
Bid No. 2018-MC--0337 

PROJECT MANUAL 

FOR 

WESTSIDE CAMPUS CENTER CAFETERIA ADDITION 

BID NO. 2018-MC-0337 

NOVEMBER 27, 2017 

FACILITIES PLANNING & ENGINEERING 

WESTERN CONNECTICUT STATE UNIVERSITY 
181 WHITE STREET 

DANBURY, CONNECTICUT 06810 





Bid No. 2018-MC--0337 

WESTERN CONNECTICUT STATE UNIVERSITY 
WESTSIDE CAMPUS CENTER CAFETERIA ADDITION 

BID NO. 2018-MC-0337 

TABLE OF CONTENTS 

Invitation to Bid 

WCSU Campus Maps and Directions 

Division 0 – Bidding Requirements, Contract Forms, and Conditions of the Contract 

Instructions to Bidders 

Bid Submission Checklist Form 

WCSU Bid Form 

Dept. of Administrative Services (DAS): 
Construction Contractor Prequalification Program 
Contractor Prequalification Program’s Online Forms 

Office of Policy and Management (OPM): 

Ethics Form 1 - Gift and Campaign Contribution Certification 

Ethics Form 5 - Consulting Agreement Affidavit 

Ethics Form 6 – Affirmation of Receipt of State Ethics Laws Summary 

Ethics Form 7 – Iran Certification ($500K & over) 

Nondiscrimination Certification Form C – Affidavit by Entity  

Nondiscrimination Certification Form D – New Resolution 

Nondiscrimination Certification Form E – Prior Resolution 

Commission on Human Rights & Opportunities (CHRO): 

Contract Compliance Webpage Information 

 Notification to Bidders/Bidder Contract Compliance Monitoring Report  

Notice of Changes to the CHRO Self-Performance & Sub-Contracting Requirements 

CHRO State Set-Aside Goals Requirements Pertaining to this Bid 

CHRO Form of Proposal: Set-Aside Worksheet 

Poster – Notice Concerning Contract Compliance Responsibilities 



Bid No. 2018-MC--0337 

WESTERN CONNECTICUT STATE UNIVERSITY 
WESTSIDE CAMPUS CENTER CAFETERIA ADDITION 

BID NO. 2018-MC-0337 

TABLE OF CONTENTS – CONTINUED 

State Elections Enforcement Commission (SEEC): 
 Notice to Executive Branch State Contractors and Prospective State Contractors of 
 Campaign Contribution and Solicitation Limitations – SEEC Form 10 

General Contractor - Bidder’s Qualification Statement 

Dept. of Labor - Prevailing Wage Rates Notices & Forms: 

Minimum Rates and Classifications for Building Construction  

Prevailing Wage Law 

CT General Statute 31-53b: Construction Safety and Health Course 

Informational Bulletin – The 10-Hour OSHA Construction Safety and Health Course 

Notice for All Mason Contractors 

CT General Statute 31-55a:  Annual Adjustments to Wage Rates by Contractors 

Contracting Agency Certification Notice & Form 

Contractors Wage Certification Form 

Payroll Certification – Public Works Projects 

Occupational Classification Bulletin 

Footnotes 

Notice to Bidders 

Working Procedures During Construction 

Office of the State Building Inspector (OSBI)/Fire Marshal (OSFM) Inspection Procedures: 
State Building Inspection Procedures 
OSBI Required Inspections 
OSFM Required Inspections 
OSBI/OSFM Inspection Request Form 

Connecticut State University (CSU) Standard Terms and Conditions & Executive Orders 

Section 00 72 00 – General Conditions of the Contract 

Division 1, Section 1A - Supplementary General Conditions 



Bid No. 2018-MC--0337 

WESTERN CONNECTICUT STATE UNIVERSITY 
WESTSIDE CAMPUS CENTER CAFETERIA 

ADDITION BID NO. 2018-MC-0337 

TABLE OF CONTENTS – CONTINUED 

Technical Specifications – Prepared by O’Riordan Migani Architects LLC; Seymour, CT; 
issued for bid 11/27/17. 

List of Drawings – Prepared by O’Riordan Migani Architects LLC; Seymour, CT; issued 
for bid 11/27/17. 

END OF TABLE OF CONTENTS 

Cover Page 
C100 Civil Site Plan 
C200 Typical Site Details 
S001 Structural Notes 
S100 Foundation & 2nd Floor Framing Plan 
S200 Structural Details 
S300 Typical Structural Details 
A010 Code Summary 
AD01 Demolition Drawings 
AS01 Site Plan 
A100 Foundation Plan 
A101 First Floor Plan 
A102 Second Floor Plan 
A201 Building Elevations 
A202 Enlarged Elevations 
A601 Sections 
A602 Section Details 
M1.00 Mechanical Demolition Plan 
M2.00 Mechanical New Work Plan 
M3.00 Mechanical Schedules and Details 
E1.00 Electrical Demolition Plan 
EL2.00 Electrical Lighting New Work Plan 
EP2.00 Electrical Power Plan 
EP2.01 Electrical Power New Work Plan – Overall View 
E3.00 Electrical Symbols, Schedules and Abbreviations 
FP1.00 Fire Protection New Work Plan 





Invitation to Bid WCSU 2018-MC-0337 

INVITATION TO BID 

Notice is hereby given that WESTERN CONNECTICUT STATE UNIVERSITY will accept bids 
for the following project: 

WESTSIDE CAMPUS CENTER CAFÉTERIA ADDITION 
DCS PROJECT NO. BI-RD 297 

BID NO. 2018-MC-0337 

Please Note:  This Invitation to Bid is reserved for contractors currently holding a certificate, with a 
General Building Construction – Group A Classification, issued through Connecticut’s Department 
of Administrative Services’ Prequalification Program. Bidders are advised that both the DAS 
Prequalification Certificate and Update (Bid) Statement must accompany the bid proposal; failure to 
do so will result in rejection of the bid.  For information regarding the program, please contact the 
Construction Contractor Prequalification Program at 860-713-5280, or visit the State of 
Connecticut’s Department of Administrative Services’ web site at www.das.state.ct.us.   

Western Connecticut State University is seeking bid proposals for all labor, materials and equipment 
required for the construction of a 1,200 sq. ft. one-story addition on the north side of the Westside 
Campus Center’s existing cafeteria.  Generally, the scope of work shall include demolition/removal 
of an existing exterior wall and curtain wall window, and installation of new exterior wall and single-
story sunroom against the existing building.  Trades include, but not limited to, concrete, masonry, 
metal framing, carpentry, painting tilework, thermal and moisture protection, fire suppression, 
HVAC and electrical work.  Earthwork and exterior improvements of the site shall also be required. 
Please note: The Dept. of Labor’s Prevailing Wage Rates shall apply to this project.   

All contractors are required to visit the site and become familiar with existing conditions.  A 
mandatory pre-bid meeting is scheduled for Wednesday, January 10, 2018 at 10:30 a.m., beginning at 
the cafeteria entrance (north side, across from the Visual & Performing Arts Center) of the Westside 
Campus Center, located on WCSU’s Westside Campus; 43 Lake Avenue Extension, Danbury, CT. 

Any questions or discrepancies should be submitted in writing by 4:00 p.m., Thursday, January 18, 
2018 to Mark Case, Director for Administrative Services, Western Connecticut State University, 181 
White Street, Danbury, CT  06810; fax no. 203-837-8659.  Responses to any and all inquiries shall be 
issued via addenda, no later than 4:00 p.m., Thursday, January 25, 2018.  Any and all addenda shall 
be posted on the DAS contracting portal. 

Sealed bids should be submitted to the attention of Mark Case, Director for Administrative Services, 
Western Connecticut State University, 181 White Street, Danbury, CT 06810.  Bids should be 
submitted on or before Thursday, February 1, 2018 at 2:30 p.m.  Bids will be opened publicly at the 
aforementioned time in the Administrative Services/Purchasing office, Suite 009, University Hall.  
Bids received after that time will not be accepted.  Interested parties are invited to attend.  Bidders 
should submit bids in a sealed envelope with words, “Sealed Bid No. 2018-MC-0337” and the due 
date.     

Bids are to be based on the work called for on the sketches and specifications for the subject 
project, as well as any addenda issued during the bid process.  Bids showing informalities, 
qualifications or conditions may be rejected at the option of the University.  Each bidder must note 
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receipt of any Addenda or bulletins when submitting a bid.  All bidders shall verify dimensions and 
conditions at the site and be responsible for satisfying himself as to all requirements of the contract.   

Bids must be held for a period of 60 calendar days following the date of the bid opening.  Following 
60 calendar days, if attempted negotiations with the lowest bidder fail to result in a contract, the 
University reserves the right to re-bid the project. 

All work shall commence within one week of issuance of contract or letter of intent.  Shop drawings 
for the sunroom must be submitted within twenty (20) days after the award of the contract. All work 
must be completed no later than April 30, 2018. 

The University reserves the right to waive any technical defects in the bids, to reject any bids that do 
not conform to the terms described herein, and to accept or reject any part of any bid, and to reject 
all bids and, again, invite bids. 

END 
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Campus Maps & Directions

To Midtown campus (181 White Street)

From the East: Take Exit 5 off I-84 to first traffic light 
(Clapboard Ridge Road); turn right and continue on 
Main Street to White Street (fifth traffic light); turn left 
onto White Street and continue one half mile to  
campus on left. 

From the West: Take Exit 5 off I-84 to first traffic 
light (Main Street); turn right and continue on Main 
Street to White Street (fourth traffic light); turn left onto 
White Street and continue one half mile to campus 
on left. Visitor parking is available in the lot adjacent 
to Old Main on the Midtown campus.

To Westside campus (43 Lake Ave. Extension)

Take Exit 4 off I-84; turn right onto Lake Avenue. 
Travel approximately one mile to campus entrance 
on right.  

Campus-to-Campus

Midtown to Westside: Follow White Street and take 
a right onto Main Street (third traffic light). Follow 
Main Street to third traffic light (Main Street becomes 
Clapboard Ridge). Turn left onto I-84 West. Take  
Exit 4 off I-84. Turn right onto Lake Avenue. Travel  
approximately one mile. Campus entrance is on the 
directly across from Stop & Shop. General parking is 
available along University Boulevard. 

Westside to Midtown: Turn left onto Lake Avenue for 
approximately one mile. Turn left onto I-84 East  
(third traffic light). Take Exit 5 off I-84 to first traffic 
light (Main Street). Turn right and continue on Main 
Street to White Street (fourth traffic light). Turn left 
onto White Street and continue one half mile. The 
campus is on the left. 
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INSTRUCTIONS TO BIDDERS 

A. Bids are to be based on the work called for on the drawings and specifications for the 
subject project, as well as any addenda issued during the bid process.  Bids showing 
informalities, qualifications or conditions may be rejected at the option of the 
University. 

The University reserves the right to waive any technical defects in the bids, to reject 
any bids that do not conform to the terms described herein, and to accept or reject any 
part of any bid, and to reject all bids and again invite bids. 

B.  Time limits will be as here-in-forth set: 

1. All work shall commence within one week of issuance of contract or letter of
intent; shop drawings for the sunroom must be submitted within twenty (20) days
after the award of the contract.

2. All work must be completed no later than April 30, 2018.

C.   Addenda – Any addenda issued to this bid will be posted on the State of Connecticut 
Department of Administrative Services’ website bid portal, under Western 
Connecticut State University’s (WCSU) bid postings.  The DAS website address is 
www.das.state.ct.us.  Each bidder must note receipt of any Addenda or bulletins 
when submitting a bid. 

