FIBER CABLE HARDWARE

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on 

Drawings or comparable product by one of the following:

1. ADC.

2. American Technology Systems Industries, Inc.

3. Belden Inc.

4. Corning Incorporated.

5. Dynacom Inc.

6. Hubbell Incorporated.

7. Molex Premise Networks; a division of Molex, Inc.

8. Panduit Corp.

9. Siemon Company (The).

2.6 UTP CABLE

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on 

Drawings or comparable product by one of the following:

1. ADC.

2. Alpha Wire Company; a division of Belden Inc.

3. Belden Inc.

4. CommScope, Inc.

5. Draka Cableteq USA.

6. Genesis Cable Products; Honeywell International, Inc.

7. Mohawk; a division of Belden Inc.

8. Nexans; Berk-Tek Products.

9. Siemon Company (The).

10. Superior Essex Inc.

11. SYSTIMAX Solutions; a CommScope, Inc. brand.

12. 3M.

13. Tyco Electronics/AMP Netconnect; Tyco International Ltd.

B. Description:  100-ohm, four-pair UTP, 24-pair UTP, formed into four-pair binder groups with no overall 

jacket, / , 25-pair UTP covered with a thermoplastic jacket.

1. Comply with ICEA S-90-661 for mechanical properties of Category 5e cables.

2. Comply with ICEA S-102-700 for mechanical properties of Category 6 cables.

3. Comply with TIA-568-C.2, Category 5e /  Category 6  as applicable.
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2.7 UTP CABLE HARDWARE

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on 

Drawings or comparable product by one of the following:

1. ADC.

2. American Technology Systems Industries, Inc.

3. Belden Inc.

4. Dynacom Inc.

5. Hubbell Incorporated.

6. Leviton Commercial Networks Division.

7. Molex Premise Networks; a division of Molex, Inc.

8. Panduit Corp.

9. Siemon Company (The).

10. Tyco Electronics/AMP Netconnect; Tyco International Ltd.

B. General Requirements for Cable Connecting Hardware:  Comply with TIA/EIA-568-C.2, IDC type, with 

modules designed for punch-down caps or tools.  Cables shall be terminated with connecting hardware 

of same category or higher.

C. Connecting Blocks:  110-style IDC for Category 5e / 110-style IDC for Category 6 / 66-style IDC for 

Category 5e.  Provide blocks for the number of cables terminated on the block, plus 25 percent spare.  

Integral with connector bodies, including plugs and jacks where indicated.

D. Cross-Connect:  Modular array of connecting blocks arranged to terminate building cables and permit 

interconnection between cables.

E. Patch Panel:  Modular panels housing multiple-numbered jack units with IDC-type connectors at each 

jack for permanent termination of pair groups of installed cables.

1. Number of Jacks per Field:  One for each four-pair UTP cable indicated.

F. Jacks and Jack Assemblies:  100-ohm, balanced, twisted-pair connector; four-pair, eight-position 

modular.  Comply with TIA/EIA-568-C.1.

G. Patch Cords:  Factory-made, four-pair cables in 36-inch / 48-inch lengths; terminated with eight-position 

modular plug at each end.

1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure Category 6 

performance.

H. Workstation Outlets:  Two / Four-port-connector assemblies mounted in single or multigang faceplate.

I. Faceplates:

1. Plastic Faceplate:  High-impact plastic.  Coordinate color with Section 262726 "Wiring Devices."

2. For use with snap-in jacks accommodating any combination of UTP, optical-fiber, and coaxial 

work area cords.

J. Legend:
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1. Machine printed, in the field, using adhesive-tape label, or

2. Snap-in, clear-label covers and machine-printed paper inserts.

2.8 TWIN-AXIAL DATA HIGHWAY CABLE

A. Standard Cable:  NFPA 70, Type CM.

1. Paired, No. 20 / No. 22 AWG, stranded (7x28) / (7x30) tinned-copper conductors.

2. Polypropylene insulation.

3. Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage.

4. PVC jacket.

5. Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned-copper drain wire.

6. Flame Resistance:  Comply with UL 1685.

B. Plenum-Rated Cable:  NFPA 70, Type CMP.

1. Paired, No. 20 / No. 22 AWG, stranded (7x28) / (7x30) tinned-copper conductors.

2. Plastic insulation.

3. Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage.

4. Plastic jacket.

5. Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned-copper drain wire.

6. Flame Resistance:  Comply with NFPA 262.

2.9 RS-485 CABLE

A. Standard Cable:  NFPA 70, Type CMG.

1. Paired, one pair / two pairs, twisted, No. 22 AWG, stranded (7x30) tinned-copper conductors.

2. PVC insulation.

3. Unshielded.

4. PVC jacket.

5. Flame Resistance:  Comply with UL 1685.

B. Plenum-Rated Cable:  NFPA 70, Type CMP.

1. Paired, one pair / two pairs, No. 22 AWG, stranded (7x30) tinned-copper conductors.

2. Fluorinated ethylene propylene insulation.

3. Unshielded.

4. Fluorinated ethylene propylene jacket.

5. Flame Resistance:  NFPA 262.

2.10 LOW-VOLTAGE CONTROL CABLE

A. Paired Cable:  NFPA 70, Type CMG.
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1. One  / Multi-pair, twisted, No. 18 AWG, stranded (19x30) tinned-copper conductors.

2. PVC insulation.

3. Unshielded.

4. PVC jacket.

5. Flame Resistance:  Comply with UL 1685.

2.11 CONTROL-CIRCUIT CONDUCTORS

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on 

Drawings or comparable product by one of the following:

1. Encore Wire Corporation.

2. General Cable Technologies Corporation.

3. Southwire Company.

B. Class 1 Control Circuits:  Stranded copper, Type THHN-2-THWN-2 / Type XHHW-2, in raceway, 

complying with UL 83.

C. Class 2 Control Circuits:  Stranded copper, Type THHN-2-THWN-2, in raceway /  Type XHHW-2, in 

raceway, complying with UL 44 / UL 83 as applicable.

D. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type THHN-2-THWN-2, in raceway / 

Type XHHW-2, in raceway / Type TW or Type TF, in raceway, complying with UL 44 /  UL 83.

PART 3 - EXECUTION

3.1 INSTALLATION OF RACEWAYS AND BOXES

A. Comply with requirements in Section 260533 "Raceways and Boxes for Electrical Systems" for raceway 

selection and installation requirements for boxes, conduits, and wireways as supplemented or modified 

in this Section.

1. Outlet boxes shall be no smaller than 2 inches wide, 3 inches high, and 2-1/2 inches deep.

2. Outlet boxes for optical-fiber cables shall be no smaller than 4 inches square by 2-1/8 inches 

deep with extension ring sized to bring edge of ring to within 1/8 inch of the finished wall 

surface.

3. Flexible metal conduit shall not be used.

B. Comply with TIA-569-B for pull-box sizing and length of conduit and number of bends between pull 

points.

C. Install manufactured conduit sweeps and long-radius elbows if possible.

D. Raceway Installation in Equipment Rooms:

1. Secure conduits to backboard if entering the room from overhead.

2. Extend conduits 3 inches above finished floor.
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3. Install metal conduits with grounding bushings and connect with grounding conductor to 

grounding system.

3.2 INSTALLATION OF CONDUCTORS AND CABLES

A. Comply with NECA 1 and NFPA 70.

B. General Requirements for Cabling:

1. Comply with TIA-568-C Series of standards.

2. Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems" and Ch. 6, "Optical 

Fiber Structured Cabling Systems."

3. Terminate all conductors and optical fibers; no cable shall contain unterminated elements.  Make 

terminations only at indicated outlets, terminals, and cross-connect and patch panels.

4. Cables may not be spliced.

5. Secure and support cables at intervals not exceeding 30 inches and not more than 6 inches from 

cabinets, boxes, fittings, outlets, racks, frames, and terminals.

6. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 

limitations on bending radii, but not less than radii specified in BICSI ITSIMM, Ch. 5, "Copper 

Structured Cabling Systems" and Ch. 6, "Optical Fiber Structured Cabling Systems." 

7. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between 

termination, tap, or junction points.  Remove and discard cable if damaged during installation and 

replace it with new cable.

8. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Do not use heat 

lamps for heating.

9. Pulling Cable:  Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems" and 

Ch. 6, "Optical Fiber Structured Cabling Systems."  Monitor cable pull tensions.

C. UTP Cable Installation:

1. Comply with TIA-568-C.2.

2. Install termination hardware as specified in Section 271500 "Communications Horizontal 

Cabling" unless otherwise indicated.

3. Do not untwist UTP cables more than 1/2 inch at the point of termination to maintain cable 

geometry.

D. Installation of Control-Circuit Conductors:

1. Install wiring in raceways.  Comply with requirements specified in Section 260533 "Raceways 

and Boxes for Electrical Systems."

E. Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with 

terminating hardware and interconnection equipment.

2. Suspend copper cable not in a wireway or pathway a minimum of 8 inches above ceilings by 

cable supports not more than 30 inches apart.
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3. Cable shall not be run through or on structural members or in contact with pipes, ducts, or other 

potentially damaging items.  Do not run cables between structural members and corrugated 

panels.

F. Separation from EMI Sources:

1. Comply with BICSI TDMM and TIA-569-B recommendations for separating unshielded copper 

voice and data communications cable from potential EMI sources including electrical power lines 

and equipment.

3.3 REMOVAL OF CONDUCTORS AND CABLES

A. Remove abandoned conductors and cables.  Abandoned conductors and cables are those installed that 

are not terminated at equipment and are not identified for future use with a tag.

3.4 CONTROL-CIRCUIT CONDUCTORS

A. Minimum Conductor Sizes:

1. Class 1 remote-control and signal circuits;  No 16 AWG.

2. Class 2 low-energy, remote-control, and signal circuits;  No. 18 AWG.

3. Class 3 low-energy, remote-control, alarm, and signal circuits;  No 14 AWG.

3.5 FIRESTOPPING

A. Comply with requirements in Section 078413 "Penetration Firestopping."

3.6 GROUNDING

A. For data communication wiring, comply with ANSI-J-STD-607-A and with BICSI TDMM, "Bonding 

and Grounding (Earthing)" Chapter.

B. For low-voltage control wiring and cabling, comply with requirements in Section 260526 "Grounding 

and Bonding for Electrical Systems."

3.7 IDENTIFICATION

A. Comply with requirements for identification specified in Section 260553 "Identification for Electrical 

Systems."

3.8 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.

B. Perform the following tests and inspections:
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1. Visually inspect UTP and optical-fiber cable jacket materials for UL or third-party certification 

markings.  Inspect cabling terminations to confirm color-coding for pin assignments, and inspect 

cabling connections to confirm compliance with TIA-568-C.1.

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment and 

patch cords, and labeling of all components.

3. Test UTP cabling for direct-current loop resistance, shorts, opens, intermittent faults, and polarity 

between conductors.  Test operation of shorting bars in connection blocks.  Test cables after 

termination but not after cross-connection.

a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.2.  Perform 

tests with a tester that complies with performance requirements in "Test Instruments 

(Normative)" Annex, complying with measurement accuracy specified in "Measurement 

Accuracy (Informative)" Annex. 

4. Optical-Fiber Cable Tests:

a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.0.  Use only 

test cords and adapters that are qualified by test equipment manufacturer for channel or 

link test configuration.

b. Link End-to-End Attenuation Tests:

1) Multimode Link Measurements:  Test at 850 or 1300 nm in one direction 

according to TIA/EIA-526-14-A, Method B, One Reference Jumper.

2) Attenuation test results for links shall be less than that calculated according to 

equation in TIA-568-C.0.

C. End-to-end cabling will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.

END OF SECTION 260523
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

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:  Grounding systems and equipment.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For qualified testing agency and testing agency's field supervisor.

B. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data:  For grounding to include in emergency, operation, and maintenance 

manuals. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the 

following:

1. Instructions for periodic testing and inspection of grounding features at grounding connections for 

separately derived systems based on NETA MTS.

a. Tests shall determine if ground-resistance or impedance values remain within specified 

maximums, and instructions shall recommend corrective action if values do not.

b. Include recommended testing intervals.

1.6 QUALITY ASSURANCE

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.
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PART 2 - PRODUCTS

2.1 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 B 3.

2. Stranded Conductors:  ASTM B 8.

3. Tinned Conductors:  ASTM B 33.

4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch 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 inches 

wide and 1/16 inch thick.

7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper ferrules; 

1-5/8 inches wide and 1/16 inch thick.

C. Grounding Bus:  Predrilled rectangular bars of annealed copper, 1/4 by 2 inches in cross section, unless 

otherwise indicated, with stand-off insulators for mounting.

2.2 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. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at least two bolts.

1. Pipe Connectors:  Clamp type, sized for pipe.

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials 

being joined and installation conditions.

D. Bus-bar Connectors:  Mechanical type, cast silicon bronze, solderless compression-type wire terminals, and 

long-barrel, two-bolt connection to ground bus bar.

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. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service equipment, 

and elsewhere as indicated.

January 31, 2023

Construction Documents

April 17, 2023April 21, 2023



Tecton Project #URI-74-IN Design Developmnt

Avedisian Hall PDI Improvements

URI # KC.G.AVED.2021.003

December 21, 2022 GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

260526 - 3

1. Install bus on insulated spacers 2 inches minimum from wall, 6 inches above finished floor unless 

otherwise indicated.

2. Where indicated on both sides of doorways, route bus up to top of door frame, across top of 

doorway, and down to specified height above floor; connect to horizontal bus.

C. Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.

2. Connections to Structural Steel:  Welded connectors.

3.2 EQUIPMENT GROUNDING

A. Install insulated equipment grounding conductors with all feeders and branch circuits.

B. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-mounted electrical 

devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct 

electrical equipment.  Bond conductor to each unit and to air duct and connected metallic piping.

C. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install a separate insulated equipment 

grounding conductor to each electric water heater and heat-tracing cable.  Bond conductor to heater units, 

piping, connected equipment, and components.

D. Signal and Communication Equipment:  In addition to grounding and bonding required by NFPA 70, 

provide a separate grounding system complying with requirements in TIA/ATIS J-STD-607-A.

1. For telephone, alarm, voice and data, and other communication equipment, provide No. 4 AWG 

minimum insulated grounding conductor in raceway from grounding electrode system to each 

service location, terminal cabinet, wiring closet, and central equipment location.

2. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding conductor on a 

1/4-by-4-by-12-inch grounding bus.

3. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal.

3.3 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. 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.
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3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is 

required, use a bolted clamp.

C. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of associated fans, 

blowers, electric heaters, and air cleaners.  Install tinned bonding jumper to bond across flexible duct 

connections to achieve continuity.

3.4 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.

B. 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.

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.

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod assembly, and 

other grounding electrodes.  Identify each by letter in alphabetical order, and key to the record of 

tests and observations.  Include the number of rods driven and their depth at each location, and 

include observations of weather and other phenomena that may affect test results.  Describe 

measures taken to improve test results.

C. Grounding system will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.

E. 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 and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms.

F. 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 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. This Section includes the following:

1. Hangers and supports for electrical equipment and systems.

2. Construction requirements for concrete bases.

B. Related Sections include the following:

1. Section 260548 "Vibration and Seismic Controls for Electrical Systems" for products and 

installation requirements necessary for compliance with seismic criteria.

1.3 DEFINITIONS

A. EMT:  Electrical metallic tubing.

B. RMC:  Rigid metal conduit.

1.4 PERFORMANCE REQUIREMENTS

A. Design supports for multiple raceways capable of supporting combined weight of supported 

systems and its contents.

B. Design equipment supports capable of supporting combined operating weight of supported 

equipment and connected systems and components.

C. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated 

or imposed for this Project, with a minimum structural safety factor of five times the applied 

force.

1.5 ACTION SUBMITTALS

A. Product Data:  For the following:

1. Steel slotted support systems.
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1.6 QUALITY ASSURANCE

A. Comply with NFPA 70.

1.7 COORDINATION

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 

reinforcement, and formwork requirements are specified together with concrete Specifications.

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are 

specified in Section 077200 "Roof Accessories."

PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field 

assembly.

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following:

a. Allied Tube & Conduit.

b. Cooper B-Line, Inc.; a division of Cooper Industries.

c. ERICO International Corporation.

d. GS Metals Corp.

e. Thomas & Betts Corporation.

f. Unistrut; Tyco International, Ltd.

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-

4.

3. Channel Dimensions:  Selected for applicable load criteria.

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.

C. 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.

D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded 

body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser 

conduits.  Plugs shall have number, size, and shape of conductor gripping pieces as required to 

suit individual conductors or cables supported.  Body shall be malleable iron.

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, 

and bars; black and galvanized.
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F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their 

supports to building surfaces include the following:

1. 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 in which used.

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited 

to, the following:

1) Cooper B-Line, Inc.; a division of Cooper Industries.

2) Hilti Inc.

3) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.

4) MKT Fastening, LLC.

2. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 

Type 18; complying with MFMA-4 or MSS SP-58.

3. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 

attached structural element.

4. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.

5. Toggle Bolts:  All-steel springhead type.

6. Hanger Rods:  Threaded steel.

PART 3 - EXECUTION

3.1 APPLICATION

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 

equipment and systems except if requirements in this Section are stricter.

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 

EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in diameter.

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slottedsupport 

system, sized so capacity can be increased by at least 25 percent in future without exceeding 

specified design load limits.

1. Secure raceways and cables to these supports with single-bolt conduit clamps using spring 

friction action for retention in support channel.

3.2 SUPPORT INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 

Article.
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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.

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. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.

6. To Light Steel:  Sheet metal screws.

7. 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 by means 

that meet seismic-restraint strength and anchorage requirements.

D. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 

bars.

3.3 CONCRETE BASES

A. Construct concrete bases of dimensions indicated but not less than 4 inches larger in both 

directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge 

of the base.

B. Use 3000-psi, 28-day compressive-strength concrete.  Concrete materials, reinforcement, and 

placement requirements are specified in Section 033053 "Miscellaneous Cast-in-Place Concrete."

C. Anchor equipment to concrete base.

1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 

drawings, templates, diagrams, instructions, and directions furnished with items to be 

embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

3.4 PAINTING

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 

after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with 

SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.
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B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-

repair paint to comply with ASTM A 780.

END OF SECTION 260529
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

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. Metal conduits, tubing, and fittings.

2. Nonmetal conduits, tubing, and fittings.

3. Metal wireways and auxiliary gutters.

4. Surface raceways.

5. Boxes, enclosures, and cabinets.

B. Related Requirements:

1. Section 270528 "Pathways for Communications Systems" for conduits, wireways, 

surface pathways, innerduct, boxes, faceplate adapters, enclosures, cabinets, and 

handholes serving communications systems.

2. Section 280528 "Pathways for Electronic Safety and Security" for conduits, surface 

pathways, innerduct, boxes, and faceplate adapters serving electronic safety and security.

1.3 DEFINITIONS

A. EMT:  Electrical metallic tubing.

B. GRC:  Galvanized rigid steel conduit.

C. LFMC:  Liquidtight flexible metal conduit.

D. RNC:  Rigid nonmetallic conduit.

1.4 ACTION SUBMITTALS

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 

enclosures, and cabinets.

B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, sections, and 

attachment details.
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1.5 INFORMATIONAL SUBMITTALS

A. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items 

are shown and coordinated with each other, using input from installers of items involved:

1. Structural members in paths of conduit groups with common supports.

2. HVAC and plumbing items and architectural features in paths of conduit groups with 

common supports.

B. Qualification Data:  For professional engineer.

C. Seismic Qualification Certificates:  For enclosures, cabinets, and conduit racks and their 

mounting provisions, including those for internal components, from manufacturer.

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 

assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 

and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements.

4. Detailed description of conduit support devices and interconnections on which the 

certification is based and their installation requirements.

D. Source quality-control reports.

PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following:

1. AFC Cable Systems, Inc.

2. Allied Tube & Conduit; a Tyco International Ltd. Co.

3. Anamet Electrical, Inc.

4. Electri-Flex Company.

5. O-Z/Gedney; a brand of EGS Electrical Group.

6. Picoma Industries, a subsidiary of Mueller Water Products, Inc.

7. Republic Conduit.

8. Robroy Industries.

9. Southwire Company.

10. Thomas & Betts Corporation.

11. Western Tube and Conduit Corporation.

12. Wheatland Tube Company; a division of John Maneely Company.

B. Listing and Labeling:  Metal conduits, tubing, and fittings shall be listed and labeled as defined 

in NFPA 70, by a qualified testing agency, and marked for intended location and application.

C. GRC:  Comply with ANSI C80.1 and UL 6.
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D. EMT:  Comply with ANSI C80.3 and UL 797.

E. FMC:  Comply with UL 1; zinc-coated steel.

F. LFMC:  Flexible steel conduit with PVC jacket and complying with UL 360.

G. Fittings for Metal Conduit:  Comply with NEMA FB 1 and UL 514B.

1. Fittings for EMT:

a. Material:  Steel or die cast.

b. Type:  Setscrew or compression.

2. Expansion Fittings:  PVC or steel to match conduit type, complying with UL 651, rated 

for environmental conditions where installed, and including flexible external bonding 

jumper.

2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following:

1. AFC Cable Systems, Inc.

2. Anamet Electrical, Inc.

3. Arnco Corporation.

4. CANTEX Inc.

5. CertainTeed Corp.

6. Condux International, Inc.

7. Electri-Flex Company.

8. Kraloy.

9. Lamson & Sessions; Carlon Electrical Products.

10. Niedax-Kleinhuis USA, Inc.

11. RACO; a Hubbell company.

12. Thomas & Betts Corporation.

B. Listing and Labeling:  Nonmetallic conduits, tubing, and fittings shall be listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for intended location and 

application.

C. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise 

indicated.

D. Fittings for RNC:  Comply with NEMA TC 3; match to conduit or tubing type and material.

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following:

1. Cooper B-Line, Inc.
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2. Hoffman; a Pentair company.

3. Mono-Systems, Inc.

4. Square D; a brand of Schneider Electric.

B. Description:  Sheet metal, complying with UL 870 and NEMA 250, Type 1 or Type 3R unless 

otherwise indicated, and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application.

C. 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.

D. Wireway Covers:  Screw-cover type unless otherwise indicated.

E. Finish:  Manufacturer's standard enamel finish.

2.4 SURFACE RACEWAYS

A. Listing and Labeling:  Surface raceways and tele-power poles shall be listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for intended location and 

application.

B. Surface Metal Raceways:  Galvanized steel with snap-on covers complying with UL 5. Prime 

coated, ready for field painting.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following:

a. Mono-Systems, Inc.

b. Panduit Corp.

c. Wiremold / Legrand.

2.5 BOXES, ENCLOSURES, AND CABINETS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following:

1. Adalet.

2. Cooper Technologies Company; Cooper Crouse-Hinds.

3. EGS/Appleton Electric.

4. Erickson Electrical Equipment Company.

5. FSR Inc.

6. Hoffman; a Pentair company.

7. Hubbell Incorporated; Killark Division.

8. Kraloy.

9. Milbank Manufacturing Co.
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10. Mono-Systems, Inc.

11. O-Z/Gedney; a brand of EGS Electrical Group.

12. RACO; a Hubbell Company.

13. Robroy Industries.

14. Spring City Electrical Manufacturing Company.

15. Stahlin Non-Metallic Enclosures; a division of Robroy Industries.

16. Thomas & Betts Corporation.

17. Wiremold / Legrand.

B. General Requirements for Boxes, Enclosures, and Cabinets:  Boxes, enclosures, and cabinets 

installed in wet locations shall be listed for use in wet locations.

C. Sheet Metal Outlet and Device Boxes:  Comply with NEMA OS 1 and UL 514A.

D. Cast-Metal Outlet and Device Boxes:  Comply with NEMA FB 1, aluminum, Type FD, with 

gasketed cover.

E. Metal Floor Boxes:

1. Material:  Cast metal or sheet metal.

2. Type:  Fully adjustable.

3. Shape:  Rectangular.

4. Listing and Labeling:  Metal floor boxes shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application.

F. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.

G. Cast-Metal Access, Pull, and Junction Boxes:  Comply with NEMA FB 1 and UL 1773, cast 

aluminum with gasketed cover.

H. Box extensions used to accommodate new building finishes shall be of same material as 

recessed box.

I. Gangable boxes are allowed.

J. Hinged-Cover Enclosures:  Comply with UL 50 and NEMA 250, Type 1 or Type 3R with 

continuous-hinge cover with flush latch unless otherwise indicated.

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.

K. Cabinets:

1. NEMA 250, Type 1 or Type 3R galvanized-steel box with removable interior panel and 

removable front, finished inside and out with manufacturer's standard enamel.

2. Hinged door in front cover with flush latch and concealed hinge.

3. Key latch to match panelboards.

4. Metal barriers to separate wiring of different systems and voltage.

5. Accessory feet where required for freestanding equipment.
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PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors:  Apply raceway products as specified below unless otherwise indicated:

1. Exposed Conduit:  GRC.

2. Concealed Conduit, Aboveground:  GRC.

3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC.

4. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.

B. Indoors:  Apply raceway products as specified below unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage:  EMT.

2. Exposed, Not Subject to Severe Physical Damage:  EMT.

3. Exposed and Subject to Severe Physical Damage:  GRC.  Raceway locations include the 

following:

a. Loading dock.

b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT.

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 

locations.

6. Damp or Wet Locations:  GRC.

7. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4 stainless 

steel in institutional and commercial kitchens and damp or wet locations.

C. Minimum Raceway Size:  3/4-inch trade size.

D. Raceway Fittings:  Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings unless 

otherwise indicated.  Comply with NEMA FB 2.10.

2. EMT:  Use setscrew or compression, steel or cast-metal fittings.  Comply with 

NEMA FB 2.10.

3. Flexible Conduit:  Use only fittings listed for use with flexible conduit.  Comply with 

NEMA FB 2.20.

3.2 INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements 

on Drawings or in this article are stricter.  Comply with NFPA 70 limitations for types of 

raceways allowed in specific occupancies and number of floors.

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  

Install horizontal raceway runs above water and steam piping.
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C. Complete raceway installation before starting conductor installation.

D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 

for hangers and supports.

E. Arrange stub-ups so curved portions of bends are not visible above finished slab.

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 

control wiring conduits, for which fewer bends are allowed.  Support within 12 inches of 

changes in direction.

G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.  

Install conduits parallel or perpendicular to building lines.

H. Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 

reinforcement.  Where at right angles to reinforcement, place conduit close to slab 

support.  Secure raceways to reinforcement at maximum 10-footintervals.

2. Arrange raceways to cross building expansion joints at right angles with expansion 

fittings.

3. Do not embed threadless fittings in concrete unless specifically approved by Architect for 

each specific location.

4. Change from RNC, Type EPC-40-PVC, to GRC before rising above floor.

I. Stub-ups to Above Recessed Ceilings:

1. Use EMT or RMC for raceways.

2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 

in an enclosure.

J. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply 

listed compound to threads of raceway and fittings before making up joints.  Follow compound 

manufacturer's written instructions.

K. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 

to protect conductors including conductors smaller than No. 4 AWG.

L. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 

or cabinets.  Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal 

bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts.  Install insulated 

throat metal grounding bushings on service conduits.

M. Install raceways square to the enclosure and terminate at enclosures with locknuts.  Install 

locknuts hand tight plus 1/4 turn more.

N. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.  Remove coatings in 

the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

O. Cut conduit perpendicular to the length.  For conduits 2-inch trade size and larger, use roll cutter 

or a guide to make cut straight and perpendicular to the length.
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P. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 

less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.  Cap 

underground raceways designated as spare above grade alongside raceways in use.

Q. Surface Raceways:

1. Install surface raceway with a minimum 2-inch radius control at bend points.

2. Secure surface raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches and with no less than two supports per straight raceway section.  

Support surface raceway according to manufacturer's written instructions.  Tape and glue 

are not acceptable support methods.

R. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with 

listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a 

blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway 

sealing fittings according to NFPA 70.

S. 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 the interior of all 

raceways at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 

spaces.

2. Where an underground service raceway enters a building or structure.

3. Where otherwise required by NFPA 70.

T. Comply with manufacturer's written instructions for solvent welding RNC and fittings.

U. Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental temperature 

change may exceed 30 deg F and that has straight-run length that exceeds 25 feet.  Install 

in each run of aboveground RMC and EMT conduit that is located where environmental 

temperature change may exceed 100 deg F and that has straight-run length that exceeds 

100 feet.

2. Install type and quantity of fittings that accommodate temperature change listed for each 

of the following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F temperature 

change.

b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F temperature change.

c. Indoor Spaces Connected with Outdoors without Physical Separation:  125 deg F 

temperature change.

3. Install expansion fittings at all locations where conduits cross building or structure 

expansion joints.

4. Install each expansion-joint fitting with position, mounting, and piston setting selected 

according to 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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V. Flexible Conduit Connections:  Comply with NEMA RV 3.  Use a maximum of 72 inches of 

flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise 

transmission, or movement; and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.

2. Use LFMC in damp or wet locations not subject to severe physical damage.

W. 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.

X. 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.

Y. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 

vertical channel.

Z. Locate boxes so that cover or plate will not span different building finishes.

AA. Support boxes of three gangs or more from more than one side by spanning two framing 

members or mounting on brackets specifically designed for the purpose.

BB. Fasten junction and pull boxes to or support from building structure.  Do not support boxes by 

conduits.

CC. Set metal floor boxes level and flush with finished floor surface.

DD. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor surface.

3.3 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."

3.4 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies.  Comply with 

requirements in Section 078413 "Penetration Firestopping."

3.5 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.

January 31, 2023

Construction Documents

April 17, 2023April 21, 2023



Tecton Project #URI-74-IN Design Developmnt

Avedisian Hall PDI Improvements

URI # KC.G.AVED.2021.003

December 21, 2022 RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

260533 - 10

END OF SECTION 260533
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND 

CABLING

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. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.

2. Sleeve-seal systems.

3. Sleeve-seal fittings.

4. Grout.

5. Silicone sealants.

B. Related Requirements:

1. Section 078413 "Penetration Firestopping" for penetration firestopping installed in fire-

resistance-rated walls, horizontal assemblies, and smoke barriers, with and without 

penetrating items.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product.

PART 2 - PRODUCTS

2.1 SLEEVES

A. Wall Sleeves:

1. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 

plain ends.

2. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 

pipe, with plain ends and integral waterstop unless otherwise indicated.

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:  Galvanized-steel 

sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with 

tabs for screw-fastening the sleeve to the board.
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C. Sleeves for Rectangular Openings:

1. Material:  Galvanized sheet steel.

2. Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches and with no side 

larger than 16 inches, thickness shall be 0.052 inch.

b. For sleeve cross-section rectangle perimeter 50 inches or more and one or more 

sides larger than 16 inches, thickness shall be 0.138 inch.

2.2 SLEEVE-SEAL FITTINGS

A. Description:  Manufactured plastic, sleeve-type, waterstop assembly made for embedding in 

concrete slab or wall.  Unit shall have plastic or rubber waterstop collar with center opening to 

match piping OD.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following:

a. Presealed Systems.

2.3 GROUT

A. Description:  Nonshrink; recommended for interior and exterior sealing openings in non-fire-

rated walls or floors.

B. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 

hydraulic-cement grout.

C. Design Mix:  5000-psi, 28-day compressive strength.

D. Packaging:  Premixed and factory packaged.

2.4 SILICONE SEALANTS

A. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of 

grade indicated below.

1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal 

surfaces that are not fire rated.

B. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand 

and cure in place to produce a flexible, nonshrinking foam.
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PART 3 - EXECUTION

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS

A. Comply with NECA 1.

B. Comply with NEMA VE 2 for cable tray and cable penetrations.

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit 

Floors and Walls:

1. Interior Penetrations of Non-Fire-Rated Walls and Floors:

a. Seal annular space between sleeve and raceway or cable, using joint sealant 

appropriate for size, depth, and location of joint.  Comply with requirements in 

Section 079200 "Joint Sealants."

b. Seal space outside of sleeves with mortar or grout.  Pack sealing material solidly 

between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; 

protect material while curing.

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or 

cable unless sleeve seal is to be installed or unless seismic criteria require different 

clearance.

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are 

used.  Install sleeves during erection of walls.  Cut sleeves to length for mounting flush 

with both surfaces of walls.  Deburr after cutting.

5. Install sleeves for floor penetrations.  Extend sleeves installed in floors 2 inches above 

finished floor level.  Install sleeves during erection of floors.

D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved 

opening.

2. Seal space outside of sleeves with approved joint compound for gypsum board 

assemblies.

E. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 

boot-type flashing units applied in coordination with roofing work.

F. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and 

mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe 

and sleeve for installing mechanical sleeve seals.

G. Underground, Exterior-Wall and Floor Penetrations:  Install cast-iron pipe sleeves.  Size sleeves 

to allow for 1-inch annular clear space between raceway or cable and sleeve for installing 

sleeve-seal system.
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3.2 SLEEVE-SEAL-FITTING INSTALLATION

A. Install sleeve-seal fittings in new walls and slabs as they are constructed.

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 

walls.  Position waterstop flange to be centered in concrete slab or wall.

C. Secure nailing flanges to concrete forms.

D. Using grout, seal the space around outside of sleeve-seal fittings.

END OF SECTION 260544
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SECTION 260548 - VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

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. This Section includes the following:

1. Isolation pads.

2. Anchorage bushings and washers.

B. Related Sections include the following:

1. Section 260529 "Hangers and Supports for Electrical Systems" for commonly used electrical 

supports and installation requirements.

1.3 DEFINITIONS

A. The IBC:  International Building Code.

B. ICC-ES:  ICC-Evaluation Service.

1.4 PERFORMANCE REQUIREMENTS

A. Seismic-Restraint Loading:

1. Site Class as Defined in the IBC:  (to be determined).

2. Assigned Seismic Use Group or Building Category as Defined in the IBC:  III.

a. Component Importance Factor:  1.5.

b. Component Response Modification Factor:

1) Equipment: 2.5

2) Distribution (i.e. Conduit & Cable Tray): 5.

c. Component Amplification Factor:

1) Equipment: 1.0

2) Distribution (i.e. Conduit & Cable Tray): 2.5.

3. Design Spectral Response Acceleration at Short Periods (0.2 Second):  (to be determined).

4. Design Spectral Response Acceleration at 1.0-Second Period:  (to be determined)
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1.5 ACTION SUBMITTALS

A. Product Data:  For the following:

1. Include rated load, rated deflection, and overload capacity for each vibration isolation device.

2. Illustrate and indicate style, material, strength, fastening provision, and finish for each type and 

size of seismic-restraint component used.

a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated 

strength in tension and shear as evaluated by.

b. Annotate to indicate application of each product submitted and compliance with 

requirements.

3. Restrained-Isolation Devices:  Include ratings for horizontal, vertical, and combined loads.

B. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details 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. Design Calculations:  Calculate static and dynamic loading due to equipment weight and 

operation, seismic forces required to select vibration isolators and seismic restraints.

a. Coordinate design calculations with wind-load calculations required for equipment 

mounted outdoors.  Comply with requirements in other electrical Sections for equipment 

mounted outdoors.

2. Indicate materials and dimensions and identify hardware, including attachment and anchorage 

devices.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For professional engineer and testing agency.

1.7 QUALITY ASSURANCE

A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more 

stringent.

B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 VIBRATION ISOLATORS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products 

that may be incorporated into the Work include, but are not limited to, the following:
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1. Amber/Booth Company, Inc.

2. Mason Industries.

3. Vibration Mountings & Controls, Inc.

B. Pads:  Arrange in single or multiple layers of sufficient stiffness for uniform loading over pad area, 

molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that match 

requirements of supported equipment.

1. Resilient Material:  Oil- and water-resistant neoprene or hermetically sealed compressed 

fiberglass.

2.2 SEISMIC-RESTRAINT DEVICES

A. Mechanical Anchor:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior 

applications and stainless steel for exterior applications.  Select anchors with strength required for 

anchor and as tested according to ASTM E 488.  Minimum length of eight times diameter.

2.3 FACTORY FINISHES

A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment before 

shipping.

1. Powder coating on springs and housings.

2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use.

3. Baked enamel or powder coat for metal components on isolators for interior use.

4. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate 

capacity range.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance 

with requirements for installation tolerances and other conditions affecting performance.

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before 

installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 APPLICATIONS

A. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of 

components so strength will be adequate to carry present and future static and seismic loads within 

specified loading limits.
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3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION

A. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide 

resilient media where equipment or equipment-mounting channels are attached to wall.

B. Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 

anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  

Notify the structural engineer if reinforcing steel or other embedded items are encountered 

during drilling.  Locate and avoid prestressed tendons, electrical and telecommunications 

conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full 

design strength.

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty sleeve 

anchors shall be installed with sleeve fully engaged in the structural element to which anchor is 

to be fastened.

4. Set anchors to manufacturer's recommended torque, using a torque wrench.

5. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.

3.4 ADJUSTING

A. Adjust isolators after isolated equipment is at operating weight.

B. Adjust restraints to permit free movement of equipment within normal mode of operation.

3.5 ELECTRICAL VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE SCHEDULE

A. Transformers:  

1. Equipment Location: Throughout Project.

2. Pads:

a. Material:  Neoprene or Hermetically sealed compressed fiberglass.

b. Thickness:  3/8”.

c. Durometer:  60.

d. Number of Pads:  1 thick.

3. Isolator Type:  None.

4. Component Importance Factor:  1.5.

5. Component Response Modification Factor:  2.5.

6. Component Amplification Factor:  1.0.

B. Wall- or floor-mounted Equipment:  

1. Equipment Location:  Throughout Project.

2. Component Importance Factor:  1.5.
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3. Component Response Modification Factor:  2.5.

4. Component Amplification Factor:  1.0.

C. Raceways and Cable Trays: Seismic force and displacement provisions are not required for supports 

for raceways and cable trays per ASCE7 section 9.6.3.14.2(e).

END OF SECTION 260548
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

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. Identification for raceways.

2. Identification of power and control cables.

3. Identification for conductors.

4. Warning labels and signs.

5. Instruction signs.

6. Equipment identification labels.

7. Miscellaneous identification products.

1.3 ACTION SUBMITTALS

A. Product Data:  For each electrical identification product indicated.

1.4 QUALITY ASSURANCE

A. Comply with ANSI A13.1.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

D. Comply with ANSI Z535.4 for safety signs and labels.

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by 

label printers, shall comply with UL 969.

1.5 COORDINATION

A. Coordinate identification names, abbreviations, colors, and other features with requirements in other 

Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring 

diagrams, and the Operation and Maintenance Manual; and with those required by codes, standards, 

and 29 CFR 1910.145.  Use consistent designations throughout Project.
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B. Coordinate installation of identifying devices with completion of covering and painting of surfaces 

where devices are to be applied.

C. Coordinate installation of identifying devices with location of access panels and doors.

D. Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1 POWER RACEWAY IDENTIFICATION MATERIALS

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 

field for each raceway size.

B. Colors for Raceways Carrying Circuits at 600 V or Less:

1.  Black letters on galvanized or painted surface.

2. Legend:  Indicate voltage, <service type (i.e. “lighting”, “power”). And panelboard of origin.

C. Marker for Labels:  Permanent, waterproof, black ink marker.

2.2 CONDUCTOR IDENTIFICATION MATERIALS

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 

2 inches wide.

2.3 WARNING LABELS AND SIGNS

A. Comply with NFPA 70 and 29 CFR 1910.145.

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, 

configured for display on front cover, door, or other access to equipment unless otherwise indicated.

C. Warning label and sign shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - 

EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT 

OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."

2.4 EQUIPMENT IDENTIFICATION LABELS

A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  

Minimum letter height shall be 0.3 inch.
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B. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  White 

letters on a dark-gray background.  Minimum letter height shall be 3/8 inch.

2.5 CABLE TIES

A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, Type 6/6 

nylon.

1. Minimum Width:  3/16 inch.

2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi.

3. Temperature Range:  Minus 40 to plus 185 deg F.

4. Color:  Black except where used for color-coding.

B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, self 

extinguishing, one piece, self locking, Type 6/6 nylon.

1. Minimum Width:  3/16 inch.

2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi.

3. Temperature Range:  Minus 40 to plus 185 deg F.

4. Color:  Black.

C. Plenum-Rated Cable Ties:  Self extinguishing, UV stabilized, one piece, self locking.

1. Minimum Width:  3/16 inch.

2. Tensile Strength at 73 deg F, According to ASTM D 638:  7000 psi.

3. UL 94 Flame Rating:  94V-0.

4. Temperature Range:  Minus 50 to plus 284 deg F.

5. Color:  Black.

2.6 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Paint:  Comply with requirements in painting Sections for paint materials and application 

requirements.  Select 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 INSTALLATION

A. Verify identity of each item before installing identification products.

B. Location:  Install identification materials and devices at locations for most convenient viewing 

without interference with operation and maintenance of equipment.

C. Apply identification devices to surfaces that require finish after completing finish work.
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D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 

methods recommended by manufacturer of identification device.

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate 

to the location and substrate.

F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band shall 

completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side 

by side.  Locate bands at changes in direction, at penetrations of walls and floors, at 50-foot 

maximum intervals in straight runs, and at 25-foot maximum intervals in congested areas.

G. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below:

1. Outdoors:  UV-stabilized nylon.

2. In Spaces Handling Environmental Air:  Plenum rated.

3.2 IDENTIFICATION SCHEDULE

A. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull 

with self-adhesive vinyl labels with the wiring system legend and system voltage.

B. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and junction 

boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed 

below for ungrounded service feeder and branch-circuit conductors.

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 

authorities having jurisdiction permit.

b. Colors for 208/120-V Circuits:

1) Phase A:  Black.

2) Phase B:  Red.

3) Phase C:  Blue.

c. Colors for 480/277-V Circuits:

1) Phase A:  Brown.

2) Phase B:  Orange.

3) Phase C:  Yellow.

d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 

minimum distance of 6 inches from terminal points and in boxes where splices or taps 

are made.  Apply last two turns of tape with no tension to prevent possible unwinding.  

Locate bands to avoid obscuring factory cable markings.

C. Conductors to Be Extended in the Future:  Attach marker tape to conductors and list source.
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D. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and 

signal connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull 

points.  Identify by system and circuit designation.

2. Use system of marker tape designations that is uniform and consistent with system used by 

manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 

Operation and Maintenance Manual.

E. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-adhesive 

warning labels.

1. Comply with 29 CFR 1910.145.

2. Identify system voltage with black letters on an orange background.

3. Apply to exterior of door, cover, or other access.

4. For equipment with multiple power or control sources, apply to door or cover of equipment 

including, but not limited to, the following:

a. Power transfer switches.

b. Controls with external control power connections.

F. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and maintenance 

of electrical systems and items to which they connect.  Install instruction signs with approved 

legend where instructions are needed for system or equipment operation.

G. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is 

consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  Apply 

labels to disconnect switches and protection equipment, central or master units, control panels, 

control stations, terminal cabinets, and racks of each system.  Systems include power, lighting, 

control, communication, signal, monitoring, and alarm systems unless equipment is provided with 

its own identification.

1. Labeling Instructions:

a. Indoor Equipment:  Adhesive film label Self-adhesive, engraved, laminated acrylic or 

melamine label Engraved, laminated acrylic or melamine label.  Unless otherwise 

indicated, provide a single line of text with .35inch- high letters on 1-1/2-inch- high 

label; where two lines of text are required, use labels 2 inches high.

b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label.

c. Elevated Components:  Increase sizes of labels and letters to those appropriate for 

viewing from the floor.

d. Unless provided with self-adhesive means of attachment, fasten labels with 

appropriate mechanical fasteners that do not change the NEMA or NRTL rating of the 

enclosure.

2. Equipment to Be Labeled:

a. Panelboards:  Typewritten directory of circuits in the location provided by panelboard 

manufacturer.  Panelboard identification shall be self-adhesive polyester, label.
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b. Enclosures and electrical cabinets.

c. Access doors and panels for concealed electrical items.

d. Transformers:  Label that includes tag designation shown on Drawings for the 

transformer, feeder, and panelboards or equipment supplied by the secondary.

e. Emergency system boxes and enclosures.

f. Enclosed switches.

g. Enclosed circuit breakers.

h. Enclosed controllers.

i. Variable-speed controllers.

j. Push-button stations.

k. Contactors.

l. Remote-controlled switches, dimmer modules, and control devices.

m. Power-generating units.

n. Monitoring and control equipment.

o. UPS equipment.

END OF SECTION 260553
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SECTION 262213 - LOW-VOLTAGE DISTRIBUTION TRANSFORMERS

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 distribution, dry-type transformers with a nominal primary and secondary rating of 

600 V and less, with capacities up to 1500 kVA.

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 for each type and size of transformer.

2. Include rated nameplate data, capacities, weights, dimensions, minimum clearances, installed 

devices and features, and performance for each type and size of transformer.