D. The bidding documents are as follows: 

1. Project Manual entitled “Westside Campus Center Cafeteria Addition”
dated November 27, 2017.

2. Drawings entitled “Westside Campus Center Cafeteria Addition” dated
November 27, 2017.

E. The bid package will contain the following: 

WCSU  Bid Form – This will contain the costs to provide all of the work shown 
or called for in the contract documents. 

CHRO State Set-Aside Goals Requirements’ Worksheet - This worksheet, based 
on the itemized costs quoted on the WCSU Bid Form, will determine the total 
contract bid amount that is subject to state set-aside goals.  

Checklist Items – All other required documentation must be submitted, as per the 
“Bid Submission Checklist Form.”  

http://www.das.state.ct.us/
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F. Bids must be held for a period of 60 calendar days following the date of the bid 
opening.  Following 60 calendar days, if attempted negotiations with the lowest bidder 
fail to result in a contract, the University reserves the right to re-bid the project. 

G. All bidders will verify dimensions and conditions at the site and be responsible for 
satisfying himself as to all requirements of the contract. 

H. All bids will assume that any and all electrical work shall be executed by licensed 
electricians, in accordance with current codes. 

I.  Pre-bid Meeting – All contractors are required to visit the site and become familiar 
with existing conditions.  A mandatory pre-bid meeting is scheduled for Wednesday, 
January 10, 2018 at 10:30 a.m., beginning at the cafeteria entrance of the Westside 
Campus Center.  The agency representative for this project is Peter J. Visentin, AIA, 
Director of Facilities Planning and Engineering; phone no. 203-837-8680. 

J. Inquiry Deadline - Any questions or discrepancies should be submitted in writing by 
4:00 p.m., Thursday, January 18, 2018, to the Dept. of Administrative Services, 
located in Suite 009, lower level of University Hall, WCSU,181 White Street, 
Danbury, CT  06810; Attn: Mark Case; fax no. 203-837-8659.  

K.  Addenda Deadline - Responses to any and all inquiries shall be issued via addenda, 
no later than 4:00 p.m., Thursday, January 25, 2018.  Any and all addenda shall be 
posted on the DAS contracting portal. 

L. Bid Opening – Sealed bids should be submitted to Mr. Mark Case, Director, 
Administrative Services, University Hall, Suite 009, Lower Level, Western 
Connecticut State University, 181 White Street, Danbury, CT 06810.  Bids should be 
submitted on or before Thursday, February 1, 2018 at 2:30 p.m.  Bids will be opened 
publicly at the aforementioned time in the Purchasing Office.  Bids received after that 
time will not be accepted.  Interested parties are invited to attend.  Bidders should 
submit bids in a sealed envelope with words, “Sealed Bid No. 2018-MC-0337,” and 
the due date.     

END 



END 
 
 
 

WESTERN CONNECTICUT STATE UNIVERSITY 
BID SUBMISSION CHECKLIST FORM 

 
Project:  Westside Campus Center Cafeteria Addition 
DCS Project No. BI-RD 297 
Bid No.:  2018-MC-0337  
 
Listed below are the following forms/documentation that must be completed and submitted in 
the bid package before the official bid opening.  Failure to comply may result in the 
disqualification of the bid submission. 
 

 WCSU Bid Form 
 DAS – Contractor Prequalification Certificate 
 DAS – Contractor Prequalification Update (Bid) Statement 
 OPM Ethics Form 5 - Consulting Agreement Affidavit 
 OPM Ethics Form 6 – Affirmation of receipt of State Ethics Laws Summary 
 OPM Ethics Form 7 – Iran Certification 
 CHRO Contract Compliance Regulations - Notification to Bidders 
 CHRO State Set-Aside Goals Requirements Pertaining to this Bid 
 CHRO Form of Proposal – Set-Aside Worksheet 
 State Elections Enforcement Commission – SEEC Form 10 
 Bidders Qualification Statement 
 Bid Bond  
 Certificate of Insurance 

 
CT Dept. of Labor – Prevailing Wage Rates’ Forms  

 
 CT Dept. of Labor Contractors Wage Certification Form  
 CT Dept. of Labor Contracting Agency Certification Form 

 
 
Below are the following forms/documentation that are to be submitted at time of 
Contract Execution:  
 

   OPM Ethics Form 1 - Gift and Campaign Contribution Certification  
   OPM Ethics Form 5 – Consulting Agreement Affidavit  
   OPM Ethics Form 6 – Affirmation of Receipt of State Ethics Laws Summary 
   OPM Nondiscrimination Certification Form C – Affidavit by Entity  
   OPM Nondiscrimination Certification Form D or Form E (as applicable) 
   Performance Bond 
   Labor and Materials Payment Bond 
   Contractor’s proposed construction schedule in format acceptable to the University 
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WESTERN CONNECTICUT STATE UNIVERSITY 

BID FORM 

BIDDER:_____________________________________________________________ 

_________________________________ ___________________________ 
Address                                                 Telephone No. 

BID PROPOSAL FOR: 

WESTSIDE CAMPUS CENTER CAFETERIA ADDITION 

BID NO. 2018-MC-0337 

ADDRESSED TO: 

Mr. Mark Case 
Director of Administrative Services 
Western Connecticut State University 
181 White Street 
 Danbury, CT  06810 

In preparing this Bid, we have carefully examined the Bidding Documents for this Work. 
We have visited the site and noted the conditions affecting the Work. 

The Bidding Documents referred to include Drawings and Specifications prepared by 
Western Connecticut State University and entitled: 

“Westside Campus Center Cafeteria Addition; DCS Project No. BI-RD 297” 

We acknowledge receiving the following Addenda issued by the Architect: 

No. 1 dated ______    No. 2 dated ______       No. 3 dated ______     No. 4 dated ______ 

PROPOSED BID BREAKDOWN: 

Item A – Cost of Sunroom, as specified per Section 08 4410 of the Technical 
Specifications: 

_____________________________________________ $_______________________ 
     Dollars 

The manufacturer’s name and model no. of the sunroom being provided are as follows: 

________________________________________________________________________ 
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Item B – Cost of Subcontracting Johnson Controls Metasys Building Automation 
System Tie-In: 

This is the total cost of all labor, materials and equipment required for system tie-in 
provided by Johnson Controls, Inc., the University’s proprietary building automation 
system’s provider. 

_____________________________________________ $_______________________ 
Dollars 

Item C – Total Cost of Labor and Materials 

_____________________________________________ $_______________________ 
Dollars 

TOTAL PROPOSED BID: 

We propose to perform the Work described in the Bidding Documents, in keeping with 
the definitions of Article 1 of the Instructions to Bidders, for the Base Bid Sum of: 

_____________________________________________________  $_______________ 
Dollars 

TIME OF COMPLETION: 

We agree that all work will be completed no later than April 30, 2018. 

BID ACCEPTANCE: 

We agree that this proposal shall not be withdrawn for a period of ninety calendar days 
after date of submittal. We understand that Owner reserves the right to accept any Bid, 
reject any or all Bids, and to waive any informality in the Bidding.  At the time of 
execution of the contract, we shall furnish all required documentation as listed on the Bid 
Submission Checklist Form. 

Firm Name: _____________________________________________________________ 
Address:      _____________________________________________________________ 

          _____________________________________________________________ 

By:  ____________________________________     Title:  ______________________ 
(Name Typed) 

Signature:  ______________________________        Date:  ______________________ 

The Bidder is a/an (individual) (partnership) (corporation).  Names and titles of other 
officers or partners are: 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
(For corporation, give State of incorporation and affix corporate seal.) 



State of Connecticut 

Department of Administrative Services 

Construction Contractor Prequalification Program 

The DAS Contractor Prequalification Program (C.G.S §4a-100) requires all contractors to 
prequalify before they can bid on a contract or perform work pursuant to a contract for the 
construction, reconstruction, alteration, remodeling, repair or demolition of any public building or 
any other public work by the state or a municipality, estimated to cost more than $500,000 and 
which is funded in whole or in part with state funds, except a public highway or bridge project or 
any other construction project administered by the Department of Transportation. 

Construction Contractor Prequalification 
450 Columbus Boulevard, Suite 1202 
Hartford, CT 06103 
(860) 713-5280 
Fax: (860) 622-2867 
e-mail: DAS.Prequalification@ct.gov 
Contact: Prequalification Program 

mailto:DAS.Prequalification@ct.gov




State of Connecticut 
Department of Administrative Services 
Contractor Prequalification Program 

Required Prequalification Forms 

Directions for retrieving your Prequalification Certificate: 

In order to print out your Prequalification Certificate, please go to the On-Line 
Contractor Directory: 

http://www.biznet.ct.gov/prequalSearch/ 

Once in the directory, just type in your company name and click on “Go” to pull up your 
company.  When your company information appears, you will notice that your company 
name is shown as a blue link.  Just click on this link and it will take you to your 
Prequalification Certificate. 

Please Note:  When you submit a bid, you must include with your other documents the 
following: 

1. A copy of your Prequalification Certificate.
This document may be found and completed on-line at the Contractor
Prequalification Application website.

2. An Update (Bid) Statement
This document may be found and completed on-line at the Contractor
Prequalification Application website.

Should you have any questions or concerns, please contact the DAS’ Contractor 
Prequalification Program at 860-713-5280. 

Web Address:  http://www.das.state.ct.us 

http://www.biznet.ct.gov/prequalSearch/
http://www.das.state.ct.us/
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STATE OF CONNECTICUT 
GIFT AND CAMPAIGN CONTRIBUTION CERTIFICATION

Written or electronic certification to accompany a State contract with a value of $50,000 or 

more, pursuant to C.G.S. §§ 4-250, 4-252(c) and 9-612(f)(2) and Governor Dannel P. Malloy’s 

Executive Order 49. 

INSTRUCTIONS: 

Complete all sections of the form.  Attach additional pages, if necessary, to provide full disclosure about any 
lawful campaign contributions made to campaigns of candidates for statewide public office or the General 
Assembly, as described herein.  Sign and date the form, under oath, in the presence of a Commissioner of 
the Superior Court or Notary Public.  Submit the completed form to the awarding State agency at the time 
of initial contract execution and if there is a change in the information contained in the most recently filed 
certification, such person shall submit an updated certification either (i) not later than thirty (30) days after 
the effective date of such change or (ii) upon the submittal of any new bid or proposal for a contract, 
whichever is earlier. Such person shall also submit an accurate, updated certification not later than fourteen 

days after the twelve-month anniversary of the most recently filed certification or updated certification. 

CHECK ONE:   Initial Certification   12 Month Anniversary Update (Multi-year contracts only.) 

  Updated Certification because of change of information contained in the most 
recently filed certification or twelve-month anniversary update. 

GIFT CERTIFICATION: 

As used in this certification, the following terms have the meaning set forth below: 

1) “Contract” means that contract between the State of Connecticut (and/or one or more of it agencies or
instrumentalities) and the Contractor, attached hereto, or as otherwise described by the awarding State
agency below;

2) If this is an Initial Certification, “Execution Date” means the date the Contract is fully executed by, and
becomes effective between, the parties; if this is a twelve-month anniversary update, “Execution Date”
means the date this certification is signed by the Contractor;

3) “Contractor” means the person, firm or corporation named as the contactor below;
4) “Applicable Public Official or State Employee” means any public official or state employee described in

C.G.S. §4-252(c)(1)(i) or (ii);
5) “Gift” has the same meaning given that term in C.G.S. § 4-250(1);
6) “Principals or Key Personnel” means and refers to those principals and key personnel of the Contractor,

and its or their agents, as described in C.G.S. §§ 4-250(5) and 4-252(c)(1)(B) and (C).