B. Shop Drawings:

1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method 

of field assembly, components, and location and size of each field connection.

2. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to 

structure and to supported equipment.

3. Include diagrams for power, signal, and control wiring.

1.4 INFORMATIONAL SUBMITTALS

A. Source quality-control reports.

B. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For transformers to include in emergency, operation, and maintenance 

manuals.
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1.6 QUALITY ASSURANCE

A. Testing Agency Qualifications: Accredited by NETA.

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Inspection: On receipt, inspect for and note any shipping damage to packaging and transformer.

1. If manufacturer packaging is removed for inspection, and transformer will be stored after 

inspection, re-package transformer using original or new packaging materials that provide 

protection equivalent to manufacturer's packaging.

B. Storage: Store in a warm, dry, and temperature-stable location in original shipping packaging.

C. Temporary Heating: Apply temporary heat according to manufacturer's written instructions within the 

enclosure of each ventilated-type unit, throughout periods during which equipment is not energized and 

when transformer is not in a space that is continuously under normal control of temperature and humidity.

D. Handling: Follow manufacturer's instructions for lifting and transporting transformers.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 

may be incorporated into the Work include, but are not limited to the following:

1. Acme Electric Corporation.

2. Eaton.

3. Jefferson Electric, Inc.

4. Sola/Hevi-Duty; a brand of Emerson Electric Co.

B. Source Limitations: Obtain each transformer type from single source from single manufacturer.

2.2 GENERAL TRANSFORMER REQUIREMENTS

A. Description: Factory-assembled and -tested, air-cooled units for 60-Hz service.

B. Comply with NFPA 70.

1. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and use.

C. Transformers Rated 15 kVA and Larger:
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1. Comply with 10 CFR 431 (DOE 2016) efficiency levels.

2. Marked as compliant with DOE 2016 efficiency levels by an NRTL.

2.3 DISTRIBUTION TRANSFORMERS

A. Comply with NFPA 70.

B. Cores: Electrical grade, non-aging silicon steel with high permeability and low hysteresis losses.

1. One leg per phase.

2. Grounded to enclosure.

C. Coils: Continuous windings except for taps.

1. Coil Material:  Aluminum.

2. Internal Coil Connections: Brazed or pressure type.

3. Terminal Connections:  Welded or Bolted.

D. Enclosure:  Ventilated.

E. Taps for Transformers 25 kVA and Larger:  Two 2.5 percent taps above and four 2.5 percent taps below 

normal full capacity.

F. Insulation Class, 30 kVA and Larger: 220 deg C, UL-component-recognized insulation system with a 

maximum of 115 deg C rise above 40 deg C ambient temperature.

G. Grounding: Provide ground-bar kit or a ground bar installed on the inside of the transformer enclosure.

2.4 IDENTIFICATION

A. Nameplates: Self-adhesive label for each distribution transformer. Self-adhesive labels are specified in 

Section 260553 "Identification for Electrical Systems."

2.5 SOURCE QUALITY CONTROL

A. Test and inspect transformers according to IEEE C57.12.01 and IEEE C57.12.91.

1. Resistance measurements of all windings at rated voltage connections and at all tap connections.

2. Ratio tests at rated voltage connections and at all tap connections.

3. Phase relation and polarity tests at rated voltage connections.

4. No load losses, and excitation current and rated voltage at rated voltage connections.

5. Impedance and load losses at rated current and rated frequency at rated voltage connections.

6. Applied and induced tensile tests.

7. Regulation and efficiency at rated load and voltage.

8. Insulation-Resistance Tests:

January 31, 2023

Construction Documents

April 17, 2023April 21, 2023



Tecton Project #URI-74-IN Design Developmnt

Avedisian Hall PDI Improvements

URI # KC.G.AVED.2021.003

December 21, 2022 LOW-VOLTAGE DISTRIBUTION TRANSFORMERS

262213FL-Low-VoltageDistributionTransformers - 4

a. High-voltage to ground.

b. Low-voltage to ground.

c. High-voltage to low-voltage.

9. Temperature tests.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine conditions for compliance with enclosure- and ambient-temperature requirements for each 

transformer.

B. Verify that field measurements are as needed to maintain working clearances required by NFPA 70 and 

manufacturer's written instructions.

C. Examine walls, floors, roofs, and concrete bases for suitable mounting conditions where transformers will 

be installed.

D. Verify that ground connections are in place and requirements in Section 260526 "Grounding and Bonding 

for Electrical Systems" have been met. Maximum ground resistance shall be 5 ohms at location of 

transformer.

E. Environment: Enclosures shall be rated for the environment in which they are located. Covers for 

NEMA 250, Type 4X enclosures shall not cause accessibility problems.

F. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install transformers level and plumb on a concrete base with vibration-dampening supports. Locate 

transformers away from corners and not parallel to adjacent wall surface.

B. Construct concrete bases according to Section 033000 "Cast-in-Place Concrete" and anchor floor-

mounted transformers according to manufacturer's written instructions and requirements in 

Section 260529 "Hangers and Supports for Electrical Systems."

1. Coordinate size and location of concrete bases with actual transformer provided. Cast anchor-bolt 

inserts into bases. Concrete, reinforcement, and formwork requirements are specified with 

concrete.

C. Secure transformer to concrete base according to manufacturer's written instructions.

D. Secure covers to enclosure and tighten all bolts to manufacturer-recommended torques to reduce noise 

generation.

E. Remove shipping bolts, blocking, and wedges.
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3.3 CONNECTIONS

A. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."

B. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

C. 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.

D. Provide flexible connections at all conduit and conductor terminations and supports to eliminate sound 

and vibration transmission to the building structure.

3.4 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B. Perform tests and inspections.

C. Small (Up to 167-kVA Single-Phase or 500-kVA Three-Phase) Dry-Type Transformer Field Tests:

1. Visual and Mechanical Inspection.

a. Inspect physical and mechanical condition.

b. Inspect anchorage, alignment, and grounding.

c. Verify that resilient mounts are free and that any shipping brackets have been removed.

d. Verify the unit is clean.

e. Perform specific inspections and mechanical tests recommended by manufacturer.

f. Verify that as-left tap connections are as specified.

g. Verify the presence of surge arresters and that their ratings are as specified.

2. Electrical Tests:

a. Measure resistance at each winding, tap, and bolted connection.

b. Perform insulation-resistance tests winding-to-winding and each winding-to-ground. Apply 

voltage according to manufacturer's published data. In the absence of manufacturer's 

published data, comply with NETA ATS, Table 100.5. Calculate polarization index: the 

value of the index shall not be less than 1.0.

c. Perform turns-ratio tests at all tap positions. Test results shall not deviate by more than 

one-half percent from either the adjacent coils or the calculated ratio. If test fails, replace 

the transformer.

d. Verify correct secondary voltage, phase-to-phase and phase-to-neutral, after energization 

and prior to loading.

D. Remove and replace units that do not pass tests or inspections and retest as specified above.
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E. Infrared Scanning: Two months after Substantial Completion, perform an infrared scan of transformer 

connections.

1. Use an infrared-scanning device designed to measure temperature or detect significant deviations 

from normal values. Provide documentation of device calibration.

2. Perform two follow-up infrared scans of transformers, one at four months and the other at 11 

months after Substantial Completion.

3. Prepare a certified report identifying transformer checked and describing results of scanning. 

Include notation of deficiencies detected, remedial action taken, and scanning observations after 

remedial action.

F. Test Labeling: On completion of satisfactory testing of each unit, attach a dated and signed "Satisfactory 

Test" label to tested component.

3.5 ADJUSTING

A. Record transformer secondary voltage at each unit for at least 48 hours of typical occupancy period. 

Adjust transformer taps to provide optimum voltage conditions at secondary terminals. Optimum is 

defined as not exceeding nameplate voltage plus 5 percent and not being lower than nameplate voltage 

minus 3 percent at maximum load conditions. Submit recording and tap settings as test results.

B. Output Settings Report: Prepare a written report recording output voltages and tap settings.

3.6 CLEANING

A. Vacuum dirt and debris; do not use compressed air to assist in cleaning.

END OF SECTION 262213
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SECTION 262416 - PANELBOARDS

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. Distribution panelboards.

2. Lighting and appliance branch-circuit panelboards.

1.3 DEFINITIONS

A. SPD: Surge protective device.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of panelboard.

1. Include materials, switching and overcurrent protective devices, SPDs, accessories, and 

components indicated.

2. Include dimensions and manufacturers' technical data on features, performance, electrical 

characteristics, ratings, and finishes.

B. Shop Drawings: For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details.

2. Show tabulations of installed devices with nameplates, conductor termination sizes, 

equipment features, and ratings.

3. Detail enclosure types including mounting and anchorage, environmental protection, 

knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.

4. Detail bus configuration, current, and voltage ratings.

5. Short-circuit current rating of panelboards and overcurrent protective devices.

6. Include evidence of NRTL listing for SPD as installed in panelboard.

7. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components.

8. Include wiring diagrams for power, signal, and control wiring.

9. Include time-current coordination curves for each type and rating of overcurrent protective 

device included in panelboards. Submit on translucent log-log graft paper; include selectable 

ranges for each type of overcurrent protective device. Include an Internet link for electronic 

access to downloadable PDF of the coordination curves.
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1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing agency.

B. Panelboard Schedules: For installation in panelboards. Submit final versions after load balancing.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For panelboards and components to include in emergency, 

operation, and maintenance manuals. In addition to items specified in Section 017823 "Operation and 

Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.

2. Time-current curves, including selectable ranges for each type of overcurrent protective 

device that allows adjustments.

1.7 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. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and type, but 

no fewer than three of each size and type.

2. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed for each size 

and type, but no fewer than three of each size and type.

1.8 QUALITY ASSURANCE

A. Manufacturer Qualifications: ISO 9001 or 9002 certified.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Remove loose packing and flammable materials from inside panelboards; install temporary electric 

heating (250 W per panelboard) to prevent condensation.

B. Handle and prepare panelboards for installation according to NEMA PB 1.

1.10 FIELD CONDITIONS

A. Environmental Limitations:

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in 

spaces is complete and dry, work above panelboards is complete, and temporary HVAC 

system is operating and maintaining ambient temperature and humidity conditions at 

occupancy levels during the remainder of the construction period.
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2. Rate equipment for continuous operation under the following conditions unless otherwise 

indicated:

a. Ambient Temperature: Not exceeding 23 deg F to plus 104 deg F.

b. Altitude: Not exceeding 6600 feet.

B. Service Conditions: NEMA PB 1, usual service conditions, as follows:

1. Ambient temperatures within limits specified.

2. Altitude not exceeding 6600 feet.

C. 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 five days in advance of proposed interruption of electric service.

2. Do not proceed with interruption of electric service without Owner's written permission.

3. Comply with NFPA 70E.

PART 2 - PRODUCTS

2.1 PANELBOARDS AND LOAD CENTERS COMMON REQUIREMENTS

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in 

Section 260548.16 "Seismic Controls for Electrical Systems."

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for panelboards 

including clearances between panelboards and adjacent surfaces and other items. Comply with 

indicated maximum dimensions.

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.

D. Comply with NEMA PB 1.

E. Comply with NFPA 70.

F. Enclosures:  Flush and Surface-mounted, dead-front cabinets.

1. Rated for environmental conditions at installed location.

2. Height: 84 inches maximum.

3. 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.

4. Finishes:
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a. Panels and Trim:  Steel and galvanized steel, factory finished immediately after 

cleaning and pretreating with manufacturer's standard two-coat, baked-on finish 

consisting of prime coat and thermosetting topcoat.

b. Back Boxes:  Galvanized steel.

G. Incoming Mains:

1. Location:  Top or Bottom; coordinate with field conditions.

H. Phase, Neutral, and Ground Buses:

1. Material:  Tin-plated aluminum or Hard-drawn copper, 98 percent conductivity.

a. Plating shall run entire length of bus.

b. Bus shall be fully rated the entire length.

2. Interiors shall be factory assembled into a unit. Replacing switching and protective devices 

shall not disturb adjacent units or require removing the main bus connectors.

3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding 

conductors; bonded to box.

4. Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance 

applications. Mount electrically isolated from enclosure. Do not mount neutral bus in gutter.

I. Conductor Connectors: Suitable for use with conductor material and sizes.

1. Material:  Tin-plated aluminum or Hard-drawn copper, 98 percent conductivity.

2. Terminations shall allow use of 75 deg C rated conductors without derating.

3. Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if required, for 

larger conductors.

4. Main and Neutral Lugs:  Compression or Mechanical type, with a lug on the neutral bar for 

each pole in the panelboard.

5. Ground Lugs and Bus-Configured Terminators:  Compression or Mechanical type, with a lug 

on the bar for each pole in the panelboard.

J. NRTL Label: Panelboards or load centers shall be labeled by an NRTL acceptable to authority 

having jurisdiction for use as service equipment with one or more main service disconnecting and 

overcurrent protective devices. Panelboards or load centers shall have meter enclosures, wiring, 

connections, and other provisions for utility metering. Coordinate with utility company for exact 

requirements.

K. Future Devices: Panelboards or load centers shall have mounting brackets, bus connections, filler 

plates, and necessary appurtenances required for future installation of devices.

1. Percentage of Future Space Capacity:  Ten percent.

L. 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.
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1. Panelboards and overcurrent protective devices rated 240 V or less shall have short-circuit 

ratings as shown on Drawings, but not less than 10,000 A rms symmetrical.

2. Panelboards and overcurrent protective devices rated above 240 V and less than 600 V shall 

have short-circuit ratings as shown on Drawings, but not less than 14,000 A rms symmetrical.

2.2 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Panelboards shall withstand the effects of earthquake motions determined 

according to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts 

from the device when subjected to the seismic forces specified."

B. Surge Suppression: Factory installed as an integral part of indicated panelboards, complying with 

UL 1449 SPD Type 2.

2.3 POWER PANELBOARDS

A. Manufacturers: Subject to compliance with requirements, provide products by the following:

1. Square D; Schneider Electric USA.

B. Panelboards: UL67, UL 50, Class CTL.

C. Doors: Secured with vault-type latch with tumbler lock; keyed alike.

1. For doors more than 36 inches high, provide two latches, keyed alike.

D. Mains:  Fused switch.

E. Branch Overcurrent Protective Devices: Fused switches.

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Manufacturers: Subject to compliance with requirements, provide products by the following:

1. Square D; Schneider Electric USA.

B. Panelboards: UL 67, UL 50, Class CTL.

C. Mains: Fusible switch or lugs only.

D. Branch Overcurrent Protective Devices: Fused disconnects, replaceable without disturbing adjacent 

units.

E. Doors: Door-in-door construction with concealed hinges; secured with multipoint latch with tumbler 

lock; keyed alike. Outer door shall permit full access to the panel interior. Inner door 
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shall permit access to breaker operating handles and labeling, but current carrying terminals and bus 

shall remain concealed.

2.5 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. Obtain overcurrent protective devices UL-listed for use in the associated panelboard, and supplied by 

the same manufacturer.

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. Circuit Directory: Computer-generated circuit directory mounted inside panelboard door with 

transparent plastic protective cover.

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from all 

other circuits.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify actual conditions with field measurements prior to ordering panelboards to verify that 

equipment fits in allocated space in, and comply with, minimum required clearances specified in 

NFPA 70.

B. Receive, inspect, handle, and store panelboards according to [NECA 407] [NEMA PB 1.1].

C. Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have been 

subjected to water saturation.

D. Examine elements and surfaces to receive panelboards for compliance with installation tolerances 

and other conditions affecting performance of the Work.

E. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Coordinate layout and installation of panelboards and components with other construction that 

penetrates walls or is supported by them, including electrical and other types of equipment, 

raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces. 

Maintain required workspace clearances and required clearances for equipment access doors and 

panels.

B. Comply with NECA 1.
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C. Install panelboards and accessories according to NECA 407.

D. Equipment Mounting:

1. Comply with requirements for seismic control devices specified in Section 260548.16 

"Seismic Controls for Electrical Systems."

E. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic 

Controls for Electrical Systems."

F. Mount top of trim 90 inches above finished floor unless otherwise indicated.

G. Mount panelboard cabinet plumb and rigid without distortion of box.

H. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.

I. Install overcurrent protective devices and controllers not already factory installed.

J. 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.

K. Install filler plates in unused spaces.

L. Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space designated to 

be ceiling space in the future. Stub four 1-inch empty conduits into raised floor space or below slab 

not on grade.

M. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing load 

balancing.

N. Mount spare fuse cabinet in accessible location.

3.3 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 after balancing panelboard 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. Install warning signs complying with requirements in Section 260553 "Identification for Electrical 

Systems" identifying source of remote circuit.
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3.4 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test for low-voltage air circuit 

breakers and low-voltage surge arrestors stated in NETA ATS, Paragraph 7.6 Circuit 

Breakers and Paragraph 7.19.1 Surge Arrestors, Low-Voltage. Do not perform optional tests. 

Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; 

otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days after 

Final Acceptance, perform an infrared scan of each panelboard. Remove front panels 

so joints and connections are accessible to portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each 

panelboard 11 months after date of Substantial Completion.

c. Instruments and Equipment:

1) Use an infrared scanning device designed to measure temperature or to detect 

significant deviations from normal values. Provide calibration record for device.

C. Panelboards will be considered defective if they do not pass tests and inspections.

D. 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.

3.5 ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended 

by manufacturer.

B. Load Balancing: After Substantial Completion, but not more than 60 days after Final Acceptance, 

measure load balancing and make circuit changes. Prior to making circuit changes to achieve load 

balancing, inform Architect of effect on phase color coding.

1. Measure loads during period of normal facility operations.

2. Perform circuit changes to achieve load balancing outside normal facility operation schedule 

or at times directed by the Architect. Avoid disrupting services such as fax machines and on-

line data processing, computing, transmitting, and receiving equipment.

3. After changing circuits to achieve load balancing, recheck loads during normal facility 

operations. Record load readings before and after changing circuits to achieve load balancing.

4. Tolerance: Maximum difference between phase loads, within a panelboard, shall not exceed 

20 percent.
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3.6 PROTECTION

A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain temperature 

according to manufacturer's written instructions.

END OF SECTION 262416
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SECTION 262726 - WIRING DEVICES

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. Standard-grade receptacles, 125 V, 15 and 20 A.

2. USB receptacles.

3. GFCI receptacles, 125 V, 20 A.

4. Toggle switches, 120/277 V, 15 and 20 A.

5. Occupancy sensors.

6. Wall-box dimmers.

7. Wall plates.

8. Floor service fittings.

1.3 DEFINITIONS

A. GFCI: Ground-fault circuit interrupter.

B. Pigtail: Short lead used to connect a device to a branch-circuit conductor.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.5 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-label 

warnings and instruction manuals that include labeling conditions.
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PART 2 - PRODUCTS

2.1 GENERAL WIRING-DEVICE REQUIREMENTS

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and use.

B. Comply with NFPA 70.

C. RoHS compliant.

D. Comply with NEMA WD 1.

E. Devices that are manufactured for use with modular plug-in connectors may be substituted under 

the following conditions:

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.

2. Devices shall comply with requirements in this Section.

F. Devices for Owner-Furnished Equipment:

1. Receptacles: Match plug configurations.

G. Device Color:

1. Wiring Devices on shared circuits:  White.

2. Wiring Devices on dedicated circuits: Gray.

H. Wall Plate Color: For plastic covers, match device color.

I. Source Limitations: Obtain each type of wiring device and associated wall plate from single source 

from single manufacturer.

2.2 STANDARD-GRADE RECEPTACLES, 125 V, 20 A

A. Duplex Receptacles, 125 V, 20 A:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Eaton (Arrow Hart).

b. Hubbell Incorporated; Wiring Device-Kellems.

c. Leviton Manufacturing Co., Inc.

d. Pass & Seymour/Legrand (Pass & Seymour).

2. Description: Two pole, three wire, and self-grounding.

3. Configuration: NEMA WD 6, Configuration 5-20R.

4. Standards: Comply with UL 498 and FS W-C-596.
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B. Tamper-Resistant Duplex Receptacles, 125 V, 20 A:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Eaton (Arrow Hart).

b. Hubbell Incorporated; Wiring Device-Kellems.

c. Leviton Manufacturing Co., Inc.

d. Pass & Seymour/Legrand (Pass & Seymour).

2. Description: Two pole, three wire, and self-grounding. Integral shutters that operate only 

when a plug is inserted in the receptacle.

3. Configuration: NEMA WD 6, Configuration 5-20R.

4. Standards: Comply with UL 498 and FS W-C-596.

5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles" 

Article.

2.3 STANDARD-GRADE RECEPTACLES, 125 V, 15 A

A. Duplex Receptacles, 125 V, 15 A:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Eaton (Arrow Hart).

b. Hubbell Incorporated; Wiring Device-Kellems.

c. Leviton Manufacturing Co., Inc.

d. Pass & Seymour/Legrand (Pass & Seymour).

2. Description: Two pole, three wire, and self-grounding.

3. Configuration: NEMA WD 6, Configuration 5-15R.

4. Standards: Comply with UL 498 and FS W-C-596.

B. Tamper-Resistant Duplex Receptacles, 125 V, 15 A:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Eaton (Arrow Hart).

b. Hubbell Incorporated; Wiring Device-Kellems.

c. Leviton Manufacturing Co., Inc.

d. Pass & Seymour/Legrand (Pass & Seymour).

2. Description: Two pole, three wire, and self-grounding. Integral shutters that operate only 

when a plug is inserted in the receptacle.

3. Configuration: NEMA WD 6, Configuration 5-15R.

4. Standards: Comply with UL 498 and FS W-C-596.

5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles" 

Article.
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2.4 USB RECEPTACLES

A. USB Charging Receptacles:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Hubbell Incorporated; Wiring Device-Kellems.

b. Leviton Manufacturing Co., Inc.

c. Pass & Seymour/Legrand (Pass & Seymour).

2. Description: Single-piece, rivetless, nickel-plated, all-brass grounding system. Nickel-plated, 

brass mounting strap.

3. USB Receptacles:  Dual and quad, USB Type A, 5 V dc, and 2.1 A per receptacle 

(minimum).

4. Standards: Comply with UL 1310 and USB 3.0 devices.

5. Provide hospital-grade receptacles in patient care areas.

B. Tamper-Resistant Duplex and USB Charging Receptacles:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Hubbell Incorporated; Wiring Device-Kellems.

b. Leviton Manufacturing Co., Inc.

c. Pass & Seymour/Legrand (Pass & Seymour).

2. Description: Single-piece, rivetless, nickel-plated, all-brass grounding system. Nickel-plated, 

brass mounting strap. Integral shutters that operate only when a plug is inserted in the line 

voltage receptacle.

3. Line Voltage Receptacles: Two pole, three wire, and self-grounding; NEMA WD 6, 

Configuration 5-20R.

4. USB Receptacles: Dual USB Type A, 5 V dc, and 2.1 A per receptacle (minimum).

5. Standards: Comply with UL 498, UL 1310, USB 3.0 devices, and FS W-C-596.

6. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles" 

Article.

7. Provide hospital-grade receptacles in patient care areas.

2.5 GFCI RECEPTACLES, 125 V, 20 A

A. Duplex GFCI Receptacles, 125 V, 20 A:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Hubbell Incorporated; Wiring Device-Kellems.

b. Leviton Manufacturing Co., Inc.
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c. Pass & Seymour/Legrand (Pass & Seymour).

2. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two 

pole, three wire, and self-grounding.

3. Configuration: NEMA WD 6, Configuration 5-20R.

4. Type:  Non-feed through.

5. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596.

B. Tamper-Resistant Duplex GFCI Receptacles, 125 V, 20 A:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Hubbell Incorporated; Wiring Device-Kellems.

b. Leviton Manufacturing Co., Inc.

c. Pass & Seymour/Legrand (Pass & Seymour).

2. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two 

pole, three wire, and self-grounding. Integral shutters that operate only when a plug is 

inserted in the receptacle.

3. Configuration: NEMA WD 6, Configuration 5-20R.

4. Type:  Non-feed through.

5. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596.

6. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles" 

Article.

C. Tamper- and Weather-Resistant, GFCI Duplex Receptacles, 125 V, 20 A:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Hubbell Incorporated; Wiring Device-Kellems.

b. Leviton Manufacturing Co., Inc.

c. Pass & Seymour/Legrand (Pass & Seymour).

2. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two 

pole, three wire, and self-grounding. Integral shutters that operate only when a plug is 

inserted in the receptacle. Square face.

3. Configuration: NEMA WD 6, Configuration 5-15R.

4. Type:  Non-feed through.

5. Standards: Comply with UL 498 and UL 943 Class A.

2.6 TOGGLE SWITCHES, 120/277 V, 20 A

A. Single-Pole Switches, 120/277 V, 20 A:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Hubbell Incorporated; Wiring Device-Kellems.
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b. Leviton Manufacturing Co., Inc.

c. Pass & Seymour/Legrand (Pass & Seymour).

2. Standards: Comply with UL 20 and FS W-S-896.

B. Three-Way Switches, 120/277 V, 20 A:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Hubbell Incorporated; Wiring Device-Kellems.

b. Leviton Manufacturing Co., Inc.

c. Pass & Seymour/Legrand (Pass & Seymour).

2. Comply with UL 20 and FS W-S-896.

C. Four-Way Switches, 120/277 V, 20 A:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Hubbell Incorporated; Wiring Device-Kellems.

b. Leviton Manufacturing Co., Inc.

c. Pass & Seymour/Legrand (Pass & Seymour).

2. Standards: Comply with UL 20 and FS W-S-896.

2.7 OCCUPANCY SENSORS

A. Wall Switch Sensor Light Switch, Dual Technology:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Hubbell Incorporated; Wiring Device-Kellems.

b. Leviton Manufacturing Co., Inc.

c. Pass & Seymour/Legrand (Pass & Seymour).

2. Description: Switchbox-mounted, combination lighting-control sensor and conventional 

switch lighting-control unit using dual (ultrasonic and passive infrared) technology.

3. Standards: Comply with UL 20.

4. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 277 V ac for 

fluorescent or LED lighting, and 1/4 hp at 120 V ac.

5. Adjustable time delay of 5-30 minutes.

6. Able to be locked to Manual-On mode.

7. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc.
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2.8 DIMMERS

A. Wall-Box Dimmers:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Hubbell Incorporated; Wiring Device-Kellems.

b. Leviton Manufacturing Co., Inc.

c. Lutron Electronics Co., Inc.

d. Pass & Seymour/Legrand (Pass & Seymour).

2. Description: Dual voltage 120V/277V, 0-10VDC dimmer switch with integral, quiet on-off 

switches, with audible frequency and EMI/RFI suppression filters.

3. Control: Continuously adjustable slider; with single-pole or three-way switching.

4. Standards: Comply with UL 1472.

5. LED Lamp Dimmer Switches: Modular; compatible with 0-10VDC dimming LED drivers.

2.9 WALL PLATES

A. Single Source: Obtain wall plates from same manufacturer of wiring devices.

B. Single and combination types shall match corresponding wiring devices.

1. Plate-Securing Screws: Metal with head color to match plate finish.

2. Material for Finished Spaces:  Smooth nylon.

3. Material for Unfinished Spaces:  Galvanized steel.

4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed and 

labeled for use in wet and damp locations.

C. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-

resistant, die-cast aluminum with lockable cover.

2.10 FLOOR SERVICE FITTINGS

A. Flush-Type Floor Service Fittings:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:

a. Hubbell Premise Wiring.

b. Thomas & Betts Power Solutions; ABB Group.

c. Wiremold / Legrand.

2. Description: Type: Modular, flush-type, dual-service units suitable for wiring method used, 

with cover flush with finished floor.
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3. Compartments: Barrier separates power from voice and data communication cabling.

4. Service Plate and Cover:  Round, die-cast aluminum with satin finish.

5. Power Receptacle: NEMA WD 6 Configuration 5-20R, gray finish, unless otherwise 

indicated.

6. Data Communication Outlet:  Two modular, keyed, color-coded, RJ-45 jacks for twisted pair 

cable, complying with requirements in Section 271513 "Communications Copper Horizontal 

Cabling."

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 

indicated.

B. Coordination with Other Trades:

1. Protect installed devices and their boxes. Do not place wall finish materials over device 

boxes, and do not cut holes for boxes with routers that are guided by riding against outside of 

boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 

paint, and other material that may contaminate the raceway system, conductors, and cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 

unless the joint is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is complete.

C. Conductors:

1. Do not strip insulation from conductors until right before they are spliced or terminated on 

devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid 

scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall comply with NFPA 70, Article 300, 

without pigtails.

4. Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.

b. Straighten conductors that remain and remove corrosion and foreign matter.

c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.

D. Device Installation:

1. Replace devices that have been in temporary use during construction and that were installed 

before building finishing operations were complete.

2. Keep each wiring device in its package or otherwise protected until it is time to connect 

conductors.

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 

possible moment.
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4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid 

conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.

6. Use a torque screwdriver when a torque is recommended or required by manufacturer.

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections.

8. Tighten unused terminal screws on the device.

9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-

mounting screws in yokes, allowing metal-to-metal contact.

E. Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted 

receptacles to the left.

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet 

boxes when standard device plates do not fit flush or do not cover rough wall opening.

G. Dimmers:

1. Install dimmers within terms of their listing.

2. Install unshared neutral conductors on line and load side of dimmers according to 

manufacturers' device, listing conditions in the written instructions.

H. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical and 

with grounding terminal of receptacles on top. Group adjacent switches under single, multigang 

wall plates.

I. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and 

furnishings.

3.2 GFCI RECEPTACLES

A. Install non-feed-through GFCI receptacles where protection of downstream receptacles is not 

required.

3.3 IDENTIFICATION

A. Comply with Section 260553 "Identification for Electrical Systems."

B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or 

engraved machine printing with black-filled lettering on face of plate, and durable wire markers or 

tags inside outlet boxes.

C. Essential Electrical System: Mark receptacles supplied from the essential electrical system to allow 

easy identification using a self-adhesive label.
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3.4 FIELD QUALITY CONTROL

A. Test Instruments: Use instruments that comply with UL 1436.

B. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or illuminated digital-

display indicators of measurement.

C. Perform the following tests and inspections:

1. In healthcare facilities, prepare reports that comply with NFPA 99.

2. Test Instruments: Use instruments that comply with UL 1436.

3. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or illuminated 

digital-display indicators of measurement.

D. Tests for Receptacles:

1. Line Voltage: Acceptable range is 105 to 132 V.

2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.

3. Ground Impedance: Values of up to 2 ohms are acceptable.

4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.

5. Using the test plug, verify that the device and its outlet box are securely mounted.

6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault-current path, defective devices, or similar 

problems. Correct circuit conditions, remove malfunctioning units and replace with new 

ones, and retest as specified above.

E. Test straight-blade hospital-grade outlets for the retention force of the grounding blade according to 

NFPA 99. Retention force shall be not less than 4 oz..

F. Wiring device will be considered defective if it does not pass tests and inspections.

G. Prepare test and inspection reports.

END OF SECTION 262726
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SECTION 265119 - LED INTERIOR LIGHTING

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 the following types of LED luminaires:

1. Cylinder.

2. Downlight.

3. Recessed, linear.

4. Strip light.

5. Surface mount, linear.

6. Surface mount, nonlinear.

7. Suspended, linear.

8. Suspended, nonlinear.

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.

2. Section 260933 "Central Dimming Controls" or Section 260936 "Modular Dimming Controls" for 

architectural dimming systems and for fluorescent dimming controls with dimming ballasts specified in 

interior lighting Sections.

1.3 DEFINITIONS

A. CCT: Correlated color temperature.

B. CRI: Color Rendering Index.

C. Fixture: See "Luminaire."

D. IP: International Protection or Ingress Protection Rating.

E. LED: Light-emitting diode.

F. Lumen: Measured output of lamp and luminaire, or both.

G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.
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1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Arrange in order of luminaire designation.

2. Include data on features, accessories, and finishes.

3. Include physical description and dimensions of luminaires.

4. Include emergency lighting units, including batteries and chargers.

5. Include life, output (lumens, CCT, and CRI), and energy-efficiency data.

6. Photometric data and adjustment factors based on laboratory tests.

a. 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.

B. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation and maintenance 

manuals.

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.

1.6 QUALITY ASSURANCE

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's laboratory that is 

accredited under the NVLAP for Energy Efficient Lighting Products.

B. Provide luminaires from a single manufacturer for each luminaire type.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.
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PART 2 - PRODUCTS

2.1 LED light fixtures are specified in schedules on drawings. Fixtures are supplied by owner, installed by 

electrical contractor.

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 luminaire to verify actual locations of luminaire and electrical connections before 

luminaire installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 TEMPORARY LIGHTING

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When construction is 

sufficiently complete, clean luminaires used for temporary lighting and install new lamps.

3.3 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. Flush-Mounted Luminaires:

1. Secured to outlet box.

2. Attached to ceiling structural members at four points equally spaced around circumference of luminaire.

3. Trim ring flush with finished surface.

F. Wall-Mounted Luminaires: 
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1. Attached to structural members in walls.

2. Do not attach luminaires directly to gypsum board.

G. Suspended Luminaires:

1. Ceiling Mount:

a.  Pendant mount with 5/32-inch- diameter aircraft cable supports adjustable to 10 feet in length.

2. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.

3. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with approved outlet 

box and accessories that hold stem and provide damping of luminaire oscillations. Support outlet box 

vertically to building structure using approved devices.

4. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and wire support for 

suspension for each unit length of luminaire chassis, including one at each end.

5. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods to building 

structure.

H. Ceiling-Grid-Mounted Luminaires:

1. Secure to any required outlet box.

2. Use approved devices and support components to connect luminaire to ceiling grid and building 

structure in a minimum of four locations, spaced near corners of luminaire.

I. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for 

wiring connections.

3.4 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification 

specified in Section 260553 "Identification for Electrical Systems."

3.5 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.
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3.6 ADJUSTING

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-site 

assistance in adjusting the direction of aim of luminaires to suit occupied conditions. Make up to two visits to 

Project during other-than-normal hours for this purpose. Some of this work may be required during hours of 

darkness.

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are defective.

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.

3. Adjust the aim of luminaires in the presence of the Architect.

END OF SECTION 265119
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SECTION 280513 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY

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. UTP cabling.

2. Coaxial cabling.

3. Low-voltage control cabling.

4. Control-circuit conductors.

5. Fire alarm wire and cable.

6. Identification products.

1.3 DEFINITIONS

A. BICSI:  Building Industry Consulting Service International.

B. EMI:  Electromagnetic interference.

C. IDC:  Insulation displacement connector.

D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for 

remote-control and signaling power-limited circuits.

E. Open Cabling:  Passing telecommunications cabling through open space (e.g., between the studs of a wall 

cavity).

1.4 ACTION SUBMITTALS

A. Product Data:  For each type of product.

1. For coaxial cable, include the following installation data for each type used:

a. Nominal OD.

b. Minimum bending radius.

c. Maximum pulling tension.
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1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For qualified layout technician, installation supervisor, and field inspector.

B. Source quality-control reports.

C. Field quality-control reports.

1.6 QUALITY ASSURANCE

A. Testing Agency Qualifications:  An NRTL.

1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site 

testing.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Test cables upon receipt at Project site.

1. Test each pair of UTP cable for open and short circuits.

1.8 FIELD CONDITIONS

A. Do not install conductors and cables that are wet, moisture damaged, or mold damaged.

1. Indications that wire and cables are wet or moisture damaged include, but are not limited to, 

discoloration and sagging of factory packing materials.

B. Environmental Limitations:  Do not deliver or install UTP, optical fiber, and coaxial cables and 

connecting materials until wet work in spaces is complete and dry, and temporary HVAC system is 

operating and maintaining ambient temperature and humidity conditions at occupancy levels during the 

remainder of the construction period.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  

Identify products with appropriate markings of applicable testing agency.

1. Flame-Spread Index:  25 or less.

2. Smoke-Developed Index:  50 or less.

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.
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2.2 BACKBOARDS

A. Backboards:  Plywood, fire-retardant treated, 3/4 by 48 by 96 inches.  Comply with requirements for 

plywood backing panels in Section 061000 "Rough Carpentry."

2.3 UTP CABLE

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that 

may be incorporated into the Work include, but are not limited to, the following:

1. Belden Inc.

2. Berk-Tek; a Nexans company.

B. Description:  100-ohm, four-pair UTP, covered with a blue thermoplastic jacket.

1. Comply with ICEA S-90-661 for mechanical properties.

2. Comply with TIA/EIA-568-B.1 for performance specifications.

3. Comply with TIA/EIA-568-B.2, Category 6.

4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with 

UL 444 and NFPA 70 for the following types:

a. Communications, Plenum Rated:  Type CMP or MPP, complying with NFPA 262.

b. Communications, Riser Rated:  Type CMR; or MPP, CMP, or MPR, complying with 

UL 1666.

2.4 UTP CABLE HARDWARE

A. Manufacturers:  Subject to compliance with requirements, provide products by the following:

1. Ortronics, Inc.

B. UTP Cable Connecting Hardware:  IDC type, using modules designed for punch-down caps or tools.  

Cables shall be terminated with connecting hardware of the same category or higher.

C. Connecting Blocks:  110-style for Category 6.  Provide blocks for the number of cables terminated on the 

block, plus percent spare.  Integral with connector bodies, including plugs and jacks where indicated.

2.5 COAXIAL CABLE

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that 

may be incorporated into the Work include, but are not limited to, the following:

1. Alpha Wire Company.

2. Belden Inc.

3. Coleman Cable, Inc.

4. CommScope, Inc.
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B. General Coaxial Cable Requirements:  Broadband type, recommended by cable manufacturer specifically 

for broadband data transmission applications.  Coaxial cable and accessories shall have 75-ohm nominal 

impedance with a return loss of 20 dB maximum from 7 to 806 MHz.

C. RG-6/U:  NFPA 70, Type CATV or CM.

1. No. 16 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE insulation.

2. Double shielded with 100 percent aluminum-foil shield and 60 percent aluminum braid.

3. Jacketed with black PVC or PE.

4. Suitable for indoor installations.

D. NFPA and UL Compliance:  Coaxial cables shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction as complying with UL 1655, and with NFPA 70 "Radio and Television 

Equipment" and "Community Antenna Television and Radio Distribution" Articles.  Types are as 

follows:

1. CATV Plenum Rated:  Type CATVP, complying with NFPA 262.

2. CATV Riser Rated:  Type CATVR, complying with UL 1666.

2.6 COAXIAL CABLE HARDWARE

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that 

may be incorporated into the Work include, but are not limited to, the following:

1. Emerson Network Power Connectivity Solutions; AIM Electronics Brand.

2. Leviton Commercial Networks Division.

3. Siemon.

B. Coaxial-Cable Connectors:  Type BNC, 75 ohms.

2.7 LOW-VOLTAGE CONTROL CABLE

A. Paired Cable:  NFPA 70, Type CMG.

1. One pair, twisted, No. 16 AWG, stranded (19x29) tinned copper conductors.

2. PVC insulation.

3. Unshielded.

4. PVC jacket.

5. Flame Resistance:  Comply with UL 1581.

B. Plenum-Rated, Paired Cable:  NFPA 70, Type CMP.

1. One pair, twisted, No. 16 AWG, stranded (19x29) tinned copper conductors.

2. PVC insulation.

3. Unshielded.

4. PVC jacket.

5. Flame Resistance:  Comply with NFPA 262.
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2.8 CONTROL-CIRCUIT CONDUCTORS

A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, complying with UL 83, in raceway.

B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, complying with UL 83, in raceway or 

power-limited cable, complying with UL 83, concealed in building finishes.

C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or TF, complying with UL 83.

2.9 FIRE ALARM WIRE AND CABLE

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that 

may be incorporated into the Work include, but are not limited to, the following:

1. Comtran Corporation.

2. Genesis Cable Products; Honeywell International, Inc.

3. Rockbestos-Suprenant Cable Corp.

4. West Penn Wire.

B. General Wire and Cable Requirements:  NRTL listed and labeled as complying with NFPA 70, 

Article 760.

C. Signaling Line Circuits:  Twisted, shielded pair, size as recommended by system manufacturer.

D. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded 

insulation.

1. Low-Voltage Circuits:  No. 16 AWG, minimum.

2. Line-Voltage Circuits:  No. 12 AWG, minimum.

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, and complying with 

requirements in UL 2196 for a 2-hour rating.

2.10 IDENTIFICATION PRODUCTS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that 

may be incorporated into the Work include, but are not limited to, the following:

1. Brady Worldwide, Inc.

2. HellermannTyton North America.

3. Kroy LLC.

4. Panduit Corp.

B. Comply with UL 969 for a system of labeling materials, including label stocks, laminating adhesives, and 

inks used by label printers.
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C. Comply with requirements in Section 260553 "Identification for Electrical Systems."

2.11 SOURCE QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to evaluate cables.

B. Factory test UTP and optical fiber cables on reels according to TIA/EIA-568-B.1.

C. Factory test UTP cables according to TIA/EIA-568-B.2.

D. Factory test multimode optical fiber cables according to TIA-526-14-A and TIA/EIA-568-B.3.

E. Factory sweep test coaxial cables at frequencies from 5 MHz to 1 GHz.  Sweep test shall test the 

frequency response, or attenuation over frequency, of a cable by generating a voltage whose frequency is 

varied through the specified frequency range and graphing the results.

F. Cable will be considered defective if it does not pass tests and inspections.

G. Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 INSTALLATION OF HANGERS AND SUPPORTS

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for 

installation of supports for cables.

3.2 WIRING METHOD

A. Install wiring in metal pathways and wireways.

1. Minimum conduit size shall be 3/4 inch.  Control and data transmission wiring shall not share 

conduit with other building wiring systems.

2. Comply with requirements in Section 280528 "Pathways for Electronic Safety and Security."

3. Comply with requirements in Section 260536 "Cable Trays for Electrical Systems."

B. Install cable, concealed in accessible ceilings, walls, and floors when possible.

C. Wiring within Enclosures:

1. Bundle, lace, and train conductors to terminal points with no excess and without exceeding 

manufacturer's limitations on bending radii.

2. Install lacing bars and distribution spools.

3. Separate power-limited and non-power-limited conductors as recommended in writing by 

manufacturer.

4. Install conductors parallel with or at right angles to sides and back of enclosure.
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5. Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with 

intrusion system to terminal blocks.

6. Mark each terminal according to system's wiring diagrams.

7. Make all connections with approved crimp-on terminal spade lugs, pressure-type terminal blocks, 

or plug connectors.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Comply with NECA 1.

B. Conductors:  Size according to system manufacturer's written instructions unless otherwise indicated.

C. General Requirements for Cabling:

1. Comply with TIA/EIA-568-B.1.

2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."

3. Terminate all conductors; no cable shall contain unterminated elements.  Make terminations only 

at indicated outlets, terminals, and cross-connect and patch panels.

4. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 inches and not 

more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.

5. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations 

on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling Termination 

Practices" Chapter.  Install lacing bars and distribution spools.

6. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between 

termination, tap, or junction points.  Remove and discard cable if damaged during installation and 

replace it with new cable.

7. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall 

not be used for heating.

8. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull tensions.

D. UTP Cable Installation:  Install using techniques, practices, and methods that are consistent with 

Category 6 rating of components and that ensure Category 6 performance of completed and linked signal 

paths, end to end.

1. Comply with TIA/EIA-568-B.2.

2. Install 110-style IDC termination hardware unless otherwise indicated.

3. Do not untwist UTP cables more than 1/2 inch from the point of termination to maintain cable 

geometry.

E. Outdoor Coaxial Cable Installation:

1. Install outdoor connections in enclosures complying with NEMA 250, Type 4X.  Install corrosion-

resistant connectors with properly designed O-rings to keep out moisture.

2. Attach antenna lead-in cable to support structure at intervals not exceeding 36 inches.

F. Open-Cable Installation:
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1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with 

terminating hardware and interconnection equipment.

2. Suspend copper cable not in a wireway or pathway a minimum of 8 inches above ceilings by cable 

supports not more than 60 inches apart.

3. Cable shall not be run through structural members or in contact with pipes, ducts, or other 

potentially damaging items.

G. Separation from EMI Sources:

1. Comply with BICSI TDMM and TIA-569-B recommendations for separating unshielded copper 

voice and data communication cable from potential EMI sources, including electrical power lines 

and equipment.

2. Separation between open communications cables or cables in nonmetallic raceways and 

unshielded power conductors and electrical equipment shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches.

b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches.

c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches.

3. Separation between communications cables in grounded metallic raceways and unshielded power 

lines or electrical equipment shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches.

b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches.

c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches.

4. Separation between cables in grounded metallic raceways and power lines and electrical 

equipment located in grounded metallic conduits or enclosures shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.

b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches.

c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches.

5. Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A 

minimum of 48 inches.