I, the undersigned, am a Principal or Key Personnel of the person, firm or corporation authorized to execute 
this certification on behalf of the Contractor.  I hereby certify that,  no gifts were made by (A) such person, 
firm, corporation, (B) any principals and key personnel of the person firm or corporation who participate 
substantially in preparing bids, proposals or negotiating state contracts or  (C) any agent of such, firm, 
corporation, or principals or key personnel who participates substantially in preparing bids, proposals or 
negotiating state contracts, to (i) any public official or state employee of the state agency or quasi-public 
agency soliciting bids or proposals for state contracts who participates substantially in the preparation of bid 
solicitations or request for proposals for state contracts or the negotiation or award of state contracts or (ii) 
any public official or state employee of any other state agency, who has supervisory or appointing authority 

over such state agency or quasi-public agency. 

I further certify that no Principals or Key Personnel know of any action by the Contractor to circumvent (or 
which would result in the circumvention of) the above certification regarding Gifts by providing for any other 
Principals, Key Personnel, officials, or employees of the Contractor, or its or their agents, to make a Gift to 
any Applicable Public Official or State Employee.  I further certify that the Contractor made the bid or 
proposal for the Contract without fraud or collusion with any person. 
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CAMPAIGN CONTRIBUTION CERTIFICATION: 

I further certify that, on or after January 1, 2011, neither the Contractor nor any of its principals, as defined 
in C.G.S. § 9-612(f)(1), has made any campaign contributions to, or solicited any contributions on behalf 
of, any exploratory committee, candidate committee, political committee, or party committee established 
by, or supporting or authorized to support, any candidate for statewide public office, in violation of C.G.S. § 
9-612(f)(2)(A).  I further certify that all lawful campaign contributions that have been made on or after 
January 1, 2011 by the Contractor or any of its principals, as defined in C.G.S. § 9-612(f)(1), to, or solicited 
on behalf of, any exploratory committee, candidate committee, political committee, or party committee 
established by, or supporting or authorized to support any candidates for statewide public office or the 
General Assembly, are listed below: 

Lawful Campaign Contributions to Candidates for Statewide Public Office: 

Contribution Date Name of Contributor   Recipient   Value  Description 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

Lawful Campaign Contributions to Candidates for the General Assembly: 

Contribution Date Name of Contributor   Recipient   Value  Description 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

Sworn as true to the best of my knowledge and belief, subject to the penalties of false statement. 

__________________________________ _________________________________________ 
Printed Contractor Name  Printed Name of Authorized Official 

___________________________________
Signature of Authorized Official 

Subscribed and acknowledged before me this ______ day of __________________, 20___. 

___________________________________________ 
Commissioner of the Superior Court (or Notary Public) 

______________________________ 
My Commission Expires 
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STATE OF CONNECTICUT 
CONSULTING AGREEMENT AFFIDAVIT 

 
Affidavit to accompany a bid or proposal for the purchase of goods and services with a value of $50,000 or 
more in a calendar or fiscal year, pursuant to Connecticut General Statutes §§ 4a-81(a) and 4a-81(b).  For 
sole source or no bid contracts the form is submitted at time of contract execution.  

 
INSTRUCTIONS: 
 
If the bidder or vendor has entered into a consulting agreement, as defined by Connecticut 
General Statutes § 4a-81(b)(1):  Complete all sections of the form.  If the bidder or contractor has 
entered into more than one such consulting agreement, use a separate form for each agreement.  Sign and 
date the form in the presence of a Commissioner of the Superior Court or Notary Public.  If the bidder or 
contractor has not entered into a consulting agreement, as defined by Connecticut General 
Statutes § 4a-81(b)(1):  Complete only the shaded section of the form.  Sign and date the form in the 
presence of a Commissioner of the Superior Court or Notary Public. 
 
Submit completed form to the awarding State agency with bid or proposal.  For a sole source award, submit 
completed form to the awarding State agency at the time of contract execution. 
 
This affidavit must be amended if there is any change in the information contained in the most recently filed 
affidavit not later than (i) thirty days after the effective date of any such change or (ii) upon the submittal of 
any new bid or proposal, whichever is earlier. 
 
AFFIDAVIT: [Number of Affidavits Sworn and Subscribed On This Day:  _____] 
 
I, the undersigned, hereby swear that I am a principal or key personnel of the bidder or contractor awarded 
a contract, as described in Connecticut General Statutes § 4a-81(b), or that I am the individual awarded 
such a contract who is authorized to execute such contract.  I further swear that I have not entered into any 
consulting agreement in connection with such contract, except for the agreement listed below:  
 
__________________________________________  _______________________________________ 
Consultant’s Name and Title        Name of Firm (if applicable) 
 
__________________  ___________________  ___________________ 
Start Date     End Date     Cost 
 
Description of Services Provided:  ___________________________________________________________ 
 
______________________________________________________________________________________ 
 
 
Is the consultant a former State employee or former public official?    YES     NO 
 
If YES: ___________________________________  __________________________ 
  Name of Former State Agency     Termination Date of Employment 
 
Sworn as true to the best of my knowledge and belief, subject to the penalties of false statement. 
 
___________________________ ___________________________________ __________________ 
Printed Name of Bidder or Contractor Signature of Principal or Key Personnel Date 
 
                                                       ___________________________________ ___________________ 
                                             Printed Name (of above)      Awarding State Agency 
 
 
Sworn and subscribed before me on this _______ day of ____________, 20___. 
 

___________________________________ 
Commissioner of the Superior Court 
or Notary Public 
 
_____________________________ 
My Commission Expires 













Form C 
07-08-2009 

STATE OF CONNECTICUT 
NONDISCRIMINATION CERTIFICATION — Affidavit 

By Entity 

For Contracts Valued at $50,000 or More 

Documentation in the form of an affidavit signed under penalty of false statement by a chief executive 

officer, president, chairperson, member, or other corporate officer duly authorized to adopt corporate, 

company, or partnership policy that certifies the contractor complies with the nondiscrimination 

agreements and warranties under Connecticut General Statutes §§ 4a-60(a)(1) and 4a-60a(a)(1), as 

amended 

INSTRUCTIONS: 

For use by an entity (corporation, limited liability company, or partnership) when entering into any contract 
type with the State of Connecticut valued at $50,000 or more for any year of the contract.  Complete all 

sections of the form.  Sign form in the presence of a Commissioner of Superior Court or Notary Public.  
Submit to the awarding State agency prior to contract execution. 

AFFIDAVIT: 

I, the undersigned, am over the age of eighteen (18) and understand and appreciate the obligations of 

an oath.  I am _________________________  of  ________________________________ , an entity 
Signatory’s Title       Name of Entity 

duly formed and existing under the laws of  _____________________________________. 

Name of State or Commonwealth 

I certify that I am authorized to execute and deliver this affidavit on behalf of 

________________________________  and that  ________________________________ 
Name of Entity         Name of Entity 

has a policy in place that complies with the nondiscrimination agreements and warranties of Connecticut 

General Statutes §§ 4a-60(a)(1)and 4a-60a(a)(1), as amended. 

___________________________________________ 
Authorized Signatory 

___________________________________________ 
Printed Name 

Sworn and subscribed to before me on this ______  day of  ____________, 20____. 

___________________________________________  ___________________________________ 
Commissioner of the Superior Court/  Commission Expiration Date 
Notary Public 





Form D 
07-08-2009 

STATE OF CONNECTICUT 
NONDISCRIMINATION CERTIFICATION — New Resolution 

By Entity 

For Contracts Valued at $50,000 or More 

Documentation in the form of a corporate, company, or partnership policy adopted by resolution of the 

board of directors, shareholders, managers, members or other governing body of a contractor that 

certifies the contractor complies with the nondiscrimination agreements and warranties under 

Connecticut General Statutes §§ 4a-60(a)(1) and 4a-60a(a)(1), as amended 

INSTRUCTIONS: 

For use by an entity (corporation, limited liability company, or partnership) when entering into any contract 
type with the State of Connecticut valued at $50,000 or more for any year of the contract.  Complete all 
sections of the form.  Submit to the awarding State agency prior to contract execution. 

CERTIFICATION OF RESOLUTION: 

I,  _________________________ ,  ___________________ ,  of  ________________________________ , 
Authorized Signatory    Title     Name of Entity 

an entity duly formed and existing under the laws of  __________________________________________ , 
Name of State or Commonwealth 

certify that the following is a true and correct copy of a resolution adopted on the  _____  day of 

___________ , 20_____  by the governing body of  ________________________________ , 
Name of Entity 

in accordance with all of its documents of governance and management and the laws of 

_______________________________ , and further certify that such resolution has not been modified 
Name of State or Commonwealth 

or revoked, and is in full force and effect. 

RESOLVED: That the policies of  ________________________________  comply with the  
Name of Entity 

nondiscrimination agreements and warranties of Connecticut General Statutes 

§§ 4a-60(a)(1) and 4a-60a(a)(1), as amended. 

The undersigned has executed this certificate this  _____  day of  ___________ , 20_____ . 

___________________________________________  ___________________________________ 
Authorized Signatory Date 

___________________________________________ 
Printed Name 





Form E 
07-08-2009 

STATE OF CONNECTICUT 
NONDISCRIMINATION CERTIFICATION — Prior Resolution 

By Entity 

For Contracts Valued at $50,000 or More 

Documentation in the form of a corporate, company, or partnership policy adopted by a prior resolution 

of the board of directors, shareholders, managers, members or other governing body of a contractor that 

certifies the contractor complies with the nondiscrimination agreements and warranties under 

Connecticut General Statutes §§ 4a-60(a)(1) and 4a-60a(a)(1), as amended 

INSTRUCTIONS: 

For use by an entity (corporation, limited liability company, or partnership) when entering into any contract 
type with the State of Connecticut valued at $50,000 or more for any year of the contract.  Complete all 
sections of the form.  Attach copy of previously adopted resolution (State of CT, Nondiscrimination 
Certification, Form D: New Resolution).  Submit all documentation to the awarding State agency prior to 
contract execution. 

CERTIFICATION OF PRIOR RESOLUTION: 

I, the undersigned, am a duly authorized corporate officer or member of  ___________________________. 
Name of Entity 

I have reviewed the attached prior resolution.  I certify that: 

(1) the attached prior resolution complies with the nondiscrimination agreements and warranties of 

Connecticut General Statutes §§ 4a-60(a)(1) and 4a-60a(a)(1), as amended; and  

(2) the prior resolution remains in full force and effect on the date this documentation is submitted to the 

awarding State agency. 

___________________________________________ ___________________________________ 
Authorized Signatory Title 

___________________________________________ ___________________________________ 
Printed Name Date 

RESERVED FOR STATE USE 

I, the undersigned head of the awarding State agency, or designee, certify that the attached prior resolution 

complies with the nondiscrimination agreements and warranties of Connecticut General Statutes 

 §§ 4a-60(a)(1) and 4a-60a(a)(1), as amended. 

___________________________________________ ___________________________________ 
Signature of Agency Head (or designee)  Date 

___________________________________________ 
Awarding State Agency 









COMMISSION ON HUMAN RIGHTS AND OPPORTUNITIES 
 CONTRACT COMPLIANCE REGULATIONS 

NOTIFICATION TO BIDDERS 
(Revised 09/17/07) 

The contract to be awarded is subject to contract compliance requirements mandated by Sections 4a-60 and 4a-
60a of the Connecticut General Statutes; and, when the awarding agency is the State, Sections 46a-71(d) and 
46a-81i(d) of the Connecticut General Statutes.  There are Contract Compliance Regulations codified at Section 
46a-68j-21 through 43 of the Regulations of Connecticut State Agencies, which establish a procedure for 
awarding all contracts covered by Sections 4a-60 and 46a-71(d) of the Connecticut General Statutes. 