6. Separation between Cables and Fluorescent Fixtures:  A minimum of 5 inches.

3.4 FIRE ALARM WIRING INSTALLATION

A. Comply with NECA 1 and NFPA 72.

B. Wiring Method:  Install wiring in metal raceway according to Section 260533 "Raceways and Boxes for 

Electrical Systems."

1. Install plenum cable in environmental air spaces, including plenum ceilings.

2. Fire alarm circuits and equipment control wiring associated with the fire alarm system shall be 

installed in a dedicated raceway system.  This system shall not be used for any other wire or cable.

C. Wiring Method:
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1. Cables and raceways used for fire alarm circuits, and equipment control wiring associated with the 

fire alarm system, may not contain any other wire or cable.

2. Fire-Rated Cables:  Use of 2-hour, fire-rated fire alarm cables, NFPA 70, Types MI and CI, is not 

permitted.

3. Signaling Line Circuits:  Power-limited fire alarm cables shall not be installed in the same cable or 

raceway as signaling line circuits.

D. 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 the fire alarm system to terminal 

blocks.  Mark each terminal according to the system's wiring diagrams.  Make all connections with 

approved crimp-on terminal spade lugs, pressure-type terminal blocks, or plug connectors.

E. Cable Taps:  Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or equipment 

enclosures where circuit connections are made.

F. 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.

G. Risers:  Install at least two vertical cable risers to serve the fire alarm system.  Separate risers in close 

proximity to each other with a minimum one-hour-rated wall, so the loss of one riser does not prevent the 

receipt or transmission of signals from other floors or zones.

H. Wiring to Remote Alarm Transmitting Device:  1-inch 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.

3.5 POWER AND CONTROL-CIRCUIT CONDUCTORS

A. 120-V Power Wiring:  Install according to Section 260519 "Low-Voltage Electrical Power Conductors 

and Cables" unless otherwise indicated.

B. Minimum Conductor Sizes:

1. Class 1 remote-control and signal circuits, No. 14 AWG.

2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG.

3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 AWG.

3.6 CONNECTIONS

A. Comply with requirements in Section 281300 "Access Control" for connecting, terminating, and 

identifying wires and cables.
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B. Comply with requirements in Section 282300 "Video Surveillance" for connecting, terminating, and 

identifying wires and cables.

C. Comply with requirements in Section 283111 "Digital, Addressable Fire-Alarm System for connecting, 

terminating, and identifying wires and cables.

3.7 FIRESTOPPING

A. Comply with requirements in Section 078413 "Penetration Firestopping."

B. Comply with TIA-569-B, "Firestopping" Annex A.

C. Comply with BICSI TDMM, "Firestopping Systems" Article.

3.8 GROUNDING

A. For communications wiring, comply with J-STD-607-A and with BICSI TDMM, "Grounding, Bonding, 

and Electrical Protection" Chapter.

B. For low-voltage wiring and cabling, comply with requirements in Section 260526 "Grounding and 

Bonding for Electrical Systems."

3.9 IDENTIFICATION

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with 

requirements for identification specified in Section 260553 "Identification for Electrical Systems."

3.10 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.

B. Perform the following tests and inspections:

1. Visually inspect UTP and optical fiber cable jacket materials for NRTL certification markings.  

Inspect cabling terminations to confirm color-coding for pin assignments, and inspect cabling 

connections to confirm compliance with TIA/EIA-568-B.1.

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch 

cords, and labeling of all components.

3. Test UTP cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity between 

conductors.  Test operation of shorting bars in connection blocks.  Test cables after termination 

but not cross connection.

a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-B.2.  

Perform tests with a tester that complies with performance requirements in "Test 

Instruments (Normative)" Annex, complying with measurement accuracy specified in 

"Measurement Accuracy (Informative)" Annex.  Use only test cords 
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and adapters that are qualified by test equipment manufacturer for channel or link test 

configuration.

4. Coaxial Cable Tests:  Comply with requirements in Section 274133 "Master Antenna Television 

System."

C. Document data for each measurement.  Print data for submittals in a summary report that is formatted 

using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the instrument to the computer, 

save as text files, print, and submit.

D. End-to-end cabling will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

END OF SECTION 280513

January 31, 2023

Construction Documents

April 17, 2023April 21, 2023





Tecton Project #URI-74-IN Design Developmnt

Avedisian Hall PDI Improvements

URI # KC.G.AVED.2021.003

December 21, 2022 ADDRESSABLE FIRE-ALARM SYSTEMS

284621.11 - 1

SECTION 284621.11 - ADDRESSABLE FIRE-ALARM SYSTEMS

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. Existing fire-alarm system to be modified.

2. Duct smoke detectors.

1.3 SEQUENCING AND SCHEDULING

A. Existing Fire-Alarm Equipment: Maintain existing equipment fully operational until new equipment has been tested 

and accepted. When new equipment is installed, label it "NOT IN SERVICE" until it is accepted. Remove labels from 

new equipment when put into service, and label existing fire-alarm equipment "NOT IN SERVICE" until removed 

from building.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product, including furnished options and accessories.

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

2. Include rated capacities, operating characteristics, and electrical characteristics.

1.5 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

B. Qualification Statements: For Installer.

C. Sample Warranty: Submittal must include line item pricing for replacement parts and labor.

1.6 CLOSEOUT SUBMITTALS

a. Complete wiring diagrams showing connections between devices and equipment. Each conductor 

must be numbered at every junction point with indication of origination and termination points.

b. Riser diagram.

c. Device addresses.
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d. Air-sampling system sample port locations and modeling program report showing layout meets 

performance criteria.

e. Provide "Inspection and Testing Form" in accordance with "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.

f. Manufacturer's required maintenance related to system warranty requirements.

1.7 QUALITY ASSURANCE

A. Installer Qualifications:

1. Personnel must be trained and certified by manufacturer for installation of units required for this Project.

2. Installation must be by personnel certified by NICET as fire-alarm Level III technician.

3. Obtain certification by NRTL in accordance with NFPA 72.

4. Licensed or certified by authorities having jurisdiction.

1.8 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace fire-alarm system equipment and components that fail 

because of defects in materials or workmanship within specified warranty period.

1. Warranty Period:  Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 EXISTING FIRE-ALARM SYSTEM TO BE MODIFIED

A. Basis for Pricing: <Insert legal name of manufacturer (include brand name in parentheses if appropriate); 

model number or series for existing product>.

B. Description: <Insert description of existing product, including special features, options, and finishes that may 

impact Work>.

C. Source Limitations for Fire-Alarm System and Components: Components must be compatible with, and operate as 

extension of, existing system. Provide system manufacturer's certification that components provided have been tested 

as, and will operate as, a system.
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2.2 ADDRESSABLE FIRE-ALARM SYSTEM

A. Performance Criteria:

1. Regulatory Requirements:

a. Fire-Alarm Components, Devices, and Accessories: Listed and labeled by a NRTL in accordance with 

NFPA 70 for use with selected fire-alarm system and marked for intended location and application.

2. General Characteristics:

a. Automatic sensitivity control of certain smoke detectors.

b. Fire-alarm signal initiation must be by one or more of the following devices:

1) Manual stations.

2) Heat detectors.

3) Smoke detectors.

4) Duct smoke detectors.

5) Automatic sprinkler system water flow.

6) Fire standpipe system.

7) Fire pump running.

2.3 DUCT SMOKE DETECTORS

A. Manufacturers: Subject to compliance with requirements, provide products by the following:

1. Notifier; Honeywell International, Inc.

B. Description: Photoelectric-type, duct-mounted smoke detector.

C. Performance Criteria:

1. Regulatory Requirements:

a. NFPA 72.

2. General Characteristics:

a. Detectors must be four-wire type.

b. Integral Addressable Module: Arranged to communicate detector status (normal, alarm, or trouble) to 

FACU.

c. Self-Restoring: Detectors do not require resetting or readjustment after actuation to restore them to 

normal operation.

d. Integral Visual-Indicating Light: LED type, indicating detector has operated and power-on status.

e. Detector address must be accessible from FACU and must be able to identify detector's location within 

system and its sensitivity setting.

f. Operator at FACU, having designated access level, must be able to manually access the following for 

each detector:
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1) Primary status.

2) Device type.

3) Present average value.

4) Present sensitivity selected.

5) Sensor range (normal, dirty, etc.).

g. Weatherproof Duct Housing Enclosure: NEMA 250, Type 4X; NRTL listed for use with supplied 

detector for smoke detection in HVAC system ducts.

h. Each sensor must have multiple levels of detection sensitivity.

i. Sampling Tubes: Design and dimensions as recommended by manufacturer for specific duct size, air 

velocity, and installation conditions where applied.

j. Relay Fan Shutdown: Fully programmable relay rated to interrupt fan motor-control circuit.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and conditions for compliance with requirements for ventilation, temperature, humidity, and other 

conditions affecting performance of the Work.

1. Verify that manufacturer's written instructions for environmental conditions have been permanently 

established in spaces where equipment and wiring are installed, before installation begins.

B. Examine roughing-in for electrical connections to verify actual locations of connections before installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Preinstallation Testing: Perform verification of functionality of installed components of existing system prior to 

starting work. Document equipment or components not functioning as designed.

B. Protection of In-Place Conditions: Protect devices during construction unless devices are placed in service to protect 

facility during construction.

3.3 INSTALLATION OF EQUIPMENT

A. Comply with NECA 305, NFPA 72, NFPA 101, and requirements of authorities having jurisdiction for installation and 

testing of fire-alarm equipment. Install electrical wiring to comply with requirements in NFPA 70 including, but not 

limited to, Article 760, "Fire Alarm Systems."

1. Devices placed in service before other trades have completed cleanup must be replaced.
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2. Devices installed, but not yet placed, in service must be protected from construction dust, debris, dirt, 

moisture, and damage in accordance with manufacturer's written storage instructions.

B. Connecting to Existing Equipment: Verify that existing fire-alarm system is operational before making changes or 

connections.

1. Connect new equipment to existing control panel in existing part of building.

C. Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling tubes so they extend full width of 

duct. Tubes more than 36 inch long must be supported at both ends.

1. Do not install smoke detector in duct smoke-detector housing during construction. Install detector only during 

system testing and prior to system turnover.

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.

D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number 

feeding connection.

1. Nameplate must be laminated acrylic or melamine plastic signs, as specified in Section 260553 "Identification 

for Electrical Systems."

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."

C. Install nameplate for each control connection, indicating field control panel designation and I/O control designation 

feeding connection.

3.6 PATHWAYS

A. Pathways must be installed in EMT.

B. Exposed EMT must be painted red enamel.
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3.7 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in 

Section 270553 "Identification for Communications Systems."

B. Install framed instructions in location visible from FACU.

3.8 GROUNDING

A. Ground FACU and associated circuits in accordance with Section 260526 "Grounding and Bonding for Electrical 

Systems."

B. Ground shielded cables at control panel location only. Insulate shield at device location.

3.9 FIELD QUALITY CONTROL

A. Field tests must be witnessed by authorities having jurisdiction.

B. Administrant for Tests and Inspections:

1. Administer and perform tests and inspections with assistance of factory-authorized service representative.

C. Tests and Inspections:

1. Visual Inspection: Conduct visual inspection prior to testing.

a. Inspection must be based on completed record Drawings and system documentation that is required by 

"Completion Documents, Preparation" table in "Documentation" section of "Fundamentals" chapter in 

NFPA 72.

b. Comply with "Visual Inspection Frequencies" table in "Inspection" section of "Inspection, Testing and 

Maintenance" chapter in NFPA 72; retain "Initial/Reacceptance" column and list only installed 

components.

2. System Testing: Comply with "Test Methods" table in "Testing" section of "Inspection, Testing and 

Maintenance" chapter in NFPA 72.

D. Reacceptance Testing: Perform reacceptance testing to verify proper operation of added or replaced devices and 

appliances.

E. Fire-alarm system will be considered defective if it does not pass tests and inspections.

F. Prepare test and inspection reports.

G. Maintenance Test and Inspection: Perform tests and inspections listed for weekly, monthly, quarterly, and semiannual 

periods. Use forms developed for initial tests and inspections.

H. Annual Test and Inspection: One year after date of Substantial Completion, test fire-alarm system complying with 

visual and testing inspection requirements in NFPA 72. Use forms developed for initial tests and inspections.
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END OF SECTION 284621.11
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	230513 fl - common motor requirements for hvac equipment
	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 general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped separately by equipment manufacturer for field installation.

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:


	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.

	2.2 MOTOR CHARACTERISTICS
	A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above sea level.
	B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering service factor.

	2.3 POLYPHASE MOTORS
	A. Description:  NEMA MG 1, Design B, medium induction motor.
	B. Efficiency:  Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Rotor:  Random-wound, squirrel cage.
	E. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	F. Temperature Rise:  Match insulation rating.
	G. Insulation:  Class F.
	H. Code Letter Designation:
	I. Enclosure Material:  Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features coordinated with and approved by controller manufacturer.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type.
	C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller:  Shaded-pole type.
	E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset when motor temperature returns to normal range.


	PART 3 -  EXECUTION (Not Applicable)

	230553 fl - identification for hvac piping and equipment
	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:

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules:  For each piping system to include in maintenance manuals.

	1.4 COORDINATION
	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.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	B. Plastic Labels for Equipment:
	C. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.
	D. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.  Equipment schedule shall be included in operation and maintenance data.

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  Black.
	C. Background Color:  Red.
	D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal lettering.
	G. Fasteners:  Stainless-steel rivets or self-tapping screws.
	H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content:  Include caution and warning information, plus emergency notification instructions.

	2.3 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to partially cover circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

	2.4 DUCT LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  Black White.
	C. Background Color:  White.
	D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal lettering.
	G. Fasteners:  Stainless-steel rivets or self-tapping screws.
	H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	I. Duct Label Contents:  Include identification of duct service using same designations or abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.

	2.5 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and variations for identification.  Mark valves for emergency shutoff and similar special uses.

	2.6 WARNING TAGS
	A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.3 PIPE LABEL INSTALLATION
	A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	B. Pipe Label Color Schedule:

	3.4 DUCT LABEL INSTALLATION
	A. Install plastic-laminated or self-adhesive duct labels with permanent adhesive on air ducts in the following color codes:
	B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 50 feet in each space where ducts are exposed or concealed by removable ceiling system.

	3.5 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and HVAC terminal devices and similar roughing-in connections of end-use fixtures and units.  List tagged valves in a valve schedule.
	B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following subparagraphs:

	3.6 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	230593 fl - testing, adjusting, and balancing for hvac
	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:

	1.3 DEFINITIONS
	A. TAB Specialist:  An entity engaged to perform TAB Work.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  Within 30 days of Contractor's Notice to Proceed, submit documentation that the TAB contractor and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Contract Documents Examination Report:  Within 45 days of Contractor's Notice to Proceed, submit the Contract Documents review report as specified in Part 3.
	C. Strategies and Procedures Plan:  Within 60 days of Contractor's Notice to Proceed, submit TAB strategies and step-by-step procedures as specified in "Preparation" Article.
	D. Certified TAB reports.
	E. Instrument calibration reports, to include the following:

	1.5 QUALITY ASSURANCE
	A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC NEBB or TABB.
	B. TAB Conference:  Meet with Engineer, Owner, Construction Manager and Commissioning Authority on approval of the TAB strategies and procedures plan to develop a mutual understanding of the details.  Require the participation of the TAB field supervisor and technicians.  Provide seven days' advance notice of scheduled meeting time and location.
	C. Certify TAB field data reports and perform the following:
	D. TAB Report Forms:  Use standard TAB contractor's forms approved by Engineer.
	E. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, "Instrumentation."

	1.6 PROJECT CONDITIONS
	A. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

	1.7 COORDINATION
	A. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and times.
	B. Perform TAB after leakage and pressure tests on air and water distribution systems have been satisfactorily completed.


	PART 2 -  EXECUTION
	2.1 TAB SPECIALISTS
	A. Subject to compliance with requirements, engage one of the following:

	2.2 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 systems for installed balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers.  Verify that locations of these balancing devices 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 ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify that they meet the leakage class of connected ducts as specified in Section 233113 "Metal Ducts" Section 233116 "Nonmetal Ducts" and are properly separated from adjacent areas.  Verify that penetrations in plenum walls are sealed and fire-stopped if required.
	F. Examine equipment performance data including fan and pump curves.
	G. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	H. Examine test reports specified in individual system and equipment Sections.
	I. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	J. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible and their controls are connected and functioning.
	K. Examine strainers.  Verify that startup screens are replaced by permanent screens with indicated perforations.
	L. Examine three-way valves for proper installation for their intended function of diverting or mixing fluid flows.
	M. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	N. Examine system pumps to ensure absence of entrained air in the suction piping.
	O. Examine operating safety interlocks and controls on HVAC equipment.
	P. 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.

	2.3 PREPARATION
	A. Prepare a TAB plan that includes strategies and step-by-step procedures.
	B. Complete system-readiness checks and prepare reports.  Verify the following:

	2.4 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing" and in this Section.
	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	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.

	2.5 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' "as-built" duct layouts.
	C. For variable-air-volume systems, develop a plan to simulate diversity.
	D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	E. 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.
	F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	G. Verify that motor starters are equipped with properly sized thermal protection.
	H. Check dampers for proper position to achieve desired airflow path.
	I. Check for airflow blockages.
	J. Check condensate drains for proper connections and functioning.
	K. Check for proper sealing of air-handling-unit components.
	L. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts."

	2.6 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within specified tolerances.
	C. Measure air outlets and inlets without making adjustments.
	D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated values.  Make adjustments using branch volume dampers rather than extractors and the dampers at air terminals.

	2.7 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS
	A. Compensating for Diversity:  When the total airflow of all terminal units is more than the indicated airflow of the fan, place a selected number of terminal units at a minimum set-point airflow with the remainder at maximum-airflow condition until the total airflow of the terminal units equals the indicated airflow of the fan.  Select the reduced-airflow terminal units so they are distributed evenly among the branch ducts.
	B. Pressure-Dependent, Variable-Air-Volume Systems with Diversity:  After the fan systems have been adjusted, adjust the variable-air-volume systems as follows:

	2.8 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
	A. Prepare test reports with pertinent design data, and number in sequence starting at pump to end of system.  Check the sum of branch-circuit flows against the approved pump flow rate.  Correct variations that exceed plus or minus 5 percent.
	B. Prepare schematic diagrams of systems' "as-built" piping layouts.
	C. Prepare hydronic systems for testing and balancing according to the following, in addition to the general preparation procedures specified above:

	2.9 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS
	A. Balance systems with automatic two- and three-way control valves by setting systems at maximum flow through heat-exchange terminals and proceed as specified above for hydronic systems.

	2.10 PROCEDURES FOR STEAM SYSTEMS
	A. Measure and record upstream and downstream pressure of each piece of equipment.
	B. Measure and record upstream and downstream steam pressure of pressure-reducing valves.
	C. Check settings and operation of automatic temperature-control valves, self-contained control valves, and pressure-reducing valves.  Record final settings.
	D. Check settings and operation of each safety valve.  Record settings.
	E. Verify the operation of each steam trap.

	2.11 PROCEDURES FOR MOTORS
	A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:
	B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from minimum to maximum.  Test the manual bypass of the controller to prove proper operation.  Record observations including name of controller manufacturer, model number, serial number, and nameplate data.

	2.12 PROCEDURES FOR HEAT-TRANSFER COILS
	A. Measure, adjust, and record the following data for each water coil:

	2.13 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
	A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.
	B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and be reused to verify that existing equipment has been cleaned and refurbished.  Verify the following:
	C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the renovation work.

	2.14 TOLERANCES
	A. Set HVAC system's air flow rates and water flow rates within the following tolerances:

	2.15 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 systems' balancing devices.  Recommend changes and additions to systems' 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 weekly 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.

	2.16 FINAL REPORT
	A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	B. Final Report Contents:  In addition to certified field-report data, include the following:
	C. General Report Data:  In addition to form titles and entries, include the following data:
	D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present each system with single-line diagram and include the following:
	E. Air-Handling-Unit Test Reports:  For air-handling units with coils, include the following:
	F. Apparatus-Coil Test Reports:
	G. Fan Test Reports:  For supply, return, and exhaust fans, include the following:
	H. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid representing the duct cross-section and record the following:
	I. Air-Terminal-Device Reports:
	J. System-Coil Reports:  For reheat coils and water coils of terminal units, include the following:
	K. Pump Test Reports:  Calculate impeller size by plotting the shutoff head on pump curves and include the following:
	L. Instrument Calibration Reports:

	2.17 INSPECTIONS
	A. Initial Inspection:
	B. Final Inspection:
	C. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work fails, proceed as follows:
	D. Prepare test and inspection reports.

	2.18 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.



	230713 fl - duct 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 insulating the following duct services:
	B. Related Sections:

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory- and field-applied if any).
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets, with requirements indicated.  Include dates of tests and test methods employed.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing identical products according to ASTM E 84, by a testing agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of applicable testing agency.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.7 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 duct Installer for duct insulation application.  Before preparing ductwork Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes and for space required for maintenance.

	1.8 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.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 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 shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK jacket.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	D. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 612, Type IA or Type IB.  For duct and plenum applications, provide insulation with factory-applied FSK jacket.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	E. Mineral-Fiber, Pipe and Tank Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Semirigid board material with factory-applied ASJ complying with ASTM C 1393, Type II or Type IIIA Category 2, or with properties similar to ASTM C 612, Type IB.  Nominal density is 2.5 lb/cu. ft. or more.  Thermal conductivity (k-value) at 100 deg F is 0.29 Btu x in./h x sq. ft. x deg F or less.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

	2.2 FIRE-RATED INSULATION SYSTEMS
	A. Fire-Rated Blanket:  High-temperature, flexible, blanket insulation with FSK jacket that is tested and certified to provide a 2-hour fire rating by an NRTL acceptable to authorities having jurisdiction.

	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:  Comply with MIL-A-24179A, Type II, Class I.
	C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.

	2.4 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below ambient services.
	C. Vapor-Barrier Mastic:  Solvent based; suitable for outdoor use on below ambient services.

	2.5 LAGGING ADHESIVES
	A. Description:  Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with insulation materials, jackets, and substrates.

	2.6 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied jackets are indicated, comply with the following:

	2.7 TAPES
	A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	C. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive.

	2.8 SECUREMENTS
	A. Bands:
	B. Insulation Pins and Hangers:
	C. Staples:  Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
	D. Wire:  0.062-inch soft-annealed, stainless steel.

	2.9 CORNER ANGLES
	A. PVC Corner Angles:  30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784, Class 16354-C.  White or color-coded to match adjacent surface.
	B. Aluminum Corner Angles:  0.040 inch thick, minimum 1 by 1 inch, aluminum according to ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14.
	C. Stainless-Steel Corner Angles:  0.024 inch thick, minimum 1 by 1 inch, stainless steel according to ASTM A 167 or ASTM A 240/A 240M,.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect insulation application.

	3.3 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, soften, or otherwise attack insulation or jacket in either wet or dry state.
	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.
	F. Keep insulation materials dry during application and finishing.
	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.
	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:
	L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	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 beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.

	3.4 PENETRATIONS
	A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations.
	B. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously through wall penetrations.
	C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	D. 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.
	E. Insulation Installation at Floor Penetrations:

	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.

	3.6 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.
	B. Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.

	3.7 FIRE-RATED INSULATION SYSTEM INSTALLATION
	A. Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and supports to maintain a continuous fire rating.
	B. Insulate duct access panels and doors to achieve same fire rating as duct.
	C. Install firestopping at penetrations through fire-rated assemblies.  Fire-stop systems are specified in Section 078413 "Penetration Firestopping."

	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 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	B. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.10 DUCT INSULATION SCHEDULE, GENERAL
	A. Plenums and Ducts Requiring Insulation:
	B. Items Not Insulated:

	3.11 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Concealed, round and flat-oval, supply-air duct insulation shall be the following:
	B. Concealed, round and flat-oval, return-air duct insulation shall be the following:
	C. Concealed, round and flat-oval, outdoor-air duct insulation shall be the following:
	D. Concealed, round and flat-oval, exhaust-air duct insulation shall be the following:
	E. Concealed, rectangular, supply-air duct insulation shall be one of the following:
	F. Concealed, rectangular, return-air duct insulation shall be the following:
	G. Concealed, rectangular, outdoor-air duct insulation shall be one of the following:
	H. Concealed, supply-air plenum insulation shall be one of the following:
	I. Exposed, round and flat-oval, supply-air duct insulation shall be one of the following:
	J. Exposed, round and flat-oval, return-air duct insulation shall be the following:
	K. Exposed, round and flat-oval, outdoor-air duct insulation shall be the following:
	L. Exposed, round and flat-oval, exhaust-air duct insulation shall be one of the following:
	M. Exposed, rectangular, supply-air duct insulation shall be one of the following:
	N. Exposed, rectangular, return-air duct insulation shall be one of the following:
	O. Exposed, rectangular, outdoor-air duct insulation shall be one of the following:
	P. Exposed, rectangular, exhaust-air duct insulation shall be one of the following:

	3.12 ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Insulation materials and thicknesses are identified below. If more than one material is listed for a duct system, selection from materials listed is Contractor's option.
	B. Exposed, rectangular, supply-air duct insulation shall be one of the following:
	C. Exposed, rectangular, return-air duct insulation shall be one of the following:

	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. Ducts and Plenums, Exposed, up to 48 Inches in Diameter or with Flat Surfaces up to 72 Inches:



	232300 FL - Refrigerant Piping
	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:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of valve, refrigerant piping, and piping specialty.

	1.4 QUALITY ASSURANCE
	A. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems."
	B. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components."

	1.5 PRODUCT STORAGE AND HANDLING
	A. Store piping with end caps in place to ensure that piping interior and exterior are clean when installed.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Line Test Pressure for Refrigerant R-410A:

	2.2 COPPER TUBE AND FITTINGS
	A. Copper Tube:  ASTM B280, Type ACR.
	B. Wrought-Copper Fittings: ASME B16.22.
	C. Wrought-Copper Unions: ASME B16.22.
	D. Solder Filler Metals: ASTM B32. 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.

	2.3 REFRIGERANTS
	A. ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane.


	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A
	A. Suction Lines NPS 1-1/2 and Smaller for Conventional Air-Conditioning Applications: Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with brazed or soldered joints.
	B. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications: Copper, Type ACR, drawn-temper tubing and wrought-copper fittings with 95-5 tin-antimony soldered joints.

	3.2 PIPING INSTALLATION
	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.
	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:
	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."

	3.3 PIPE 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 pipe and fittings before assembly.
	C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, to prevent scale formation.
	D. Soldered Joints: Construct joints according to ASTM B828 or CDA's "Copper Tube Handbook."
	E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and Tube."

	3.4 HANGERS AND SUPPORTS
	A. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Install the following pipe attachments:
	C. Install hangers for copper tubing with the following maximum spacing and minimum rod diameters:

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	B. Prepare test and inspection reports.

	3.6 SYSTEM CHARGING
	A. Charge system using the following procedures:

	3.7 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:
	E. Replace core of replaceable filter dryer after system has been adjusted and after design flow rates and pressures are established.



	233113 fl - 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:
	B. Related Sections:

	1.3 PERFORMANCE REQUIREMENTS
	A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and joint construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and performance requirements and design criteria indicated in "Duct Schedule" Article.
	B. Structural Performance:  Duct hangers and supports and seismic restraints shall withstand the effects of gravity and seismic loads and stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and ASCE/SEI 7.
	C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of the following products:
	B. Shop Drawings:
	C. Delegated-Design Submittal:

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	B. Welding certificates.
	C. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to the following:


	PART 2 -  PRODUCTS
	2.1 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.
	B. Transverse Joints:  Select joint types and fabricate according to 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."
	C. Longitudinal Seams:  Select seam types and fabricate according to 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 according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Fittings and Other Construction," 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."

	2.2 SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	B. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and diameter of the round sides connecting the flat portions of the duct (minor dimension).
	C. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round 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."
	D. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round 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."
	E. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees," 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."

	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 A 653/A 653M.
	C. Carbon-Steel Sheets:  Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed ducts.
	D. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.

	2.4 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 according to UL 723; certified by an NRTL.
	B. Two-Part Tape Sealing System:
	C. Water-Based Joint and Seam Sealant:
	D. Flanged Joint Sealant:  Comply with ASTM C 920.
	E. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	F. Round Duct Joint O-Ring Seals:

	2.5 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.
	B. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	C. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	D. Trapeze and Riser Supports:

	2.6 SEISMIC-RESTRAINT DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	C. Channel Support System:  Shop- or field-fabricated support assembly made of slotted steel channels rated in tension, compression, and torsion forces and with accessories for attachment to braced component at one end and to building structure at the other end.  Include matching components and corrosion-resistant coating.
	D. Restraint Cables:  ASTM A 603, galvanized-steel cables with end connections made of cadmium-plated steel assemblies with brackets, swivel, and bolts designed for restraining cable service; and with an automatic-locking and clamping device or double-cable clips.
	E. Hanger Rod Stiffener:  Reinforcing steel angle clamped to hanger rod.
	F. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type.  Select anchor bolts with strength required for anchor and as tested according to ASTM E 488.


	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 according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install round and flat-oval ducts in maximum practical lengths.
	D. Install ducts with fewest possible joints.
	E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	J. 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.
	K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply with requirements in Section 233300 "Air Duct Accessories" for fire and smoke dampers.
	L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials.  Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines."

	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 the 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 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	3.4 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "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 of each elbow and within 48 inches 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.
	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.

	3.5 SEISMIC-RESTRAINT-DEVICE INSTALLATION
	A. Install ducts with hangers and braces designed to support the duct and to restrain against seismic forces required by applicable building codes.  Comply with ASCE/SEI 7.
	B. Select seismic-restraint devices with capacities adequate to carry present and future static and seismic loads.
	C. Install cables so they do not bend across edges of adjacent equipment or building structure.
	D. Install cable restraints on ducts that are suspended with vibration isolators.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction.
	F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing and restraints to structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.
	G. Drilling for and Setting Anchors:

	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 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Leakage Tests:
	C. Duct System Cleanliness Tests:
	D. Duct system will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.9 DUCT CLEANING
	A. Clean new and existing duct system(s) before testing, adjusting, and balancing.
	B. Use service openings for entry and inspection.
	C. Particulate Collection and Odor Control:
	D. Clean the following components by removing surface contaminants and deposits:
	E. Mechanical Cleaning Methodology:

	3.10 START UP
	A. Air Balance:  Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

	3.11 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
	B. Supply Ducts:
	C. Return Ducts:
	D. Exhaust Ducts:
	E. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts:
	F. Elbow Configuration:
	G. Branch Configuration:



	233300 FL - Air Duct 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:
	B. Related Requirements:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For air duct accessories to include in operation and maintenance manuals.


	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.

	2.2 MATERIALS
	A. Galvanized Sheet Steel: Comply with ASTM A653/A653M.

	2.3 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:

	2.4 CONTROL DAMPERS
	A. Control dampers are specified on drawings.

	2.5 FIRE DAMPERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	B. Type:  Dynamic; rated and labeled according to UL 555 by an NRTL.
	C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity.
	D. Fire Rating:  1-1/2 hours.
	E. Frame:  Curtain type with blades outside airstream; fabricated with roll-formed, 0.034-inch-thick galvanized steel; with mitered and interlocking corners.
	F. Mounting Sleeve: Factory- or field-installed, galvanized sheet steel.
	G. Mounting Orientation: Vertical or horizontal as indicated.
	H. Heat-Responsive Device: Replaceable, 165 deg F rated, fusible links.

	2.6 TURNING VANES
	A. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	B. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."
	C. Vane Construction:  Single wall.

	2.7 DUCT-MOUNTED ACCESS DOORS
	A. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct."

	2.8 FLEXIBLE CONNECTORS
	A. Materials: Flame-retardant or noncombustible fabrics.
	B. Coatings and Adhesives: Comply with UL 181, Class 1.
	C. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum sheets. Provide metal compatible with connected ducts.
	D. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
	E. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, synthetic rubber resistant to UV rays and ozone.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories 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 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 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.
	D. Set dampers to fully open position before testing, adjusting, and balancing.
	E. Install test holes at fan inlets and outlets and elsewhere as indicated.
	F. Install fire dampers according to UL listing.
	G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	H. Install access doors with swing against duct static pressure.
	I. Access Door Sizes:
	J. Label access doors according to Section 230553 "Identification for HVAC Piping and Equipment" to indicate the purpose of access door.
	K. Install flexible connectors to connect ducts to equipment.
	L. Connect flexible ducts to metal ducts with draw bands.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:



	233346 fl - flexible 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:

	1.3 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 E 96/E 96M, "Test Methods for Water Vapor Transmission of Materials."

	2.2 INSULATED FLEXIBLE DUCTS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	B. Insulated, Acoustical Flexible Duct: UL 181, Class 1, two-ply nylon film supported by helically wound, spring-steel wire; fibrous-glass insulation; polyethylene or aluminized vapor-barrier film.

	2.3 FLEXIBLE DUCT CONNECTORS
	A. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear action or Nylon strap in sizes 3 through 18 inches, to suit duct size.


	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 with maximum 60-inch lengths of flexible duct. Do not use flexible ducts to change directions.
	D. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch lengths of flexible duct clamped or strapped in place.
	E. Connect flexible ducts to metal ducts with draw bands.
	F. Install duct test holes where required for testing and balancing purposes.
	G. Installation:
	H. Supporting Flexible Ducts:



	233713.23 fl - registers and grilles
	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:
	B. Related Requirements:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 REGISTERS
	A. Registers are specified in schedules on drawings.

	2.2 GRILLES
	A. Grilles are specified in schedules on drawings.

	2.3 SOURCE QUALITY CONTROL
	A. Verification of Performance: Rate registers and grilles according to ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas where registers and grilles are installed for compliance with requirements for installation tolerances and other conditions affecting performance of equipment.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install registers and grilles level and plumb.
	B. Outlets and Inlets Locations: Drawings indicate general arrangement of ducts, fittings, and accessories. Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final locations where indicated, as much as practical. For units installed in lay-in ceiling panels, locate units in the center of panel. Where architectural features or other items conflict with installation, notify Architect for a determination of final location.
	C. Install registers and grilles with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.

	3.3 ADJUSTING
	A. After installation, adjust registers and grilles to air patterns indicated, or as directed, before starting air balancing.



	234133 FL - High-Efficiency Particulate Air Filtration
	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:

	1.3 DEFINITIONS
	A. HEPA: High-efficiency particulate air.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include dimensions; operating characteristics; required clearances and access; rated flow capacity, including initial and final pressure drop at rated airflow; efficiency and test method; fire classification; furnished specialties; and accessories for each model indicated.
	B. Shop Drawings: For air filters.

	1.5 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For each filter, for tests performed by manufacturer and witnessed by a qualified testing agency.
	B. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For each type of filter and rack to include in emergency, operation, and maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An NRTL.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver and store products in a clean, dry place.
	B. Comply with manufacturer's written rigging and installation instructions for unloading and moving to final installed location.
	C. Handle products carefully to prevent damage, breaking, denting, and scoring. Do not install damaged products.
	D. Protect products from weather, dirt, dust, water, construction debris, and physical damage.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. ASHRAE 62.1 Compliance:
	B. Comply with NFPA 90A and NFPA 90B.

	2.2 HEPA RIGID-CELL BOX FILTERS
	A. Description: Factory-fabricated, disposable, packaged air filters with media perpendicular to airflow and with holding frames.
	B. Source Limitations: Obtain from single source from single manufacturer.
	C. Standards:
	D. Media: Fibrous material, constructed so individual pleats are maintained under rated-airflow conditions.
	E. Filter-Media Frames:

	2.3 SIDE-ACCESS HEPA/ULPA FILTER CONTAINMENT HOUSINGS
	A. Description: Factory-assembled, side-access housings, with bag in/bag out feature to protect maintenance personnel from coming into direct contact with the interior of the housing and the contaminated filter media during required filter change out, with flanges to connect to duct or casing system.
	B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	C. Source Limitations: Obtain from single source from single manufacturer.
	D. Standards: Test according to ASME AG-1.
	E. Casing:
	F. Prefilters: Integral tracks to accommodate 2-inch- thick, disposable filters.
	G. Access Doors: Continuous gaskets on perimeter and positive-locking devices. Provide ribbed bagging rim behind access door and PVC bags for bag-in, bag-out arrangement. Arrange so filter cartridges can be loaded from an access door for each tier and section of the following:
	H. Gasketed Sealing: Factory-installed, positive-sealing device for each filter to ensure seal between gasketed filter elements to prevent bypass of unfiltered air. Filter locking mechanism to seat each filter firmly against side-access housing channel surface.

	2.4 HEPA, ULPA, AND 95 PERCENT DOP FILTER GAUGES
	A. Diaphragm type with dial and pointer in metal case, vent valves, black figures on white background, and front recalibration adjustment.
	B. Source Limitations: Obtain from single source from single manufacturer.
	C. Accessories: Static-pressure tips, tubing, gauge connections, and mounting bracket.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine ducts, air-handling units, and conditions 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 OF FILTERS
	A. Position each filter unit with clearance for normal service and maintenance. Anchor filter holding frames to substrate.
	B. Install filters in position to prevent passage of unfiltered air.
	C. Do not operate fan system until filters (temporary or permanent) are in place. Replace temporary filters that were used during construction and testing with new, clean filters.
	D. Coordinate filter installations with duct and air-handling unit installations.

	3.3 INSTALLATION OF HEPA, ULPA, AND 95 PERCENT DOP FILTER GAUGES
	A. Install filter gauge for each filter bank.
	B. Install filter-gauge, static-pressure tips upstream and downstream from filters. Install filter gauges on filter banks with separate static-pressure taps upstream and downstream from filters. Mount filter gauges on outside of filter housing or filter plenum in an accessible position. Adjust and level inclined gauges.

	3.4 CONTROL CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.
	B. Connect control wiring between pressure sensors and DDC system.
	C. Connect control wiring between controlled devices.
	D. Connect control wiring according to Section 260523 "Control-Voltage Electrical Power Cables."

	3.5 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	B. Perform tests and inspections with the assistance of a factory-authorized service representative.
	C. Tests and Inspections:
	D. Air filter will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.6 CLEANING
	A. After completing system installation and testing, adjusting, and balancing air-handling and air-distribution systems, clean filter housings and install new filter media.

	3.7 PROTECTION
	A. Protect installed products and accessories from damage during construction.



	236313 FL - Air-Cooled Refrigerant Condensers
	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:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each air-cooled refrigerant condenser.
	B. Shop Drawings: For air-cooled refrigerant condensers.

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Plans, or BIM model, drawn to scale, showing the items described in this Section, and coordinated with all building trades.
	B. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For air-cooled refrigerant condensers to include in emergency, operation, and maintenance manuals.

	1.6 COORDINATION
	A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified in Section 033000 "Cast-in-Place Concrete."
	B. Coordinate location of refrigerant piping and electrical rough-ins.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	B. Source Limitations: Obtain air-cooled refrigerant condensers from single source from single manufacturer.

	2.2 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 application.
	B. Fabricate and label refrigeration system according to ASHRAE 15 and ASHRAE 34.
	C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."

	2.3 PACKAGED AIR-COOLED REFRIGERANT CONDENSERS
	A. Description: Factory assembled and tested; consisting of casing, condenser coils, condenser fans and motors, and unit controls.
	B. Refrigerant:  R-410A.
	C. Condenser Coil: Factory tested at 425 psig.
	D. Condenser Fans and Drives:
	E. Operating and Safety Controls: Include condenser fan motor thermal and overload cutouts; 24-V control transformer, if required; magnetic contactors for condenser fan motors and a nonfused factory-mounted and -wired disconnect switch for single external electrical power connection.
	F. Casings:  Galvanized-steel or zinc-coated-steel treated and finished with manufacturer's standard paint coating, designed for outdoor installation with weather protection for components and controls, and with the following:

	2.4 MATERIALS
	A. Steel:
	B. Galvanized Steel: ASTM A653/A653M.
	C. Aluminum: ASTM B209.


	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 air-cooled refrigerant condensers.
	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 air-cooled condensers 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; maintain manufacturer's recommended clearances.
	B. Equipment Mounting:
	C. Maintain manufacturer's recommended clearances for service and maintenance.
	D. Loose Components: Install electrical components, devices, and accessories that are not factory mounted.

	3.3 PIPING CONNECTIONS
	A. Piping installation requirements are specified in Section 232300 "Refrigerant Piping." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to machine to allow service and maintenance.
	C. Refrigerant Piping: Where indicated on Drawings, connect piping to unit with pressure-relief, service valve, filter-dryer, and moisture indicator on each refrigerant-circuit liquid line.
	D. Apply labels to refrigerant lines in accordance with Section 230553, "Identification for HVAC Piping and Equipment."

	3.4 ELECTRICAL CONNECTIONS
	A. Install field power to each condenser unit electrical power connection.
	B. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	C. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Install electrical devices furnished by manufacturer, but not factory mounted, in accordance with NFPA 70 and NECA 1.
	E. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.

	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."
	C. Install nameplate for each control connection, indicating field control panel designation and I/O control designation feeding connection.

	3.6 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.

	3.7 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	B. Perform tests and inspections with the assistance of a factory-authorized service representative.
	C. Tests and Inspections:
	D. Verify that vibration isolation and flexible connections properly dampen vibration transmission to structure.
	E. Air-cooled refrigerant condensers will be considered defective if they do not pass tests and inspections.
	F. Prepare test and inspection reports.

	3.8 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain air-cooled refrigerant condensers.



	238126 FL - Split-System Air-Conditioners
	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 split-system air-conditioning and heat-pump units consisting of separate evaporator-fan and compressor-condenser components.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include rated capacities, operating characteristics, and furnished specialties and accessories. Include performance data in terms of capacities, outlet velocities, static pressures, sound power characteristics, motor requirements, and electrical characteristics.

	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For split-system air-conditioning units to include in emergency, operation, and maintenance manuals.

	1.6 QUALITY ASSURANCE
	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. ASHRAE Compliance:
	C. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1.

	1.7 COORDINATION
	A. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual equipment provided.


	PART 2 -  PRODUCTS
	2.1 Split system air conditioners & heat pumps are specified in schedules on drawings.

	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install units level and plumb.
	B. Install evaporator-fan components using manufacturer's standard mounting devices securely fastened to building structure.
	C. Install roof-mounted, compressor-condenser components on equipment supports specified in Section 077200 "Roof Accessories." Anchor units to supports with removable, cadmium-plated fasteners.
	D. Equipment Mounting:
	E. Install and connect precharged refrigerant tubing to component's quick-connect fittings. Install tubing to allow access to unit.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping, fittings, and specialties.

	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	C. Remove and replace malfunctioning units and retest as specified above.
	D. Prepare test and inspection reports.

	3.4 STARTUP SERVICE
	A. Perform startup service.

	3.5 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain units.



	238216.13 FL - Refrigerant Air Coils
	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:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Floor plans, sections, and other details, or BIM model, drawn to scale, showing the items described in this Section and coordinated with all building trades.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For air coils to include in operation and maintenance manuals.

	1.6 FIELD CONDITIONS
	A. Altitude above Mean Sea Level:  250.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. ASHRAE 62.1 Compliance: Comply with applicable requirements in ASHRAE 62.1, Section 5, "Systems and Equipment," and Section 7, "Construction and Startup."
	B. Performance Ratings: Tested and rated in accordance with AHRI 410 and ASHRAE 33.
	C. Minimum Working-Pressure/Temperature Ratings:  200 psig/300 deg F.
	D. Select cooling coils for no moisture carryover at design conditions. Provide moisture eliminators on discharge face of cooling coil if necessary to eliminate moisture carryover.

	2.2 REFRIGERANT AIR COILS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Source Limitations: Obtain refrigerant coils from single source from single manufacturer.
	C. Description: Plate fin coils constructed of staggered tubes mechanically expanded into continuous collars that are die-formed into plate fins. Coils are to be counterflow circuited and equipped with pressure-type distributors, and distributor tubes are to be of equal length, to ensure equal distribution of refrigerant to each circuit.
	D. Circuiting:  Interlaced.
	E. Tubes:
	F. Fins:
	G. Headers:
	H. Casings and Tube Sheets:
	I. Holes: Include number, size, and location of holes in casing and end tube sheets required for coil installation.
	J. Hardware: Use hex-head bolts, nuts, and washers constructed of Type 304 or Type 316 stainless steel.
	K. Nameplate: Aluminum or stainless steel nameplate with brass or stainless steel chain for each coil, with the following data engraved or embossed:
	L. Coating:  None.

	2.3 MATERIALS
	A. Aluminum: ASTM B209.
	B. Copper Sheet: ASTM B152.
	C. Copper Tube: ASTM B75/75M annealed temper or ASTM B280 drawn temper.
	D. Galvanized Steel: ASTM A653/A653M.
	E. Stainless Steel: ASTM A240/A240M.
	F. Steel: ASTM A53/A53M.