According to Section 46a-68j-30(9) of the Contract Compliance Regulations, every agency awarding a contract 
subject to the contract compliance requirements has an obligation to “aggressively solicit the participation of 
legitimate minority business enterprises as bidders, contractors, subcontractors and suppliers of materials.” 
“Minority business enterprise” is defined in Section 4a-60 of the Connecticut General Statutes as a business 
wherein fifty-one percent or more of the capital stock, or assets belong to a person or persons:  “(1) Who are 
active in daily affairs of the enterprise; (2) who have the power to direct the management and policies of the 
enterprise; and (3) who are members of a minority, as such term is defined in subsection (a) of Section 32-9n.” 
“Minority” groups are defined in Section 32-9n of the Connecticut General Statutes as “(1) Black Americans . . . 
(2) Hispanic Americans . . . (3) persons who have origins in the Iberian Peninsula . . . (4)Women . . . (5) Asian 
Pacific Americans and Pacific Islanders; (6) American Indians . . .”  An individual with a disability is also a 
minority business enterprise as provided by Section 4a-60g of the Connecticut General Statutes.  The above 
definitions apply to the contract compliance requirements by virtue of Section 46a-68j-21(11) of the Contract 
Compliance Regulations. 

The awarding agency will consider the following factors when reviewing the bidder’s qualifications under the 
contract compliance requirements: 

(a)  the bidder’s success in implementing an affirmative action plan; 
(b)  the bidder’s success in developing an apprenticeship program complying with Sections 46a-68-1 to 

46a-68-17 of the Administrative Regulations of  Connecticut State Agencies, inclusive; 
(c)  the bidder’s promise to develop and implement a successful affirmative action plan; 
(d)  the bidder’s submission of  employment statistics contained in the “Employment Information 

Form”, indicating that the composition of its workforce is at or near parity when compared to the 
racial and sexual composition of the workforce in the relevant labor market area; and 

(e)  the bidder’s promise to set aside a portion of the contract for legitimate minority  
business enterprises.  See Section 46a-68j-30(10)(E) of the Contract Compliance Regulations. 

___________________________________________________________________________________________ 

INSTRUCTIONS AND OTHER INFORMATION 

The following BIDDER CONTRACT COMPLIANCE MONITORING REPORT must be completed in full, signed, and 
submitted with the bid for this contract. The contract awarding agency and the Commission on Human Rights and Opportunities 
will use the information contained thereon to determine the bidders compliance to Sections 4a-60 and 4a-60a CONN. GEN. 
STAT., and Sections 46a-68j-23 of the Regulations of Connecticut State Agencies regarding equal employment opportunity, and 
the bidder’s ��good faith efforts to include minority business enterprises as subcontractors and suppliers for the work of the 
contract. 

1) Definition of Small Contractor
Section 4a-60g CONN. GEN. STAT. defines a small contractor as a company that has been doing business under the same 
management and control and has maintained its principal place of business in Connecticut for a one year period immediately 
prior to its application for certification under this section, had gross revenues not exceeding ten million dollars in the most 
recently completed fiscal year, and at least fifty-one percent of the ownership of which is held by a person or persons who are 
active in the daily affairs of the company, and have the power to direct the management and policies of the company, except that 
a nonprofit corporation shall be construed to be a small contractor if such nonprofit corporation meets the requirements of 
subparagraphs (A) and  (B) of subdivision 4a-60g CONN. GEN. STAT.             



2) Description of Job Categories (as used in Part IV Bidder Employment Information)   (Page 2)

MANAGEMENT:  Managers plan, organize, direct, and 
control the major functions of an organization through 
subordinates who are at the managerial or supervisory 
level. They make policy decisions and set objectives for the 
company or departments. They are not usually directly 
involved in production or providing services. Examples 
include top executives, public relations managers, 
managers of operations specialties (such as financial, 
human resources, or purchasing managers), and 
construction and engineering managers. 
BUSINESS AND FINANCIAL OPERATIONS:  These 
occupations include managers and professionals who work 
with the financial aspects of the business. These 
occupations include accountants and auditors, purchasing 
agents, management analysts, labor relations specialists, 
and budget, credit, and financial analysts. 
MARKETING AND SALES:  Occupations related to the 
act or process of buying and selling products and/or 
services such as sales engineer, retail sales workers and 
sales representatives including wholesale. 
LEGAL OCCUPATIONS:  In-House Counsel who is 
charged with providing legal advice and services in regards 
to legal issues that may arise during the course of standard 
business practices.  This category also includes assistive 
legal occupations such as paralegals, legal assistants.   
COMPUTER SPECIALISTS: Professionals responsible 
for the computer operations within a company are grouped 
in this category. Examples of job titles in this category 
include computer programmers, software engineers, 
database administrators, computer scientists, systems 
analysts, and computer support specialists 
ARCHITECTURE AND ENGINEERING: Occupations 
related to architecture, surveying, engineering, and drafting 
are included in this category. Some of the job titles in this 
category include electrical and electronic engineers, 
surveyors, architects, drafters, mechanical engineers, 
materials engineers, mapping technicians, and civil 
engineers. 
OFFICE AND ADMINISTRATIVE SUPPORT: All 
clerical-type work is included in this category. These jobs 
involve the preparing, transcribing, and preserving of 
written communications and records; collecting accounts; 
gathering and distributing information; operating office 
machines and electronic data processing equipment; and 
distributing mail. Job titles listed in this category include 
telephone operators, bill and account collectors, customer 
service representatives, dispatchers, secretaries and 
administrative assistants, computer operators and clerks 
(such as payroll, shipping, stock, mail and file). 

BUILDING AND GROUNDS CLEANING AND 
MAINTENANCE: This category includes occupations 
involving landscaping, housekeeping, and janitorial 
services. Job titles found in this category include 
supervisors of landscaping or housekeeping, janitors, 
maids, grounds maintenance workers, and pest control 
workers. 
CONSTRUCTION AND EXTRACTION: This 
category includes construction trades and related 
occupations. Job titles found in this category include 
boilermakers, masons (all types), carpenters, construction 
laborers, electricians, plumbers (and related trades), 
roofers, sheet metal workers, elevator installers, 
hazardous materials removal workers, paperhangers, and 
painters. Paving, surfacing, and tamping equipment 
operators; drywall and ceiling tile installers; and carpet, 
floor and tile installers and finishers are also included in 
this category. First line supervisors, foremen, and helpers 
in these trades are also grouped in this category.. 
INSTALLATION, MAINTENANCE AND REPAIR: 
Occupations involving the installation, maintenance, and 
repair of equipment are included in this group. Examples 
of job titles found here are heating, ac, and refrigeration 
mechanics and installers; telecommunication line 
installers and repairers; heavy vehicle and mobile 
equipment service technicians and mechanics; small 
engine mechanics; security and fire alarm systems 
installers; electric/electronic repair, industrial, utility and 
transportation equipment; millwrights; riggers; and 
manufactured building and mobile home installers. First 
line supervisors, foremen, and helpers for these jobs are 
also included in the category. 
MATERIAL MOVING WORKERS: The job titles 
included in this group are Crane and tower operators; 
dredge, excavating, and lading machine operators; hoist 
and winch operators; industrial truck and tractor 
operators; cleaners of vehicles and equipment; laborers 
and freight, stock, and material movers, hand; machine 
feeders and offbearers; packers and packagers, hand; 
pumping station operators; refuse and recyclable material 
collectors; and miscellaneous material moving workers. 
PRODUCTION WORKERS: The job titles included in 
this category are chemical production machine setters, 
operators and tenders; crushing/grinding workers; cutting 
workers; inspectors, testers sorters, samplers, weighers; 
precious stone/metal workers; painting workers; 
cementing/gluing machine operators and tenders; 
etchers/engravers; molders, shapers and casters except 
for metal and plastic; and production workers.  



3) Definition of Racial and Ethnic Terms (as used in Part IV Bidder Employment Information)     (Page 3) 

White (not of Hispanic Origin)- All persons having 
origins in any of the original peoples of Europe, North 
Africa, or the Middle East. 
Black(not of Hispanic Origin)- All persons having 
origins in any of the Black racial groups of Africa. 
Hispanic- All persons of Mexican, Puerto Rican, Cuban, 
Central or South American, or other Spanish culture or 
origin, regardless of race. 

Asian or Pacific Islander- All persons having origins in any 
of the original peoples of the Far East, Southeast Asia, the 
Indian subcontinent, or the Pacific Islands. This area includes 
China, India, Japan, Korea, the Philippine Islands, and 
Samoa. 
American Indian or Alaskan Native- All persons having 
origins in any of the original peoples of North America, and 
who maintain cultural identification through tribal affiliation 
or community recognition. 

BIDDER CONTRACT COMPLIANCE MONITORING REPORT 

     PART I - Bidder Information 
Company Name 
Street Address 
City & State 
Chief Executive 

Bidder Federal Employer 
Identification Number____________________ 

Or 
Social Security Number__________________ 

Major Business Activity 
      (brief description) 

Bidder Identification 
(response optional/definitions on page 1) 

  -Bidder is a small contractor.  Yes__ No__ 
  -Bidder is a minority business enterprise Yes__ No__ 
    (If yes, check ownership category) 
     Black___ Hispanic___ Asian American___ American Indian/Alaskan
 Native___ Iberian Peninsula___ Individual(s) with a Physical  Disability___       
Female___ 

Bidder Parent Company 
          (If any)     - Bidder is certified as above by State of CT     Yes__  No__  

Other Locations in Ct. 
          (If any) 

     PART II - Bidder Nondiscrimination Policies and Procedures 
1. Does your company have a written Affirmative Action/Equal Employment 
Opportunity statement posted on company bulletin boards?

Yes__ No__ 

7. Do all of your company contracts and purchase orders contain non-discrimination
statements as required by Sections 4a-60 & 4a-60a Conn. Gen. Stat.?

Yes__ No__ 

2. Does your company have the state-mandated sexual harassment prevention in 
the workplace policy posted on company bulletin boards?

Yes__ No__ 

8. Do you, upon request, provide reasonable accommodation to employees, or
applicants for employment, who have physical or mental disability?  

Yes__ No__ 

3. Do you notify all recruitment sources in writing of your company’s 
Affirmative Action/Equal Employment Opportunity employment policy?              

Yes__ No__ 

9. Does your company have a mandatory retirement age for all employees?
Yes__ No__ 

4. Do your company advertisements contain a written statement that you are an 
Affirmative Action/Equal Opportunity Employer?  Yes__ No__ 

10. If your company has 50 or more employees, have you provided at least two (2) 
hours of sexual harassment training to all of your supervisors? 

Yes__ No__ NA__ 

5. Do you notify the Ct. State Employment Service of all employment
  openings with your company? Yes__ No__ 

11. If your company has apprenticeship programs, do they meet the Affirmative 
Action/Equal Employment Opportunity requirements of the apprenticeship standards 
of the Ct. Dept. of Labor?                                                            Yes__ No__ NA__ 

12. Does your company have a written affirmative action Plan?   Yes__ No__ 
If no, please explain. 

6. Does your company have a collective bargaining agreement with workers?
Yes__ No__ 

6a. If yes, do the collective bargaining agreements contain
          non-discrim     ination  clauses covering all workers?        Yes__ No__ 

     6b. Have you notified each union in writing of your commitments under the     
        nondiscrimination requirements of contracts with the state of Ct?  