	2.4 SOURCE QUALITY CONTROL
	A. Refrigerant Coils: Factory tested using dry nitrogen while coil is completely submerged underwater to design pressure indicated, but not less than 400-psig Insert pressure internal pressure.
	B. Coils to display a tag with inspector's identification as proof of testing.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine ducts, plenums, and casings to receive air coils for compliance with requirements for installation tolerances and other conditions affecting coil performance.
	B. Examine roughing-in for piping systems to verify actual locations of piping connections before coil installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install coils level and plumb.
	B. Install coils in metal ducts and casings constructed in accordance with SMACNA's "HVAC Duct Construction Standards, Metal and Flexible."
	C. Install galvanized-steel drain pan under each cooling coil.
	D. Install moisture eliminators for cooling coils. Extend drain pan under moisture eliminator.
	E. Straighten bent fins on air coils.
	F. Clean coils using materials and methods recommended in writing by manufacturers, and clean inside of casings and enclosures to remove dust and debris.

	3.3 PIPING CONNECTIONS
	A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to coils to allow service and maintenance.
	C. Connect refrigerant piping according to Section 232300 "Refrigerant Piping."



	238413.36 FL - Heat Exchanger Humidifiers
	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:

	1.3 DEFINITIONS
	A. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include rated capacities, operating characteristics, furnished specialties, and accessories.
	B. Shop Drawings: Detail fabrication and installation of humidifiers. Include piping details, plans, elevations, sections, details of components, manifolds, and attachments to other work.

	1.5 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For each humidifier, for tests performed by a qualified testing agency.
	B. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For humidifiers to include in operation and maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An NRTL.

	1.8 COORDINATION
	A. Coordinate location and installation of humidifiers with distributer tubes/manifolds in ducts and plenums or occupied space. Revise locations and elevations to suit field conditions and to ensure proper humidifier operation.


	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. Comply with AHRI 640.
	C. Listed and labeled by an NRTL for intended location and use.

	2.2 HEAT-EXCHANGER HUMIDIFIERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	B. Water Type: Suitable for use with tap water.
	C. Building Automation System Interface:
	D. Controls:
	E. Atmospheric Steam Panel Distribution Manifold:
	F. Humidifier Control Valve:
	G. Steam Trap:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine ducts, air-handling units, and conditions for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in for piping systems to verify actual locations of piping connections before humidifier installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install humidifiers with required clearance for service and maintenance. Maintain path, downstream from humidifiers, clear of obstructions as required by ASHRAE 62.1.
	B. Seal all penetrations of duct or plenum with flange.
	C. Install humidifier assemblies in metal ducts and casings constructed according to SMACNA's "HVAC Duct Construction Standards, Metal and Flexible."
	D. Install galvanized-steel drain pan under each manifold mounted in duct.
	E. Install drip leg upstream from steam trap a minimum of 12 inches tall for proper operation of trap.
	F. Equipment Mounting:
	G. Install all manufacturer-provided accessories in accordance with manufacturer's written installation instructions.

	3.3 PIPING CONNECTIONS
	A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping specialties furnished by manufacturer but not factory mounted.

	3.4 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.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.

	3.5 CONTROL CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.
	B. Connect control wiring between humidity sensors, high-limit humidity sensors, condensate temperature sensors, and DDC control system.
	C. Connect control wiring between humidistats, thermostats, and controlled devices.
	D. Connect control wiring according to Section 260523 "Control-Voltage Electrical Power Cables."

	3.6 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	B. Humidifier will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.7 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain humidifiers.



	260519 fl low-voltage electrical power conductors and cables
	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. This Section includes the following:

	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For testing agency.
	B. Field quality-control test reports.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Copper Conductors:  Comply with NEMA WC 70.
	C. Conductor Insulation:  Comply with NEMA WC 70 for Types  THHN-THWN and XHHW-2.
	D. Multiconductor Cable:  Comply with NEMA WC 70 for metal-clad cable, Type MC and health care facilities cable, Type HCF with ground wire.

	2.2 CONNECTORS AND SPLICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders: Copper, as indicated on the Drawings. Solid or stranded for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits:  Copper.  Solid or stranded for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Exposed Feeders:  Type THHN-THWN copper, single conductors in raceway as specified on Drawings.
	B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN copper, single conductors in raceway as specified on Drawings.
	C. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN copper, single conductors in raceway as specified on Drawings.
	D. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single conductors in raceway.
	E. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in raceway or Health Care Facilities cable, Type HCF Type.
	F. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, single conductors in raceway.
	G. Class 1 Control Circuits:  Type THHN-THWN, in raceway.
	H. Class 2 Control Circuits:  Type THHN-THWN, in raceway or Power-limited cable, concealed in building finishes.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. 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.
	C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	E. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."
	F. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical Systems."

	3.4 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.
	B. Make splices 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 of slack.

	3.5 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."

	3.6 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."

	3.7 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare test reports.
	B. Tests and Inspections:
	C. Test Reports:  Prepare a written report to record the following:
	D. Remove and replace malfunctioning units and retest as specified above.



	260523 fl control-voltage electric power cable
	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:

	1.3 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control and signaling power-limited circuits.
	C. Plenum:  A space forming part of the air distribution system to which one or more air ducts are connected.  An air duct is a passageway, other than a plenum, for transporting air to or from heating, ventilating, or air-conditioning equipment.
	D. RCDD:  Registered Communications Distribution Designer.
	E. UTP:  Unshielded twisted pair.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.5 INFORMATIONAL SUBMITTALS
	A. 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.

	2.2 PERFORMANCE REQUIREMENTS
	A. Flame Travel and Smoke Density for Riser Cables in Non-Plenum Building Spaces:  As determined by testing identical products according to UL 1666.
	B. Flame Travel and Smoke Density for Cables in Non-Riser Applications and Non-Plenum Building Spaces:  As determined by testing identical products according to UL 1685.

	2.3 BACKBOARDS
	A. Description:  Plywood,3/4 by 48 by 96 inches.  Comply with requirements for plywood backing panels in Section 061000 "Rough Carpentry."
	B. Painting:  Paint plywood on all sides and edges with flat / eggshell latex / alkyd paint.  Comply with requirements in Section 099123 "Interior Painting."

	2.4 OPTICAL-FIBER CABLE
	A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	B. Description:  Multimode, 50/125 / 62.5/125-micrometer, 24-fiber, nonconductive, tight-buffer, optical-fiber cable.
	C. Jacket:

	2.5 OPTICAL-FIBER CABLE HARDWARE
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:

	2.6 UTP CABLE
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	B. Description:  100-ohm, four-pair UTP, 24-pair UTP, formed into four-pair binder groups with no overall jacket, / , 25-pair UTP covered with a thermoplastic jacket.

	2.7 UTP CABLE HARDWARE
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	B. General Requirements for Cable Connecting Hardware:  Comply with TIA/EIA-568-C.2, IDC type, with modules designed for punch-down caps or tools.  Cables shall be terminated with connecting hardware of same category or higher.
	C. Connecting Blocks:  110-style IDC for Category 5e / 110-style IDC for Category 6 / 66-style IDC for Category 5e.  Provide blocks for the number of cables terminated on the block, plus 25 percent spare.  Integral with connector bodies, including plugs and jacks where indicated.
	D. Cross-Connect:  Modular array of connecting blocks arranged to terminate building cables and permit interconnection between cables.
	E. Patch Panel:  Modular panels housing multiple-numbered jack units with IDC-type connectors at each jack for permanent termination of pair groups of installed cables.
	F. Jacks and Jack Assemblies:  100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular.  Comply with TIA/EIA-568-C.1.
	G. Patch Cords:  Factory-made, four-pair cables in 36-inch / 48-inch lengths; terminated with eight-position modular plug at each end.
	H. Workstation Outlets:  Two / Four-port-connector assemblies mounted in single or multigang faceplate.
	I. Faceplates:
	J. Legend:

	2.8 TWIN-AXIAL DATA HIGHWAY CABLE
	A. Standard Cable:  NFPA 70, Type CM.
	B. Plenum-Rated Cable:  NFPA 70, Type CMP.

	2.9 RS-485 CABLE
	A. Standard Cable:  NFPA 70, Type CMG.
	B. Plenum-Rated Cable:  NFPA 70, Type CMP.

	2.10 LOW-VOLTAGE CONTROL CABLE
	A. Paired Cable:  NFPA 70, Type CMG.

	2.11 CONTROL-CIRCUIT CONDUCTORS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	B. Class 1 Control Circuits:  Stranded copper, Type THHN-2-THWN-2 / Type XHHW-2, in raceway, complying with UL 83.
	C. Class 2 Control Circuits:  Stranded copper, Type THHN-2-THWN-2, in raceway /  Type XHHW-2, in raceway, complying with UL 44 / UL 83 as applicable.
	D. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type THHN-2-THWN-2, in raceway / Type XHHW-2, in raceway / Type TW or Type TF, in raceway, complying with UL 44 /  UL 83.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF RACEWAYS AND BOXES
	A. Comply with requirements in Section 260533 "Raceways and Boxes for Electrical Systems" for raceway selection and installation requirements for boxes, conduits, and wireways as supplemented or modified in this Section.
	B. Comply with TIA-569-B for pull-box sizing and length of conduit and number of bends between pull points.
	C. Install manufactured conduit sweeps and long-radius elbows if possible.
	D. Raceway Installation in Equipment Rooms:

	3.2 INSTALLATION OF CONDUCTORS AND CABLES
	A. Comply with NECA 1 and NFPA 70.
	B. General Requirements for Cabling:
	C. UTP Cable Installation:
	D. Installation of Control-Circuit Conductors:
	E. Open-Cable Installation:
	F. Separation from EMI Sources:

	3.3 REMOVAL OF CONDUCTORS AND CABLES
	A. Remove abandoned conductors and cables.  Abandoned conductors and cables are those installed that are not terminated at equipment and are not identified for future use with a tag.

	3.4 CONTROL-CIRCUIT CONDUCTORS
	A. Minimum Conductor Sizes:

	3.5 FIRESTOPPING
	A. Comply with requirements in Section 078413 "Penetration Firestopping."

	3.6 GROUNDING
	A. For data communication wiring, comply with ANSI-J-STD-607-A and with BICSI TDMM, "Bonding and Grounding (Earthing)" Chapter.
	B. For low-voltage control wiring and cabling, comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems."

	3.7 IDENTIFICATION
	A. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.8 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Perform the following tests and inspections:
	C. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.



	260526 fl grounding and bonding for electrical systems
	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:  Grounding systems and equipment.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified testing agency and testing agency's field supervisor.
	B. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For grounding to include in emergency, operation, and maintenance manuals. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:

	1.6 QUALITY ASSURANCE
	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.


	PART 2 -  PRODUCTS
	2.1 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:
	C. Grounding Bus:  Predrilled rectangular bars of annealed copper, 1/4 by 2 inches in cross section, unless otherwise indicated, with stand-off insulators for mounting.

	2.2 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. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at least two bolts.
	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.
	D. Bus-bar Connectors:  Mechanical type, cast silicon bronze, solderless compression-type wire terminals, and long-barrel, two-bolt connection to ground bus bar.


	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. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service equipment, and elsewhere as indicated.
	C. Conductor Terminations and Connections:

	3.2 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-mounted electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct electrical equipment.  Bond conductor to each unit and to air duct and connected metallic piping.
	C. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install a separate insulated equipment grounding conductor to each electric water heater and heat-tracing cable.  Bond conductor to heater units, piping, connected equipment, and components.
	D. Signal and Communication Equipment:  In addition to grounding and bonding required by NFPA 70, provide a separate grounding system complying with requirements in TIA/ATIS J-STD-607-A.

	3.3 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. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	C. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of associated fans, blowers, electric heaters, and air cleaners.  Install tinned bonding jumper to bond across flexible duct connections to achieve continuity.

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Tests and Inspections:
	C. Grounding system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. Report measured ground resistances that exceed the following values:
	F. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.



	260529 fl hangers and supports for electrical systems
	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. This Section includes the following:
	B. Related Sections include the following:

	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. RMC:  Rigid metal conduit.

	1.4 PERFORMANCE REQUIREMENTS
	A. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	B. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	C. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.5 ACTION SUBMITTALS
	A. Product Data:  For the following:

	1.6 QUALITY ASSURANCE
	A. Comply with NFPA 70.

	1.7 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified together with concrete Specifications.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in Section 077200 "Roof Accessories."


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	C. 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.
	D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces as required to suit individual conductors or cables supported.  Body shall be malleable iron.
	E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in diameter.
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slottedsupport system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 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 shall be weight of supported components plus 200 lb.
	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:
	D. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 CONCRETE BASES
	A. Construct concrete bases of dimensions indicated but not less than 4 inches larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	B. Use 3000-psi, 28-day compressive-strength concrete.  Concrete materials, reinforcement, and placement requirements are specified in Section 033053 "Miscellaneous Cast-in-Place Concrete."
	C. Anchor equipment to concrete base.

	3.4 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	260533 fl raceways and boxes for electrical systems
	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:
	B. Related Requirements:

	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. GRC:  Galvanized rigid steel conduit.
	C. LFMC:  Liquidtight flexible metal conduit.
	D. RNC:  Rigid nonmetallic conduit.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, sections, and attachment details.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of items involved:
	B. Qualification Data:  For professional engineer.
	C. Seismic Qualification Certificates:  For enclosures, cabinets, and conduit racks and their mounting provisions, including those for internal components, from manufacturer.
	D. Source quality-control reports.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUITS, TUBING, AND FITTINGS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Listing and Labeling:  Metal conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. GRC:  Comply with ANSI C80.1 and UL 6.
	D. EMT:  Comply with ANSI C80.3 and UL 797.
	E. FMC:  Comply with UL 1; zinc-coated steel.
	F. LFMC:  Flexible steel conduit with PVC jacket and complying with UL 360.
	G. Fittings for Metal Conduit:  Comply with NEMA FB 1 and UL 514B.

	2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Listing and Labeling:  Nonmetallic conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.
	D. Fittings for RNC:  Comply with NEMA TC 3; match to conduit or tubing type and material.

	2.3 METAL WIREWAYS AND AUXILIARY GUTTERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Description:  Sheet metal, complying with UL 870 and NEMA 250, Type 1 or Type 3R unless otherwise indicated, and sized according to NFPA 70.
	C. 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.
	D. Wireway Covers:  Screw-cover type unless otherwise indicated.
	E. Finish:  Manufacturer's standard enamel finish.

	2.4 SURFACE RACEWAYS
	A. Listing and Labeling:  Surface raceways and tele-power poles shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Surface Metal Raceways:  Galvanized steel with snap-on covers complying with UL 5. Prime coated, ready for field painting.

	2.5 BOXES, ENCLOSURES, AND CABINETS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. General Requirements for Boxes, Enclosures, and Cabinets:  Boxes, enclosures, and cabinets installed in wet locations shall be listed for use in wet locations.
	C. Sheet Metal Outlet and Device Boxes:  Comply with NEMA OS 1 and UL 514A.
	D. Cast-Metal Outlet and Device Boxes:  Comply with NEMA FB 1, aluminum, Type FD, with gasketed cover.
	E. Metal Floor Boxes:
	F. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	G. Cast-Metal Access, Pull, and Junction Boxes:  Comply with NEMA FB 1 and UL 1773, cast aluminum with gasketed cover.
	H. Box extensions used to accommodate new building finishes shall be of same material as recessed box.
	I. Gangable boxes are allowed.
	J. Hinged-Cover Enclosures:  Comply with UL 50 and NEMA 250, Type 1 or Type 3R with continuous-hinge cover with flush latch unless otherwise indicated.
	K. Cabinets:


	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below unless otherwise indicated:
	B. Indoors:  Apply raceway products as specified below unless otherwise indicated:
	C. Minimum Raceway Size:  3/4-inch trade size.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.

	3.2 INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings or in this article are stricter.  Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and number of floors.
	B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for hangers and supports.
	E. Arrange stub-ups so curved portions of bends are not visible above finished slab.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring conduits, for which fewer bends are allowed.  Support within 12 inches of changes in direction.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.  Install conduits parallel or perpendicular to building lines.
	H. Raceways Embedded in Slabs:
	I. Stub-ups to Above Recessed Ceilings:
	J. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	K. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors including conductors smaller than No. 4 AWG.
	L. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets.  Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts.  Install insulated throat metal grounding bushings on service conduits.
	M. Install raceways square to the enclosure and terminate at enclosures with locknuts.  Install locknuts hand tight plus 1/4 turn more.
	N. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.  Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	O. Cut conduit perpendicular to the length.  For conduits 2-inch trade size and larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
	P. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.  Cap underground raceways designated as spare above grade alongside raceways in use.
	Q. Surface Raceways:
	R. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway sealing fittings according to NFPA 70.
	S. 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 the interior of all raceways at the following points:
	T. Comply with manufacturer's written instructions for solvent welding RNC and fittings.
	U. Expansion-Joint Fittings:
	V. Flexible Conduit Connections:  Comply with NEMA RV 3.  Use a maximum of 72 inches of flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	W. 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.
	X. 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.
	Y. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	Z. Locate boxes so that cover or plate will not span different building finishes.
	AA. Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	BB. Fasten junction and pull boxes to or support from building structure.  Do not support boxes by conduits.
	CC. Set metal floor boxes level and flush with finished floor surface.
	DD. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor surface.

	3.3 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."

	3.4 FIRESTOPPING
	A. Install firestopping at penetrations of fire-rated floor and wall assemblies.  Comply with requirements in Section 078413 "Penetration Firestopping."

	3.5 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage and deterioration.



	260544 fl sleeves and sleeve seals for electrical raceways and cabling
	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:
	B. Related Requirements:

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Wall Sleeves:
	B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:  Galvanized-steel sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board.
	C. Sleeves for Rectangular Openings:

	2.2 SLEEVE-SEAL FITTINGS
	A. Description:  Manufactured plastic, sleeve-type, waterstop assembly made for embedding in concrete slab or wall.  Unit shall have plastic or rubber waterstop collar with center opening to match piping OD.

	2.3 GROUT
	A. Description:  Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated walls or floors.
	B. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	C. Design Mix:  5000-psi, 28-day compressive strength.
	D. Packaging:  Premixed and factory packaged.

	2.4 SILICONE SEALANTS
	A. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below.
	B. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, nonshrinking foam.


	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
	A. Comply with NECA 1.
	B. Comply with NEMA VE 2 for cable tray and cable penetrations.
	C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit Floors and Walls:
	D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
	E. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	F. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	G. Underground, Exterior-Wall and Floor Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for installing sleeve-seal system.

	3.2 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls.  Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.



	260548 fl vibration and seismic controls for electrical systems
	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. This Section includes the following:
	B. Related Sections include the following:

	1.3 DEFINITIONS
	A. The IBC:  International Building Code.
	B. ICC-ES:  ICC-Evaluation Service.

	1.4 PERFORMANCE REQUIREMENTS
	A. Seismic-Restraint Loading:

	1.5 ACTION SUBMITTALS
	A. Product Data:  For the following:
	B. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For professional engineer and testing agency.

	1.7 QUALITY ASSURANCE
	A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more stringent.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 VIBRATION ISOLATORS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Pads:  Arrange in single or multiple layers of sufficient stiffness for uniform loading over pad area, molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that match requirements of supported equipment.

	2.2 SEISMIC-RESTRAINT DEVICES
	A. Mechanical Anchor:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchors with strength required for anchor and as tested according to ASTM E 488.  Minimum length of eight times diameter.

	2.3 FACTORY FINISHES
	A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.

	3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	B. Drilled-in Anchors:

	3.4 ADJUSTING
	A. Adjust isolators after isolated equipment is at operating weight.
	B. Adjust restraints to permit free movement of equipment within normal mode of operation.

	3.5 ELECTRICAL VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE SCHEDULE
	A. Transformers:
	B. Wall- or floor-mounted Equipment:
	C. Raceways and Cable Trays: Seismic force and displacement provisions are not required for supports for raceways and cable trays per ASCE7 section 9.6.3.14.2(e).



	260553 fl identification for electrical systems
	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:

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each electrical identification product indicated.

	1.4 QUALITY ASSURANCE
	A. Comply with ANSI A13.1.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.

	1.5 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes, standards, and 29 CFR 1910.145.  Use consistent designations throughout Project.
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 POWER RACEWAY IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway size.
	B. Colors for Raceways Carrying Circuits at 600 V or Less:
	C. Marker for Labels:  Permanent, waterproof, black ink marker.

	2.2 CONDUCTOR IDENTIFICATION MATERIALS
	A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide.

	2.3 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	C. Warning label and sign shall include, but are not limited to, the following legends:

	2.4 EQUIPMENT IDENTIFICATION LABELS
	A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 0.3 inch.
	B. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  White letters on a dark-gray background.  Minimum letter height shall be 3/8 inch.

	2.5 CABLE TIES
	A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, Type 6/6 nylon.
	B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, self extinguishing, one piece, self locking, Type 6/6 nylon.
	C. Plenum-Rated Cable Ties:  Self extinguishing, UV stabilized, one piece, self locking.

	2.6 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint:  Comply with requirements in painting Sections for paint materials and application requirements.  Select 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 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at penetrations of walls and floors, at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested areas.
	G. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below:

	3.2 IDENTIFICATION SCHEDULE
	A. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull with self-adhesive vinyl labels with the wiring system legend and system voltage.
	B. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.
	C. Conductors to Be Extended in the Future:  Attach marker tape to conductors and list source.
	D. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and signal connections.
	E. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-adhesive warning labels.
	F. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect.  Install instruction signs with approved legend where instructions are needed for system or equipment operation.
	G. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipment, central or master units, control panels, control stations, terminal cabinets, and racks of each system.  Systems include power, lighting, control, communication, signal, monitoring, and alarm systems unless equipment is provided with its own identification.



	262213 FL - Low-Voltage Distribution Transformers
	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 distribution, dry-type transformers with a nominal primary and secondary rating of 600 V and less, with capacities up to 1500 kVA.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:

	1.4 INFORMATIONAL SUBMITTALS
	A. Source quality-control reports.
	B. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For transformers to include in emergency, operation, and maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Accredited by NETA.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Inspection: On receipt, inspect for and note any shipping damage to packaging and transformer.
	B. Storage: Store in a warm, dry, and temperature-stable location in original shipping packaging.
	C. Temporary Heating: Apply temporary heat according to manufacturer's written instructions within the enclosure of each ventilated-type unit, throughout periods during which equipment is not energized and when transformer is not in a space that is continuously under normal control of temperature and humidity.
	D. Handling: Follow manufacturer's instructions for lifting and transporting transformers.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	B. Source Limitations: Obtain each transformer type from single source from single manufacturer.