Yes__ No__ 

13. Is there a person in your company who is responsible for equal
employment opportunity? Yes__ No__ 

If yes, give name and phone number. 
____________________________________________________________ 
____________________________________________________________ 



     Part III - Bidder Subcontracting Practices (Page 4) 
1. Will the work of this contract include subcontractors or suppliers?    Yes__ No__ 

1a.  If yes, please list all subcontractors and suppliers and report if they are a small contractor and/or a minority business enterprise. (defined on page 1 / use
additional sheet if necessary) 

      1b.  Will the work of this contract require additional subcontractors or suppliers other than those identified in 1a. above? Yes__ No__ 

      PART IV - Bidder Employment Information Date: 
            JOB 

       CATEGORY *       
OVERALL 
TOTALS 

            WHITE 
        (not of Hispanic            
          origin)  

          BLACK 
     (not of Hispanic              
         origin) 

HISPANIC 
   ASIAN or PACIFIC       
   ISLANDER 

AMERICAN INDIAN or     
ALASKAN NATIVE 

Male Female Male Female Male Female Male Female male female 

Management 

Business & Financial  Ops 

Marketing & Sales 

Legal Occupations 

Computer Specialists 

Architecture/Engineering 

Office & Admin Support 

Bldg/ Grounds 
Cleaning/Maintenance 

Construction & Extraction 

Installation , Maintenance 
& Repair 

Material Moving Workers 

Production Occupations 

TOTALS ABOVE 

Total One Year Ago 

FORMAL ON THE JOB TRAINEES   (ENTER FIGURES FOR THE SAME CATEGORIES AS ARE SHOWN ABOVE) 

Apprentices 

Trainees 

*NOTE: JOB CATEGORIES CAN BE CHANGED OR ADDED TO (EX. SALES CAN BE ADDED OR REPLACE A CATEGORY NOT USED IN YOUR COMPANY)



     PART V - Bidder Hiring and Recruitment Practices (Page 5) 
1. Which of the following recruitment sources are used by you?

(Check yes or no, and report percent used) 
2. Check (X) any of the below listed 

requirements that you use as 
a hiring qualification 

 (X) 

3. Describe below any other practices or actions that you take which
show that you hire, train, and promote employees without         discrimination 

      SOURCE YES NO % of applicants 
provided by 
source 

State Employment 
Service 

Work Experience 

Private Employment 
Agencies 

Ability to Speak or 
Write English 

Schools and Colleges Written Tests 

Newspaper 
Advertisement 

High School Diploma 

Walk Ins College Degree 

Present Employees Union Membership 

Labor Organizations Personal 
Recommendation 

Minority/Community 
Organizations 

Height or Weight 

Others (please identify) Car Ownership 

Arrest Record 

Wage Garnishments 

         Certification (Read this form and check your statements on it CAREFULLY before signing). I certify that the statements made by me on this BIDDER CONTRACT COMPLIANCE         
         MONITORING REPORT are complete and true to the best of my knowledge and belief, and are made in good faith. I understand that if I knowingly make any misstatements of facts, I am  
         subject to be declared in non-compliance with Section 4a-60, 4a-60a, and related sections of the CONN. GEN. STAT. 

(Signature) (Title) (Date Signed) (Telephone) 





WESTERN CONNECTICUT STATE UNIVERSITY 

NOTICE OF CHANGES TO THE 
THE CONNECTICUT COMMISSION ON HUMAN RIGHTS & OPPORTUNITIES 

SELF-PERFORMANCE & SUB-CONTRACTING REQUIREMENTS 
FOR THE SUPPLIER DIVERSITY (SET-ASIDE SBE/MBE) PROGRAM 

The contractor who is selected to perform this state project must file and receive an approved Affirmative 
Action Plan by the Commission of Human Rights and Opportunities. This project is subject to the State 
Set-Aside goals and new self- performance and subcontracting requirements. 

The contractor selected to perform this state project needs to solicit multiple bids per subcontract (class of 
work) from an assorted variety of  subcontractors, non-trade related service providers, ethnic minority, 
woman,  certified by  State of CT. Dept. of Administrative Services Supplier Diversity (Set-Aside) 
Program. 

Please note the following NEW STATUTORY CHANGES TO 4a-60g,  effective October 1, 2013 as it 
relates to Self-Performance & Subcontracting Requirements 

P. A. 13-304 increases the percentages of work required to be performed by any prime SBE/MBE 
company that is awarded a contract under the set-aside statutes.  Previously, a company awarded a set-
aside contract was required to self-perform at least 15% of such contract; it will now be required to self-
perform at least 30%.  Further, SBEs and MBEs that subcontract some of the work under their set-aside 
contracts will be required to subcontract at least 50% of the remaining work (i.e. the work not self-
performed by the prime) to SBEs and MBEs, respectively, instead of 25%, under current law.  Please note 
that the 50% requirement applies to the work subcontracted; in other words, the percentage to be self-
performed by the prime contractor cannot be used to accomplish the 50% requirement. 

• Example:  If an SBE is awarded a $100,000 state contract under the set-aside statutes, that SBE
will be required to perform at least $30,000 of the work under the contract with its own
workforce.  If the SBE self-performs $30,000 of the work, and chooses to subcontract the
remainder, the SBE must subcontract at least $35,000 of the work to another certified SBE (50%
of the remaining $70,000 on the contract).

The CHRO Form of Proposal Set-Aside Worksheet must be submitted with the bid package. 

∞ 





Costs Not Subject to State Set-Aside Goals Determination Amount

Base Bid Breakdown: "Item  A - Cost of Sunroom, as specified per Section 08 4410"
Base bid Breakdown: "Item B - Cost of Subcontracting Johnson Controls Metasys Building Automation 
System Tie-In"

Total Amount Not Subject to State Set-Aside Goals Determination $

Costs Subject to Set-Aside Goals Determination Amount

Base Bid Breakdown: "Item C - Total Cost of Labor and Materials"

Total Amount Subject to State Set-Aside Goals Determination* $

*This amount shall be subject to the state set aside goals of 25% SBE, of which 25% (or 6.25%) of the
total remaining contracted value must be contracted with a CT DAS certified MBE vendor.

WESTERN CONNECTICUT STATE UNIVERSITY
WESTSIDE CAMPUS CENTER CAFETERIA ADDITION

BID NO. 2018-MC-0337

Determination of the Contract Bid Amount Subject to State Set-Aside Goals
Required by the Commission on Human Rights and Opportunities

(Itemized amounts must reflect those quoted on the WCSU Bid Form)

Worksheet

NOTICE
CHRO STATE SET-ASIDE GOALS REQUIREMENTS

PERTAINING TO THIS BID

The awarding contractor who is selected to perform this state project must file and receive an approved Affirmative 
Action Plan by the Commission of Human Rights and Opportunities.

The contractor selected to perform this state project needs to solicit multiple bids per subcontract (class of work) from an 
assorted variety of subcontractors, non-trade related service providers,  and/or material vendors that are currently 
certified by the State of Connecticut Dept. of Administrative Services (DAS) Supplier Diversity Program (set-aside) as a 
small business, or as a small business owned by an ethnic minority, woman,  or disabled person.

This project is  subject to state set aside goals, excluding  the cost of the sunroom (as specified in Section 08 4410) of the 
contract bid documents.   Additionally, the cost of subcontracting Johnson Controls, Inc., for the tying in of the fan coil 
units and hydronic heating system into the existing Metasys Building Automation System (the university's proprietary 
system) shall not be subject to state set-aside goals.  Please use the worksheet below in determining the contract amount 
subject to fulfilling the state set-aside goals.





Set Aside Worksheet

Subcontractor Name Class of SBE MBE Prime Contractor Subcontract

work self performing $$ amounts

1 $

2 $

3 $

4 $

5 $

6 $

7 $

8 $

9 Prime Contractor Total 0

10 SBE Subtotal Add SBE subcontract amounts from $

above list and enter total at right

11 MBE/WBE Subtotal Add MBE/WBE subcontract amounts from the $

list and enter total to the right

12 Lump Sum base bid Enter total lump sum base bid from bid submittal $

form

13 SBE Percentage Divide line 10 by line 12. Enter % to the right %

14 MBE/WBE Percentage Divide line 11 by line 12. Enter % to the right. %

In determining and ensuring compliance with CHRO requirements this worksheet must be submitted as  part of 

the bid submittal package. Failure to do so may be grounds for disqualification of the bid. Compliance

determination shall initially be based on the base bid sum. However, for bid solicitations requiring acceptance 

of Alternates or Supplemental bids, a revised worksheet shall be required prior to issuance of contract.

Small Business Set Aside requires for this project: Minimum 25% of total lump sum to certified SBE’s with at least 

 one quarter (1/4) of THAT amount to certified MBE’s. 

The MBE requirement is still 6.25% of the entire bid total.

Each bidder shall submit, as part of their proposal, copies of Certificates of Eligibility for each set aside

subcontractor or "screen shots" from the State of Connecticut Supplier Diversity web site for each

set aside subcontractor showing name and address, certification type and certificate expiration date.

Vendor Company Name _____________________________________________________________ 

Authorized signature___________________________________________   Date_______________

CHRO Form of Proposal

Bid # 2018-MC-0337 

Westside Campus Center Cafeteria Addition

Western Connecticut State University





STATE OF CONNECTICUT 
COMMISSION ON HUMAN RIGHTS AND OPPORTUNITIES 

NOTICE CONCERNING CONTRACT COMPLIANCE RESPONSIBILITIES 

TO ALL LABOR UNIONS, WORKERS REPRESENTATIVES AND VENDORS: 

Any contract this contractor has with the State of Connecticut or political subdivisions of 
the state, other than municipalities, shall be performed in accordance with CONN. GEN. 
STAT. Section 4a-60 and Section 4a-60a. 

This means that this contractor: 

1. Agrees to provide the Commission on Human Rights and Opportunities
(CHRO) with any information concerning this contractor's employment practices 
and procedures which relates to the Commission's responsibilities under CONN. 
GEN. STAT. Sections 4a-60 or 46a-56 or Section 4a-60a.; and 

2. Agrees to include the provisions of CONN. GEN. STAT. Section 46a-60(a) and
Section 4a-60a in each and every subcontract and purchase order and to take 
whatever action the CHRO deems necessary to enforce these provisions. 

WITH REGARD TO RACE, COLOR, RELIGIOUS CREED, AGE, MARITAL STATUS, 
NATIONAL ORIGIN, ANCESTRY, SEX, MENTAL RETARDATION OR PHYSICAL 
DISABILITY, this means that this contractor: 

1. Shall not discriminate or permit discrimination against anyone;

2. Shall take affirmative action so that persons applying for employment are hired
on the basis of job-related qualifications and that employees once hired are 
treated without regard to their race, color, religious creed, age, marital status, 
national origin, ancestry, sex, mental retardation or physical disability, unless the 
contractor can show that the disability prevents performance of the work 
involved; 

3. Shall state in all advertisements for employees that it is an affirmative action-
equal opportunity employer; 

4. Shall comply with CONN. GEN. STAT. Sections 4a-60, 46a-68e and 46a-68f
and with each regulation or relevant order issued by the CHRO under CONN. 
GEN. STAT. Sections 46a-56, 46a-68e and 
46a-68f; and 

5. Shall make, if the contract is a public works contract, good faith efforts to
employ minority business enterprises as subcontractors and suppliers of 
materials. 



WITH REGARD TO SEXUAL ORIENTATION, GENDER IDENTITY OR EXPRESSION: 

1. The contractor will not discriminate or permit discrimination against anyone,
and employees will be treated without regard to their sexual orientation, gender 
identity or expression once employed; and 

2. The contractor agrees to fully comply with Section 4a-60a and each regulation
or relevant order issued by the CHRO under CONN. GEN. STAT. Section 46a-
56. 

Persons having questions about this notice or their rights under the law are urged to 
contact the: 

COMMISSION ON HUMAN RIGHTS AND OPPORTUNITIES 
AFFIRMATNE ACTION AND CONTRACT COMPLIANCE UNIT 

25 Sigourney Street 
Hartford, Connecticut 06106 

860-541-4709 

COPIES OF THIS NOTICE SHALL BE POSTED IN CONSPICUOUS PLACES 
AVAILABLE TO ALL EMPLOYEES AND APPLICANTS FOR EMPLOYMENT 
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Notice to Executive Branch State Contractors and Prospective State  
Contractors of Campaign Contribution and Solicitation Limitations 

Acknowledgement of Receipt of Explanation of Prohibitions for Incorporation in Contracting and Bidding Documents 

This notice is provided under the authority of Connecticut General Statutes §9-612(g)(2), as amended by P.A. 10-1, and is for 
the purpose of informing state contractors and prospective state contractors of the following law (italicized words are defined on 
the reverse side of this page).  

CAMPAIGN CONTRIBUTION AND SOLICITATION LIMITATIONS 

No state contractor, prospective state contractor, principal of a state contractor or principal of a prospective state contractor, with regard 
to a state contract or state contract solicitation with or from a state agency in the executive branch or a quasi-public agency or a holder, or 
principal of a holder of a valid prequalification certificate, shall make a contribution to (i) an exploratory committee or candidate committee 
established by a candidate for nomination or election to the office of Governor, Lieutenant Governor, Attorney General, State Comptroller, 
Secretary of the State or State Treasurer, (ii) a political committee authorized to make contributions or expenditures to or for the benefit of 
such candidates, or (iii) a party committee (which includes town committees).  

In addition, no holder or principal of a holder of a valid prequalification certificate, shall make a contribution to (i) an exploratory 
committee or candidate committee established by a candidate for nomination or election to the office of State senator or State 
representative, (ii) a political committee authorized to make contributions or expenditures to or for the benefit of such candidates, or (iii) a 
party committee.  

On and after January 1, 2011, no state contractor, prospective state contractor, principal of a state contractor or principal of a prospective 
state contractor, with regard to a state contract or state contract solicitation with or from a state agency in the executive branch or a  
quasi-public agency or a holder, or principal of a holder of a valid prequalification certificate, shall knowingly solicit contributions from 
the state contractor's or prospective state contractor's employees or from a subcontractor or principals of the subcontractor on behalf of (i) 
an exploratory committee or candidate committee established by a candidate for nomination or election to the office of Governor,  
Lieutenant Governor, Attorney General, State Comptroller, Secretary of the State or State Treasurer, (ii) a political committee authorized to 
make contributions or expenditures to or for the benefit of such candidates, or (iii) a party committee. 

State contractors and prospective state contractors are required to inform their principals of the above prohibitions, as applicable, and the 
possible penalties and other consequences of any violation thereof.  

Contributions or solicitations of contributions made in violation of the above prohibitions may result in the following civil and criminal  
penalties:  

Civil penalties—Up to $2,000 or twice the amount of the prohibited contribution, whichever is greater, against a principal or a contractor. 
Any state contractor or prospective state contractor which fails to make reasonable efforts to comply with the provisions requiring notice to 
its principals of these prohibitions and the possible consequences of their violations may also be subject to civil penalties of up to $2,000 or 
twice the amount of the prohibited contributions made by their principals.  

Criminal penalties—Any knowing and willful violation of the prohibition is a Class D felony, which may subject the violator to 
imprisonment of not more than 5 years, or not more than $5,000 in fines, or both.  

In the case of a state contractor, contributions made or solicited in violation of the above prohibitions may resulting the contract being 
voided.  

In the case of a prospective state contractor, contributions made or solicited in violation of the above prohibitions shall result in the contract 
described in the state contract solicitation not being awarded to the prospective state contractor, unless the State Elections Enforcement 
Commission determines that mitigating circumstances exist concerning such violation.  

The State shall not award any other state contract to anyone found in violation of the above prohibitions for a period of one year after the 
election for which such contribution is made or solicited, unless the State Elections Enforcement Commission determines that mitigating 
circumstances exist concerning such violation.  

DUTY TO INFORM 

PENALTIES FOR VIOLATIONS 

CONTRACT CONSEQUENCES 
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DEFINITIONS 
“State contractor” means a person, business entity or nonprofit organization that enters into a state contract. Such person, business entity or nonprofit  
organization shall be deemed to be a state contractor until December thirty-first of the year in which such contract terminates. “State contractor” does not 
include a municipality or any other political subdivision of the state, including any entities or associations duly created by the municipality or political  
subdivision exclusively amongst themselves to further any purpose authorized by statute or charter, or an employee in the executive or legislative branch of 
state government or a quasi-public agency, whether in the classified or unclassified service and full or part-time, and only in such person's capacity as a state 
or quasi-public agency employee.  
 
“Prospective state contractor” means a person, business entity or nonprofit organization that (i) submits a response to a state contract solicitation by the state, 
a state agency or a quasi-public agency, or a proposal in response to a request for proposals by the state, a state agency or a quasi-public agency, until the 
contract has been entered into, or (ii) holds a valid prequalification certificate issued by the Commissioner of Administrative Services under section 4a-100. 
“Prospective state contractor” does not include a municipality or any other political subdivision of the state, including any entities or associations duly  
created by the municipality or political subdivision exclusively amongst themselves to further any purpose authorized by statute or charter, or an employee 
in the executive or legislative branch of state government or a quasi-public agency, whether in the classified or unclassified service and full or part-time, and 
only in such person's capacity as a state or quasi-public agency employee.  
 
“Principal of a state contractor or prospective state contractor” means (i) any individual who is a member of the board of directors of, or has an ownership 
interest of five per cent or more in, a state contractor or prospective state contractor, which is a business entity, except for an individual who is a member of 
the board of directors of a nonprofit organization, (ii) an individual who is employed by a state contractor or prospective state contractor, which is a business 
entity, as president, treasurer or executive vice president, (iii) an individual who is the chief executive officer of a state contractor or prospective state  
contractor, which is not a business entity, or if a state contractor or prospective state contractor has no such officer, then the officer who duly possesses  
comparable powers and duties, (iv) an officer or an employee of any state contractor or prospective state contractor who has managerial or discretionary 
responsibilities with respect to a state contract, (v) the spouse or a dependent child who is eighteen years of age or older of an individual described in this 
subparagraph, or (vi) a political committee established or controlled by an individual described in this subparagraph or the business entity or nonprofit  
organization that is the state contractor or prospective state contractor.  
 
“State contract” means an agreement or contract with the state or any state agency or any quasi-public agency, let through a procurement process or  
otherwise, having a value of fifty thousand dollars or more, or a combination or series of such agreements or contracts having a value of one hundred  
thousand dollars or more in a calendar year, for (i) the rendition of services, (ii) the furnishing of any goods, material, supplies, equipment or any items of 
any kind, (iii) the construction, alteration or repair of any public building or public work, (iv) the acquisition, sale or lease of any land or building, (v) a  
licensing arrangement, or (vi) a grant, loan or loan guarantee. “State contract” does not include any agreement or contract with the state, any state agency or 
any quasi-public agency that is exclusively federally funded, an education loan, a loan to an individual for other than commercial purposes or any agreement 
or contract between the state or any state agency and the United States Department of the Navy or the United States Department of Defense.  
 
“State contract solicitation” means a request by a state agency or quasi-public agency, in whatever form issued, including, but not limited to, an invitation to 
bid, request for proposals, request for information or request for quotes, inviting bids, quotes or other types of submittals, through a competitive procurement 
process or another process authorized by law waiving competitive procurement.  
 
“Managerial or discretionary responsibilities with respect to a state contract” means having direct, extensive and substantive responsibilities with respect to 
the negotiation of the state contract and not peripheral, clerical or ministerial responsibilities.  
 
“Dependent child” means a child residing in an individual’s household who may legally be claimed as a dependent on the federal income tax of such  
individual.  
 
“Solicit” means (A) requesting that a contribution be made, (B) participating in any fund-raising activities for a candidate committee, exploratory  
committee, political committee or party committee, including, but not limited to, forwarding tickets to potential contributors, receiving contributions for 
transmission to any such committee or bundling contributions, (C) serving as chairperson, treasurer or deputy treasurer of any such committee, or (D)  
establishing a political committee for the sole purpose of soliciting or receiving contributions for any committee. Solicit does not include: (i) making a  
contribution that is otherwise permitted by Chapter 155 of the Connecticut General Statutes; (ii) informing any person of a position taken by a candidate for 
public office or a public official, (iii) notifying the person of any activities of, or contact information for, any candidate for public office; or (iv) serving as a 
member in any party committee or as an officer of such committee that is not otherwise prohibited in this section. 
 
“Subcontractor” means any person, business entity or nonprofit organization that contracts to perform part or all of the obligations of a state contractor's 
state contract. Such person, business entity or nonprofit organization shall be deemed to be a subcontractor until December thirty first of the year in which 
the subcontract terminates. “Subcontractor” does not include (i) a municipality or any other political subdivision of the state, including any entities or  
associations duly created by the municipality or political subdivision exclusively amongst themselves to further any purpose authorized by statute or charter, 
or (ii) an employee in the executive or legislative branch of state government or a quasi-public agency, whether in the classified or unclassified service and 
full or part-time, and only in such person's capacity as a state or quasi-public agency employee. 
 
“Principal of a subcontractor” means (i) any individual who is a member of the board of directors of, or has an ownership interest of five per cent or more in, 
a subcontractor, which is a business entity, except for an individual who is a member of the board of directors of a nonprofit organization, (ii) an individual 
who is employed by a subcontractor, which is a business entity, as president, treasurer or executive vice   president, (iii) an individual who is the chief  
executive officer of a subcontractor, which is not a business entity, or if a subcontractor has no such officer, then the officer who duly possesses comparable 
powers and duties, (iv) an officer or an employee of any subcontractor who has managerial or discretionary responsibilities with respect to a subcontract 
with a state contractor, (v) the spouse or a dependent child who is eighteen years of age or older of an individual described in this subparagraph, or (vi) a 
political committee established or controlled by an individual described in this subparagraph or the business entity or nonprofit organization that is the  
subcontractor. 
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ACKNOWLEDGEMENT OF RECEIPT 

SIGNATURE DATE (mm/dd/yyyy) 

NAME OF SIGNER 

TITLE 

COMPANY NAME  

First Name MI Last Name Suffix  

Additional information may be found on the website of the State Elections Enforcement Commission, 
www.ct.gov/seec  

Click on the link to “Lobbyist/Contractor Limitations”  
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Bid No. 2018-MC-0337 

GENERAL CONTRACTOR 

BIDDERS QUALIFICATION STATEMENT 

PROJECT 

NAME/NO.: 

Western Connecticut State University 

Westside Campus Center Cafeteria Addition 

DCS Project No. BI-RD 297 

All bidders are required to file this form, properly completed, WITH THEIR PROPOSAL.  Failure of a 

bidder to answer any question or provide required information may be grounds for the awarding authority 

to disqualify and reject their bid.  if a question or request for information does not pertain to your 

organization in any way, use the symbol  “NA” (Not Applicable).  Use additional 8 ½” x ll” sheets with 

your letterhead as necessary. 

1. Indicate exactly the name by which this organization is known:

Name: 

2. How many years has this organization been in business under its present business name?

Years: 

3. How many years has this organization been in business as a General Contractor?

Years: 

4. If this organization has not always been a General Contractor, list the trade(s) that your firm

customarily performed prior to the time that you became a General Contractor:

4.1 

4.2 

4.3 

5. Indicate all other names by which this organization has been known and the length of time known by

each name:

5.1 

5.2 

5.3 
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6. This firm is a:

Corporation 

Partnership 

Sole Proprietorship 

Joint Venture 

Other 

7. Attach resumes of all supervisory personnel, such as Principals, Project Managers, and

Superintendents, who will be directly involved with project on which you are now a bidder.  Indicate

the number of years of construction experience and number of years of which they were in a

Supervisory capacity.