	2.2 GENERAL TRANSFORMER REQUIREMENTS
	A. Description: Factory-assembled and -tested, air-cooled units for 60-Hz service.
	B. Comply with NFPA 70.
	C. Transformers Rated 15 kVA and Larger:

	2.3 DISTRIBUTION TRANSFORMERS
	A. Comply with NFPA 70.
	B. Cores: Electrical grade, non-aging silicon steel with high permeability and low hysteresis losses.
	C. Coils: Continuous windings except for taps.
	D. Enclosure:  Ventilated.
	E. Taps for Transformers 25 kVA and Larger:  Two 2.5 percent taps above and four 2.5 percent taps below normal full capacity.
	F. Insulation Class, 30 kVA and Larger: 220 deg C, UL-component-recognized insulation system with a maximum of 115 deg C rise above 40 deg C ambient temperature.
	G. Grounding: Provide ground-bar kit or a ground bar installed on the inside of the transformer enclosure.

	2.4 IDENTIFICATION
	A. Nameplates: Self-adhesive label for each distribution transformer. Self-adhesive labels are specified in Section 260553 "Identification for Electrical Systems."

	2.5 SOURCE QUALITY CONTROL
	A. Test and inspect transformers according to IEEE C57.12.01 and IEEE C57.12.91.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions for compliance with enclosure- and ambient-temperature requirements for each transformer.
	B. Verify that field measurements are as needed to maintain working clearances required by NFPA 70 and manufacturer's written instructions.
	C. Examine walls, floors, roofs, and concrete bases for suitable mounting conditions where transformers will be installed.
	D. Verify that ground connections are in place and requirements in Section 260526 "Grounding and Bonding for Electrical Systems" have been met. Maximum ground resistance shall be 5 ohms at location of transformer.
	E. Environment: Enclosures shall be rated for the environment in which they are located. Covers for NEMA 250, Type 4X enclosures shall not cause accessibility problems.
	F. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install transformers level and plumb on a concrete base with vibration-dampening supports. Locate transformers away from corners and not parallel to adjacent wall surface.
	B. Construct concrete bases according to Section 033000 "Cast-in-Place Concrete" and anchor floor-mounted transformers according to manufacturer's written instructions and requirements in Section 260529 "Hangers and Supports for Electrical Systems."
	C. Secure transformer to concrete base according to manufacturer's written instructions.
	D. Secure covers to enclosure and tighten all bolts to manufacturer-recommended torques to reduce noise generation.
	E. Remove shipping bolts, blocking, and wedges.

	3.3 CONNECTIONS
	A. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	B. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	C. 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.
	D. Provide flexible connections at all conduit and conductor terminations and supports to eliminate sound and vibration transmission to the building structure.

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Small (Up to 167-kVA Single-Phase or 500-kVA Three-Phase) Dry-Type Transformer Field Tests:
	D. Remove and replace units that do not pass tests or inspections and retest as specified above.
	E. Infrared Scanning: Two months after Substantial Completion, perform an infrared scan of transformer connections.
	F. Test Labeling: On completion of satisfactory testing of each unit, attach a dated and signed "Satisfactory Test" label to tested component.

	3.5 ADJUSTING
	A. Record transformer secondary voltage at each unit for at least 48 hours of typical occupancy period. Adjust transformer taps to provide optimum voltage conditions at secondary terminals. Optimum is defined as not exceeding nameplate voltage plus 5 percent and not being lower than nameplate voltage minus 3 percent at maximum load conditions. Submit recording and tap settings as test results.
	B. Output Settings Report: Prepare a written report recording output voltages and tap settings.

	3.6 CLEANING
	A. Vacuum dirt and debris; do not use compressed air to assist in cleaning.



	262416 FL - Panelboards
	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:

	1.3 DEFINITIONS
	A. SPD: Surge protective device.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of panelboard.
	B. Shop Drawings: For each panelboard and related equipment.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Panelboard Schedules: For installation in panelboards. Submit final versions after load balancing.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For panelboards and components to include in emergency, operation, and maintenance manuals. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:

	1.7 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.

	1.8 QUALITY ASSURANCE
	A. Manufacturer Qualifications: ISO 9001 or 9002 certified.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Remove loose packing and flammable materials from inside panelboards; install temporary electric heating (250 W per panelboard) to prevent condensation.
	B. Handle and prepare panelboards for installation according to NEMA PB 1.

	1.10 FIELD CONDITIONS
	A. Environmental Limitations:
	B. Service Conditions: NEMA PB 1, usual service conditions, as follows:
	C. 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:


	PART 2 -  PRODUCTS
	2.1 PANELBOARDS AND LOAD CENTERS COMMON REQUIREMENTS
	A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in Section 260548.16 "Seismic Controls for Electrical Systems."
	B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for panelboards including clearances between panelboards and adjacent surfaces and other items. Comply with indicated maximum dimensions.
	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.
	D. Comply with NEMA PB 1.
	E. Comply with NFPA 70.
	F. Enclosures:  Flush and Surface-mounted, dead-front cabinets.
	G. Incoming Mains:
	H. Phase, Neutral, and Ground Buses:
	I. Conductor Connectors: Suitable for use with conductor material and sizes.
	J. NRTL Label: Panelboards or load centers shall be labeled by an NRTL acceptable to authority having jurisdiction for use as service equipment with one or more main service disconnecting and overcurrent protective devices. Panelboards or load centers shall have meter enclosures, wiring, connections, and other provisions for utility metering. Coordinate with utility company for exact requirements.
	K. Future Devices: Panelboards or load centers shall have mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	L. 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. Seismic Performance: Panelboards shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	B. Surge Suppression: Factory installed as an integral part of indicated panelboards, complying with UL 1449 SPD Type 2.

	2.3 POWER PANELBOARDS
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	B. Panelboards: UL67, UL 50, Class CTL.
	C. Doors: Secured with vault-type latch with tumbler lock; keyed alike.
	D. Mains:  Fused switch.
	E. Branch Overcurrent Protective Devices: Fused switches.

	2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	B. Panelboards: UL 67, UL 50, Class CTL.
	C. Mains: Fusible switch or lugs only.
	D. Branch Overcurrent Protective Devices: Fused disconnects, replaceable without disturbing adjacent units.
	E. Doors: Door-in-door construction with concealed hinges; secured with multipoint latch with tumbler lock; keyed alike. Outer door shall permit full access to the panel interior. Inner door shall permit access to breaker operating handles and labeling, but current carrying terminals and bus shall remain concealed.

	2.5 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Obtain overcurrent protective devices UL-listed for use in the associated panelboard, and supplied by the same manufacturer.

	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. Circuit Directory: Computer-generated circuit directory mounted inside panelboard door with transparent plastic protective cover.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify actual conditions with field measurements prior to ordering panelboards to verify that equipment fits in allocated space in, and comply with, minimum required clearances specified in NFPA 70.
	B. Receive, inspect, handle, and store panelboards according to [NECA 407] [NEMA PB 1.1].
	C. Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have been subjected to water saturation.
	D. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors and panels.
	B. Comply with NECA 1.
	C. Install panelboards and accessories according to NECA 407.
	D. Equipment Mounting:
	E. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic Controls for Electrical Systems."
	F. Mount top of trim 90 inches above finished floor unless otherwise indicated.
	G. Mount panelboard cabinet plumb and rigid without distortion of box.
	H. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	I. Install overcurrent protective devices and controllers not already factory installed.
	J. 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.
	K. Install filler plates in unused spaces.
	L. Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future. Stub four 1-inch empty conduits into raised floor space or below slab not on grade.
	M. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing load balancing.
	N. Mount spare fuse cabinet in accessible location.

	3.3 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 after balancing panelboard 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. Install warning signs complying with requirements in Section 260553 "Identification for Electrical Systems" identifying source of remote circuit.

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	C. Panelboards will be considered defective if they do not pass tests and inspections.
	D. 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.

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.
	B. Load Balancing: After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes. Prior to making circuit changes to achieve load balancing, inform Architect of effect on phase color coding.

	3.6 PROTECTION
	A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain temperature according to manufacturer's written instructions.



	262726 fl - wiring devices
	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:

	1.3 DEFINITIONS
	A. GFCI: Ground-fault circuit interrupter.
	B. Pigtail: Short lead used to connect a device to a branch-circuit conductor.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-label warnings and instruction manuals that include labeling conditions.


	PART 2 -  PRODUCTS
	2.1 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	B. Comply with NFPA 70.
	C. RoHS compliant.
	D. Comply with NEMA WD 1.
	E. Devices that are manufactured for use with modular plug-in connectors may be substituted under the following conditions:
	F. Devices for Owner-Furnished Equipment:
	G. Device Color:
	H. Wall Plate Color: For plastic covers, match device color.
	I. Source Limitations: Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.2 STANDARD-GRADE RECEPTACLES, 125 V, 20 A
	A. Duplex Receptacles, 125 V, 20 A:
	B. Tamper-Resistant Duplex Receptacles, 125 V, 20 A:

	2.3 STANDARD-GRADE RECEPTACLES, 125 V, 15 A
	A. Duplex Receptacles, 125 V, 15 A:
	B. Tamper-Resistant Duplex Receptacles, 125 V, 15 A:

	2.4 USB RECEPTACLES
	A. USB Charging Receptacles:
	B. Tamper-Resistant Duplex and USB Charging Receptacles:

	2.5 GFCI RECEPTACLES, 125 V, 20 A
	A. Duplex GFCI Receptacles, 125 V, 20 A:
	B. Tamper-Resistant Duplex GFCI Receptacles, 125 V, 20 A:
	C. Tamper- and Weather-Resistant, GFCI Duplex Receptacles, 125 V, 20 A:

	2.6 TOGGLE SWITCHES, 120/277 V, 20 A
	A. Single-Pole Switches, 120/277 V, 20 A:
	B. Three-Way Switches, 120/277 V, 20 A:
	C. Four-Way Switches, 120/277 V, 20 A:

	2.7 OCCUPANCY SENSORS
	A. Wall Switch Sensor Light Switch, Dual Technology:

	2.8 DIMMERS
	A. Wall-Box Dimmers:

	2.9 WALL PLATES
	A. Single Source: Obtain wall plates from same manufacturer of wiring devices.
	B. Single and combination types shall match corresponding wiring devices.
	C. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-resistant, die-cast aluminum with lockable cover.

	2.10 FLOOR SERVICE FITTINGS
	A. Flush-Type Floor Service Fittings:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	B. Coordination with Other Trades:
	C. Conductors:
	D. Device Installation:
	E. Receptacle Orientation:
	F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Dimmers:
	H. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top. Group adjacent switches under single, multigang wall plates.
	I. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and furnishings.

	3.2 GFCI RECEPTACLES
	A. Install non-feed-through GFCI receptacles where protection of downstream receptacles is not required.

	3.3 IDENTIFICATION
	A. Comply with Section 260553 "Identification for Electrical Systems."
	B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.
	C. Essential Electrical System: Mark receptacles supplied from the essential electrical system to allow easy identification using a self-adhesive label.

	3.4 FIELD QUALITY CONTROL
	A. Test Instruments: Use instruments that comply with UL 1436.
	B. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or illuminated digital-display indicators of measurement.
	C. Perform the following tests and inspections:
	D. Tests for Receptacles:
	E. Test straight-blade hospital-grade outlets for the retention force of the grounding blade according to NFPA 99. Retention force shall be not less than 4 oz..
	F. Wiring device will be considered defective if it does not pass tests and inspections.
	G. Prepare test and inspection reports.



	265119 fl - led interior lighting
	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 the following types of LED luminaires:
	B. Related Requirements:

	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color Rendering Index.
	C. Fixture: See "Luminaire."
	D. IP: International Protection or Ingress Protection Rating.
	E. LED: Light-emitting diode.
	F. Lumen: Measured output of lamp and luminaire, or both.
	G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation and maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.
	B. Provide luminaires from a single manufacturer for each luminaire type.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.


	PART 2 -  PRODUCTS
	2.1 LED light fixtures are specified in schedules on drawings. Fixtures are supplied by owner, installed by electrical contractor.

	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 luminaire to verify actual locations of luminaire and electrical connections before luminaire installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 TEMPORARY LIGHTING
	A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When construction is sufficiently complete, clean luminaires used for temporary lighting and install new lamps.

	3.3 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:
	E. Flush-Mounted Luminaires:
	F. Wall-Mounted Luminaires:
	G. Suspended Luminaires:
	H. Ceiling-Grid-Mounted Luminaires:
	I. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for wiring connections.

	3.4 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	B. Luminaire will be considered defective if it does not pass operation tests and inspections.
	C. Prepare test and inspection reports.

	3.6 ADJUSTING
	A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied conditions. Make up to two visits to Project during other-than-normal hours for this purpose. Some of this work may be required during hours of darkness.



	280513 fl conductors and cables for electronic safety and security
	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:

	1.3 DEFINITIONS
	A. BICSI:  Building Industry Consulting Service International.
	B. EMI:  Electromagnetic interference.
	C. IDC:  Insulation displacement connector.
	D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control and signaling power-limited circuits.
	E. Open Cabling:  Passing telecommunications cabling through open space (e.g., between the studs of a wall cavity).

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified layout technician, installation supervisor, and field inspector.
	B. Source quality-control reports.
	C. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An NRTL.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Test cables upon receipt at Project site.

	1.8 FIELD CONDITIONS
	A. Do not install conductors and cables that are wet, moisture damaged, or mold damaged.
	B. Environmental Limitations:  Do not deliver or install UTP, optical fiber, and coaxial cables and connecting materials until wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy levels during the remainder of the construction period.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	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.

	2.2 BACKBOARDS
	A. Backboards:  Plywood, fire-retardant treated, 3/4 by 48 by 96 inches.  Comply with requirements for plywood backing panels in Section 061000 "Rough Carpentry."

	2.3 UTP CABLE
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Description:  100-ohm, four-pair UTP, covered with a blue thermoplastic jacket.

	2.4 UTP CABLE HARDWARE
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	B. UTP Cable Connecting Hardware:  IDC type, using modules designed for punch-down caps or tools.  Cables shall be terminated with connecting hardware of the same category or higher.
	C. Connecting Blocks:  110-style for Category 6.  Provide blocks for the number of cables terminated on the block, plus percent spare.  Integral with connector bodies, including plugs and jacks where indicated.

	2.5 COAXIAL CABLE
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. General Coaxial Cable Requirements:  Broadband type, recommended by cable manufacturer specifically for broadband data transmission applications.  Coaxial cable and accessories shall have 75-ohm nominal impedance with a return loss of 20 dB maximum from 7 to 806 MHz.
	C. RG-6/U:  NFPA 70, Type CATV or CM.
	D. NFPA and UL Compliance:  Coaxial cables shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 1655, and with NFPA 70 "Radio and Television Equipment" and "Community Antenna Television and Radio Distribution" Articles.  Types are as follows:

	2.6 COAXIAL CABLE HARDWARE
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Coaxial-Cable Connectors:  Type BNC, 75 ohms.

	2.7 LOW-VOLTAGE CONTROL CABLE
	A. Paired Cable:  NFPA 70, Type CMG.
	B. Plenum-Rated, Paired Cable:  NFPA 70, Type CMP.

	2.8 CONTROL-CIRCUIT CONDUCTORS
	A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, complying with UL 83, in raceway.
	B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, complying with UL 83, in raceway or power-limited cable, complying with UL 83, concealed in building finishes.
	C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or TF, complying with UL 83.

	2.9 FIRE ALARM WIRE AND CABLE
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. General Wire and Cable Requirements:  NRTL listed and labeled as complying with NFPA 70, Article 760.
	C. Signaling Line Circuits:  Twisted, shielded pair, size as recommended by system manufacturer.
	D. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded insulation.

	2.10 IDENTIFICATION PRODUCTS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Comply with UL 969 for a system of labeling materials, including label stocks, laminating adhesives, and inks used by label printers.
	C. Comply with requirements in Section 260553 "Identification for Electrical Systems."

	2.11 SOURCE QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to evaluate cables.
	B. Factory test UTP and optical fiber cables on reels according to TIA/EIA-568-B.1.
	C. Factory test UTP cables according to TIA/EIA-568-B.2.
	D. Factory test multimode optical fiber cables according to TIA-526-14-A and TIA/EIA-568-B.3.
	E. Factory sweep test coaxial cables at frequencies from 5 MHz to 1 GHz.  Sweep test shall test the frequency response, or attenuation over frequency, of a cable by generating a voltage whose frequency is varied through the specified frequency range and graphing the results.
	F. Cable will be considered defective if it does not pass tests and inspections.
	G. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for installation of supports for cables.

	3.2 WIRING METHOD
	A. Install wiring in metal pathways and wireways.
	B. Install cable, concealed in accessible ceilings, walls, and floors when possible.
	C. Wiring within Enclosures:

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Comply with NECA 1.
	B. Conductors:  Size according to system manufacturer's written instructions unless otherwise indicated.
	C. General Requirements for Cabling:
	D. UTP Cable Installation:  Install using techniques, practices, and methods that are consistent with Category 6 rating of components and that ensure Category 6 performance of completed and linked signal paths, end to end.
	E. Outdoor Coaxial Cable Installation:
	F. Open-Cable Installation:
	G. Separation from EMI Sources:

	3.4 FIRE ALARM WIRING INSTALLATION
	A. Comply with NECA 1 and NFPA 72.
	B. Wiring Method:  Install wiring in metal raceway according to Section 260533 "Raceways and Boxes for Electrical Systems."
	C. Wiring Method:
	D. 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 the fire alarm system to terminal blocks.  Mark each terminal according to the system's wiring diagrams.  Make all connections with approved crimp-on terminal spade lugs, pressure-type terminal blocks, or plug connectors.
	E. Cable Taps:  Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or equipment enclosures where circuit connections are made.
	F. 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.
	G. Risers:  Install at least two vertical cable risers to serve the fire alarm system.  Separate risers in close proximity to each other with a minimum one-hour-rated wall, so the loss of one riser does not prevent the receipt or transmission of signals from other floors or zones.
	H. Wiring to Remote Alarm Transmitting Device:  1-inch 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.

	3.5 POWER AND CONTROL-CIRCUIT CONDUCTORS
	A. 120-V Power Wiring:  Install according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables" unless otherwise indicated.
	B. Minimum Conductor Sizes:

	3.6 CONNECTIONS
	A. Comply with requirements in Section 281300 "Access Control" for connecting, terminating, and identifying wires and cables.
	B. Comply with requirements in Section 282300 "Video Surveillance" for connecting, terminating, and identifying wires and cables.
	C. Comply with requirements in Section 283111 "Digital, Addressable Fire-Alarm System for connecting, terminating, and identifying wires and cables.

	3.7 FIRESTOPPING
	A. Comply with requirements in Section 078413 "Penetration Firestopping."
	B. Comply with TIA-569-B, "Firestopping" Annex A.
	C. Comply with BICSI TDMM, "Firestopping Systems" Article.

	3.8 GROUNDING
	A. For communications wiring, comply with J-STD-607-A and with BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
	B. For low-voltage wiring and cabling, comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems."

	3.9 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.10 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Perform the following tests and inspections:
	C. Document data for each measurement.  Print data for submittals in a summary report that is formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the instrument to the computer, save as text files, print, and submit.
	D. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.



	284621.11 FL - Addressable Fire-Alarm Systems
	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:

	1.3 SEQUENCING AND SCHEDULING
	A. Existing Fire-Alarm Equipment: Maintain existing equipment fully operational until new equipment has been tested and accepted. When new equipment is installed, label it "NOT IN SERVICE" until it is accepted. Remove labels from new equipment when put into service, and label existing fire-alarm equipment "NOT IN SERVICE" until removed from building.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product, including furnished options and accessories.

	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.
	B. Qualification Statements: For Installer.
	C. Sample Warranty: Submittal must include line item pricing for replacement parts and labor.

	1.6 CLOSEOUT SUBMITTALS
	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:

	1.8 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace fire-alarm system equipment and components that fail because of defects in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 EXISTING FIRE-ALARM SYSTEM TO BE MODIFIED
	A. Basis for Pricing: <Insert legal name of manufacturer (include brand name in parentheses if appropriate); model number or series for existing product>.
	B. Description: <Insert description of existing product, including special features, options, and finishes that may impact Work>.
	C. Source Limitations for Fire-Alarm System and Components: Components must be compatible with, and operate as extension of, existing system. Provide system manufacturer's certification that components provided have been tested as, and will operate as, a system.

	2.2 ADDRESSABLE FIRE-ALARM SYSTEM
	A. Performance Criteria:

	2.3 DUCT SMOKE DETECTORS
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	B. Description: Photoelectric-type, duct-mounted smoke detector.
	C. Performance Criteria:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions for compliance with requirements for ventilation, temperature, humidity, and other conditions affecting performance of the Work.
	B. Examine roughing-in for electrical connections to verify actual locations of connections before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Preinstallation Testing: Perform verification of functionality of installed components of existing system prior to starting work. Document equipment or components not functioning as designed.
	B. Protection of In-Place Conditions: Protect devices during construction unless devices are placed in service to protect facility during construction.

	3.3 INSTALLATION OF EQUIPMENT
	A. Comply with NECA 305, NFPA 72, NFPA 101, and requirements of authorities having jurisdiction for installation and testing of fire-alarm equipment. Install 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. Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling tubes so they extend full width of duct. Tubes more than 36 inch long must be supported at both ends.

	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.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.

	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."
	C. Install nameplate for each control connection, indicating field control panel designation and I/O control designation feeding connection.

	3.6 PATHWAYS
	A. Pathways must be installed in EMT.
	B. Exposed EMT must be painted red enamel.

	3.7 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 270553 "Identification for Communications Systems."
	B. Install framed instructions in location visible from FACU.

	3.8 GROUNDING
	A. Ground FACU and associated circuits in accordance with Section 260526 "Grounding and Bonding for Electrical Systems."
	B. Ground shielded cables at control panel location only. Insulate shield at device location.

	3.9 FIELD QUALITY CONTROL
	A. Field tests must be witnessed by authorities having jurisdiction.
	B. Administrant for Tests and Inspections:
	C. Tests and Inspections:
	D. Reacceptance Testing: Perform reacceptance testing to verify proper operation of added or replaced devices and appliances.
	E. Fire-alarm system will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.
	G. Maintenance Test and Inspection: Perform tests and inspections listed for weekly, monthly, quarterly, and semiannual periods. Use forms developed for initial tests and inspections.
	H. Annual Test and Inspection: One year after date of Substantial Completion, test fire-alarm system complying with visual and testing inspection requirements in NFPA 72. Use forms developed for initial tests and inspections.
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