8. List all sub-trades which your firm customarily performs with own employees.

8.1 

8.2 

8.3 

8.4 

8.5 

9. Trade References:  Names, addresses and telephone numbers of several firms with whom your

organization has regular business dealings, (attach separate sheets as necessary):
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10. All Construction Projects your organization has in process (attach separate sheets using the

following format as necessary):

10.1  Specific Title & Location: 

10.2  Contract Amount: 

10.3  Description of your scope 

         of work performed . 

10.4  Owner: 

10.5  Designer: 

10.6  Start Date: 

10.7  Finish Date: 

*10.8  Any Complaint on

Quality or Management 

10.9  Owners Representative: 

(Name) Telephone Number 

*Please Attach A Separate Sheet Explaining Any Negative Entry In This Row.
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11 All Construction Projects your organization has completed in the past five years or the twenty 

projects most recently completed (attach separate sheets using the following format as 

necessary): 

11.1 Specific Title & Location: 

11.2  Contract Amount: 

11.3  Description of your scope 

         of work performed . 

11.4  Owner: 

11.5  Designer: 

11.6  Start Date: 

11.7  Finish Date: 

*11.8  Any Complaint on

Quality or Management 

11.9  Owners Representative: 

(Name) Telephone Number 

*Please Attach A Separate Sheet Explaining Any Negative Entry In This Row.
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12. Has your organization ever failed to complete a contract, or has any officer or partner of your

organization ever been an officer or partner of another organization that failed to complete a

contract? If so, indicate the circumstances leading to the project failure and the name of the company

which provided the bonding for the failed contract(s):

13. List all legal or administrative proceedings currently pending or concluded adversely within the last

five years which relate to procurement or performance of any public or private construction

contracts.  (Exclude OSHA violations which are called for elsewhere in this statement).

13.1  Attached: 

13.2  N/A: 

14. List all willful or serious violations of any Occupational Safety and Health Act (OSHA) or of any

standard, order or regulation promulgated pursuant to such act, during the three year period

preceding the bid, provided such violations were cited in accordance with the provisions of any State

Occupational Safety and Health Act or Occupational Safety and Health Act of 1970.  Indicate

whether these were abated within the time fixed by the citation or whether the citation was appealed.

If appealed what is the status or disposition.

14.1 

14.2 

15.  Has your organization had any criminal convictions related to the injury or death of any employee in

the three year period preceding the bid.  Please list any such convictions below.

15.1 

15.2 

15.3 
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Dated at 

Signed this day of 19 

Name of Organization: 

Signature 

(Print Name) 

Title 

Notary Statement: 

Mr./Mrs./Ms. being duly sworn 

deposes and says that he/she is the of 

(Position or Title) 

, and that the answers to the foregoing 

(Firm Name) 

questions and all statements therein contained are true and correct. 

Subscribed and sworn before me this day of 19 

Notary Public 

My Commission Expires 19 

END OF SECTION 



Project: Western Connecticut State University Westside Campus Center Cafeteria Additions

Project: Western Connecticut State University Westside Campus Center Cafeteria 
Additions

Project BI-RD297 Project Danbury

By virtue of the authority vested in the Labor Commissioner under provisions of Section 31-53 of the General 
Statutes of Connecticut, as amended, the following are declared to be the prevailing rates and welfare payments 
and will apply only where the contract is advertised for bid within 20 days of the date on which the rates are 
established.  Any contractor or subcontractor not obligated by agreement to pay to the welfare and pension 
fund shall pay this amount to each employee as part of his/her hourly wages.

Minimum Rates and Classifications 
for Building Construction

Connecticut Department of Labor
Wage and Workplace Standards Division

Number: Town:

B 24185

State#: FAP#:

ID# :

Hourly Rate BenefitsCLASSIFICATION

38.25 27.961a) Asbestos Worker/Insulator (Includes application of insulating materials, 
protective coverings, coatings, & finishes to all types of mechanical 
systems;  application of firestopping material for wall openings & 
penetrations in walls, floors, ceilings

1b) Asbestos/Toxic Waste Removal Laborers:  Asbestos removal and 
encapsulation (except its removal from mechanical systems which are not 
to be scrapped), toxic waste removers, blasters.**See Laborers Group 7**

39.00 28.761c) Asbestos Worker/Heat and Frost Insulator

Thursday, December 07, 2017As of: 
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38.34 26.012) Boilermaker

33.48 30.61 + a3a) Bricklayer, Cement Mason, Concrete Finisher (including caulking), 
Stone Masons

34.90 24.693b) Tile Setter

31.69 22.353c) Terrazzo Mechanics and Marble Setters

26.70 21.023d) Tile, Marble & Terrazzo Finishers

33.48 30.613e)  Plasterer

Thursday, December 07, 2017As of: 
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------LABORERS------

29.25 19.504)  Group 1:  Laborers (common or general), acetylene burners, carpenter 
tenders, concrete specialists, wrecking laborers, fire watchers.

29.50 19.504a) Group 2:  Mortar mixers, plaster tender, power buggy operators, 
powdermen, fireproofer/mixer/nozzleman (Person running mixer and 
spraying fireproof only).

29.75 19.504b) Group 3:  Jackhammer operators/pavement breaker, mason tender 
(brick), mason tender (cement/concrete), forklift operators and forklift 
operators (masonry).

29.75 19.504c) **Group 4: Pipelayers (Installation of water, storm drainage or sewage 
lines outside of the building line with P6, P7 license) (the pipelayer rate 
shall apply only to one or two employees of the total crew who primary 
task is to actually perform the mating of pipe sections) P6 and P7 rate is 
$26.80.

29.75 19.504d) Group 5:  Air track operator, sand blaster and hydraulic drills.

Thursday, December 07, 2017As of: 
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31.00 19.504e) Group 6:  Blasters, nuclear and toxic waste removal.

30.25 19.504f)  Group 7:  Asbestos/lead removal and encapsulation (except it's 
removal from mechanical systems which are not to be scrapped).

28.38 19.504g) Group 8:  Bottom men on open air caisson, cylindrical work and boring 
crew.

27.86 19.504h)  Group 9:  Top men on open air caisson, cylindrical work and boring 
crew.

16.00 19.504i)  Group 10:  Traffic Control Signalman

32.60 25.345) Carpenter, Acoustical Ceiling Installation, Soft Floor/Carpet Laying, 
Metal Stud Installation, Form Work and Scaffold Building, Drywall 
Hanging, Modular-Furniture Systems Installers, Lathers, Piledrivers, 
Resilient Floor Layers.

Thursday, December 07, 2017As of: 
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33.14 25.745a)  Millwrights

38.27 25.00 + 3% of 
gross wage

6) Electrical Worker (including low voltage wiring) (Trade License 
required: E1,2  L-5,6  C-5,6  T-1,2  L-1,2  V-1,2,7,8,9)

50.14 31.585+a+b7a) Elevator Mechanic (Trade License required:  R-1,2,5,6)

-----LINE CONSTRUCTION----

25.93 6.5% + 8.53Groundman

47.14 6.5% + 20.98Linemen/Cable Splicer

Thursday, December 07, 2017As of: 
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36.28 20.45 + a8) Glazier (Trade License required:  FG-1,2)

35.47 33.39 + a9) Ironworker, Ornamental, Reinforcing, Structural, and Precast Concrete 
Erection

----OPERATORS----

39.30 24.05 + aGroup 1:   Crane handling or erecting structural steel or stone, hoisting 
engineer 2 drums or over, front end loader (7 cubic yards or over),  work 
boat 26 ft. and over and Tunnel Boring Machines. (Trade License Required)

38.98 24.05 + aGroup 2:   Cranes (100 ton rate capacity and over); Excavator over 2 cubic 
yards; Piledriver ($3.00 premium when operator controls hammer); Bauer 
Drill/Caisson.  (Trade License Required)

38.24 24.05 + aGroup 3:   Excavator; Backhoe/Excavator under 2 cubic yards; Cranes 
(under 100 ton rated capacity), Grader/Blade; Master Mechanic; Hoisting 
Engineer (all types of equipment where a drum and cable are used to hoist 
or drag material regardless of motive power of operation), Rubber Tire 
Excavator (Drott-1085 or similar);Grader Operator; Bulldozer Fine Grade. 
(slopes, shaping, laser or GPS, etc.). (Trade License Required)

Thursday, December 07, 2017As of: 
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37.85 24.05 + aGroup 4:  Trenching Machines; Lighter Derrick; Concrete Finishing 
Machine; CMI Machine or Similar; Koehring Loader (Skooper).

37.26 24.05 + aGroup 5:   Specialty Railroad Equipment; Asphalt Paver; Asphalt 
Reclaiming Machine; Line Grinder; Concrete Pumps; Drills with Self 
Contained Power Units; Boring Machine; Post Hole Digger; Auger; 
Pounder; Well Digger; Milling Machine (over 24" Mandrell)

37.26 24.05 + aGroup 5 continued:  Side Boom; Combination Hoe and Loader; Directional 
Driller; Pile Testing Machine.

36.95 24.05 + aGroup 6:   Front End Loader (3 up to 7 cubic yards); Bulldozer (rough 
grade dozer).

36.61 24.05 + aGroup 7:   Asphalt roller, concrete saws and cutters (ride on types), 
vermeer concrete cutter, Stump Grinder; Scraper; Snooper; Skidder; 
Milling Machine (24" and under Mandrell).

36.21 24.05 + aGroup 8:   Mechanic, grease truck operator, hydroblaster; barrier mover; 
power stone spreader; welding; work boat  under 26 ft.; transfer machine.

Thursday, December 07, 2017As of: 
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35.78 24.05 + aGroup 9:   Front end loader (under 3 cubic yards), skid steer loader 
regardless of attachments, (Bobcat or Similar):  forklift, power chipper; 
landscape equipment (including Hydroseeder).

33.74 24.05 + aGroup 10:  Vibratory hammer; ice machine; diesel and air, hammer, etc.

33.74 24.05 + aGroup 11:  Conveyor, earth roller, power pavement breaker (whiphammer), 
robot demolition equipment.

33.68 24.05 + aGroup 12:  Wellpoint operator.

33.10 24.05 + aGroup 13: Compressor battery operator.

31.96 24.05 + aGroup 14: Elevator operator; tow motor operator (solid tire no rough 
terrain).

Thursday, December 07, 2017As of: 
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31.55 24.05 + aGroup 15:  Generator Operator; Compressor Operator; Pump Operator; 
Welding Machine Operator; Heater Operator.

30.90 24.05 + aGroup 16:  Maintenance Engineer/Oiler.

35.21 24.05 + aGroup 17:  Portable asphalt plant operator; portable crusher plant operator; 
portable concrete plant operator.

32.79 24.05 + aGroup 18:  Power safety boat; vacuum truck; zim mixer; sweeper; 
(Minimum for any job requiring a CDL license).

------PAINTERS (Including Drywall Finishing)------

32.72 20.4510a) Brush and Roller

Thursday, December 07, 2017As of: 
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33.47 20.4510b) Taping Only/Drywall Finishing

33.22 20.4510c) Paperhanger and Red Label

35.72 20.4510e) Blast and Spray

41.62 30.3611)  Plumber (excluding HVAC pipe installation) (Trade License required: 
P-1,2,6,7,8,9  J-1,2,3,4  SP-1,2)

33.01 19.40 + a12)  Well Digger, Pile Testing Machine

41.00 15.75 + aRoofer:  Cole Tar Pitch

Thursday, December 07, 2017As of: 
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39.50 15.75 + aRoofer:  Slate, Tile, Composition, Shingles, Singly Ply and 
Damp/Waterproofing

42.66 41.2415) Sheetmetal Worker  (Trade License required for HVAC and Ductwork: 
SM-1,SM-2,SM-3,SM-4,SM-5,SM-6)

41.62 30.3616) Pipefitter (Including HVAC work)                                               (Trade 
License required:  S-1,2,3,4,5,6,7,8  B-1,2,3,4  D-1,2,3,4, G-1, G-2, G-8 & 
G-9)

------TRUCK DRIVERS------

29.13 22.32 + a17a)  2 Axle

29.23 22.32 + a17b)  3 Axle, 2 Axle Ready Mix

Thursday, December 07, 2017As of: 
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29.28 22.32 + a17c)  3 Axle Ready Mix

29.33 22.32 + a17d)  4 Axle, Heavy Duty Trailer up to 40 tons

29.38 22.32 + a17e)  4 Axle Ready Mix

29.58 22.32 + a17f)  Heavy Duty Trailer (40 Tons and Over)

29.38 22.32 + a17g) Specialized Earth Moving Equipment (Other Than Conventional Type 
on-the-Road Trucks and Semi-Trailers, Including Euclids)

43.92 15.84 + a18) Sprinkler Fitter  (Trade License required:  F-1,2,3,4)

Thursday, December 07, 2017As of: 



Project: Western Connecticut State University Westside Campus Center Cafeteria Additions

25.76 7.3419) Theatrical Stage Journeyman

Thursday, December 07, 2017As of: 



Project: Western Connecticut State University Westside Campus Center Cafeteria Additions

Welders:  Rate for craft to which welding is incidental.

*Note:  Hazardous waste removal work receives additional $1.25 per hour for truck drivers.

**Note:  Hazardous waste premium $3.00 per hour over classified rate

Crane with 150 ft. boom (including jib) - $1.50 extra
Crane with 200 ft. boom (including jib) - $2.50 extra
Crane with 250 ft. boom (including jib) - $5.00 extra
Crane with 300 ft. boom (including jib) - $7.00 extra

All classifications that indicate a percentage of the fringe benefits must be calculated at the percentage rate 
times the "base hourly rate".

Apprentices duly registered under the Commissioner of Labor's regulations on "Work Training Standards for 
Apprenticeship and Training Programs" Section 31-51-d-1 to 12, are allowed to be paid the appropriate 
percentage of the prevailing journeymen hourly base and the full fringe benefit rate, providing the work site 
ratio shall not be less than one full-time journeyperson instructing and supervising the work of each 
apprentice in a specific trade.

Crane with 400 ft. boom (including jib) - $10.00 extra

    Each contractor shall pay the annual adjusted prevailing wage rate that is in effect each 
July 1st, as posted by the Department of Labor.  

    It is the contractor's responsibility to obtain the annual adjusted prevailing wage rate 
increases directly from the Department of Labor's website.
    The annual adjustments will be posted on the Department of Labor's Web page: 

www.ct.gov/dol.  For those without internet access, please contact the division listed 
below.

    The Department of Labor will continue to issue the initial prevailing wage rate schedule 
to the Contracting Agency for the project.

    All subsequent annual adjustments will be posted on our Web Site for contractor 
access.                    

    The Prevailing wage rates applicable to this project are subject to annual adjustments 
each  July 1st for the duration of the project.   

   Contracting Agencies are under no obligation pursuant to State labor law to pay any 
increase due to the annual adjustment provision.

ALL Cranes:  When crane operator is operating equipment that requires a fully licensed crane 
operator to operate he receives an extra $4.00 premium in addition to the hourly wage rate and benefit 
contributions:

1) Crane handling or erecting structural steel or stone; hoisting engineer (2 drums or over)

2)  Cranes (100 ton rate capacity and over) Bauer Drill/Caisson

3) Cranes (under 100 ton rated capacity)

Thursday, December 07, 2017As of: 



Project: Western Connecticut State University Westside Campus Center Cafeteria Additions

Please direct any questions which you may have pertaining to classification of work and payment of 
prevailing wages to the Wage and Workplace Standards Division, telephone (860)263-6790.

Effective October 1, 2005 - Public Act 05-50:  any person performing the work of any mechanic, laborer, 
or worker shall be paid prevailing wage

All Person who perform work ON SITE must be paid prevailing wage for the 
appropriate mechanic, laborer, or worker classification.

All certified payrolls must list the hours worked and wages paid to All Persons 
who perform work ON SITE regardless of their ownership i.e.:  (Owners, 
Corporate Officers, LLC Members, Independent Contractors, et. al)

Reporting and payment of wages is required regardless of any contractual 
relationship alleged to exist between the contractor and such person.

~~Unlisted classifications needed for work not included within the scope of the 
classifications listed may be added after award only as provided in the labor 
standards contract clause (29 CFR 5.5 (a) (1) (ii)).
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  THIS IS A PUBLIC WORKS PROJECT 

 Covered by the 
 

 PREVAILING WAGE LAW 
  CT General Statutes Section 31-53 

 
 

If you have QUESTIONS regarding your wages  
CALL (860) 263-6790 

 
        
 

  Section 31-55 of the CT State Statutes requires every contractor or subcontractor performing work for the  
state to post in a prominent place the prevailing wages as determined by the Labor Commissioner. 

 





 
 Sec. 31-53b. Construction safety and health course. New miner training program. 

Proof of completion required for mechanics, laborers and workers on public works 

projects. Enforcement. Regulations. Exceptions. (a) Each contract for a public works 

project entered into on or after July 1, 2009, by the state or any of its agents, or by any 

political subdivision of the state or any of its agents, described in subsection (g) of section 

31-53, shall contain a provision requiring that each contractor furnish proof with the 

weekly certified payroll form for the first week each employee begins work on such project 

that any person performing the work of a mechanic, laborer or worker pursuant to the 

classifications of labor under section 31-53 on such public works project, pursuant to such 

contract, has completed a course of at least ten hours in duration in construction safety and 

health approved by the federal Occupational Safety and Health Administration or, has 

completed a new miner training program approved by the Federal Mine Safety and Health 

Administration in accordance with 30 CFR 48 or, in the case of telecommunications 

employees, has completed at least ten hours of training in accordance with 29 CFR 

1910.268. 

 
 (b) Any person required to complete a course or program under subsection (a) of this 

section who has not completed the course or program shall be subject to removal from the 

worksite if the person does not provide documentation of having completed such course or 

program by the fifteenth day after the date the person is found to be in noncompliance. The 

Labor Commissioner or said commissioner's designee shall enforce this section. 

 
 (c) Not later than January 1, 2009, the Labor Commissioner shall adopt regulations, in 

accordance with the provisions of chapter 54, to implement the provisions of subsections 

(a) and (b) of this section. Such regulations shall require that the ten-hour construction 

safety and health courses required under subsection (a) of this section be conducted in 

accordance with federal Occupational Safety and Health Administration Training Institute 

standards, or in accordance with Federal Mine Safety and Health Administration Standards 

or in accordance with 29 CFR 1910.268, as appropriate. The Labor Commissioner shall 

accept as sufficient proof of compliance with the provisions of subsection (a) or (b) of this 

section a student course completion card issued by the federal Occupational Safety and 

Health Administration Training Institute, or such other proof of compliance said 

commissioner deems appropriate, dated no earlier than five years before the 

commencement date of such public works project. 

 
 (d) This section shall not apply to employees of public service companies, as defined in 

section 16-1, or drivers of commercial motor vehicles driving the vehicle on the public 

works project and delivering or picking up cargo from public works projects provided they 

perform no labor relating to the project other than the loading and unloading of their cargo. 

 
 (P.A. 06-175, S. 1; P.A. 08-83, S. 1.) 

 

 



 History: P.A. 08-83 amended Subsec. (a) by making provisions applicable to public works 
project contracts entered into on or after July 1, 2009, replacing provision re total cost of 
work with reference to Sec. 31-53(g), requiring proof in certified payroll form that new 
mechanic, laborer or worker has completed a 10-hour or more construction safety course 
and adding provision re new miner training program, amended Subsec. (b) by substituting 
"person" for "employee" and adding "or program", amended Subsec. (c) by adding "or in 
accordance with Federal Mine  
Safety and Health Administration Standards" and setting new deadline of January 1, 2009, 

deleted former Subsec. (d) re "public building", added new Subsec. (d) re exemptions for 

public service company employees and delivery drivers who perform no labor other than 

delivery and made conforming and technical changes, effective January 1, 2009. 



Informational Bulletin   
 

THE 10-HOUR OSHA CONSTRUCTION  
SAFETY AND HEALTH COURSE 

(applicable to public building contracts entered into on or after July 1, 2007,  where the 
total cost of all work to be performed is at least $100,000) 

 
(1) This requirement was created by Public Act No. 06-175, which is codified in 

Section 31-53b of the Connecticut General Statutes (pertaining to the prevailing 
wage statutes); 

 
(2) The course is required for public building construction contracts (projects funded 

in whole or in part by the state or any political subdivision of the state) entered 
into on or after July 1, 2007; 

 
(3) It is required of private employees (not state or municipal employees) and 

apprentices who perform manual labor for a general contractor or subcontractor 
on a public building project where the total cost of all work to be performed is at 
least $100,000; 

 
(4) The ten-hour construction course pertains to the ten-hour Outreach Course 

conducted in accordance with federal OSHA Training Institute standards, and, for 
telecommunications workers, a ten-hour training course conducted in accordance 
with federal OSHA standard, 29 CFR 1910.268; 

 
(5) The internet website for the federal OSHA Training Institute is 

http://www.osha.gov/fso/ote/training/edcenters/fact_sheet.html; 
 

(6) The statutory language leaves it to the contractor and its employees to determine 
who pays for the cost of the ten-hour Outreach Course; 

 
(7) Within 30 days of receiving a contract award, a general contractor must furnish 

proof to the Labor Commissioner that all employees and apprentices performing 
manual labor on the project will have completed such a course; 

 
(8) Proof of completion may be demonstrated through either: (a) the presentation of a 

bona fide student course completion card issued by the federal OSHA Training 
Institute; or (2) the presentation of documentation provided to an employee by a 
trainer certified by the Institute pending the actual issuance of the completion 
card; 

 
(9) Any card with an issuance date more than 5 years prior to the commencement 

date of the construction project shall not constitute proof of compliance; 
 



(10) Each employer shall affix a copy of the construction safety course completion 
card to the certified payroll submitted to the contracting agency in accordance 
with Conn. Gen. Stat. § 31-53(f) on which such employee’s name first appears; 

 
(11) Any employee found to be in non-compliance shall be subject to removal from 

the worksite if such employee does not provide satisfactory proof of course 
completion to the Labor Commissioner by the fifteenth day after the date the 
employee is determined to be in noncompliance; 

 
(12) Any such employee who is determined to be in noncompliance may continue to 

work on a public building construction project for a maximum of fourteen 
consecutive calendar days while bringing his or her status into compliance;  

 
(13) The Labor Commissioner may make complaint to the prosecuting authorities 

regarding any employer or agent of the employer, or officer or agent of the 
corporation who files a false certified payroll with respect to the status of an 
employee who is performing manual labor on a public building construction 
project; 

 
(14) The statute provides the minimum standards required for the completion of a 

safety course by manual laborers on public construction contracts; any contractor 
can exceed these minimum requirements; and 

 
(15) Regulations clarifying the statute are currently in the regulatory process, and shall 

be posted on the CTDOL website as soon as they are adopted in final form. 
 
(16) Any questions regarding this statute may be directed to the Wage and Workplace 

Standards Division of the Connecticut Labor Department via the internet website 
of http://www.ctdol.state.ct.us/wgwkstnd/wgemenu.htm; or by telephone at 
(860)263-6790. 

 
 
THE ABOVE INFORMATION IS PROVIDED EXCLUSIVELY AS AN 
EDUCATIONAL RESOURCE,  AND IS NOT INTENDED AS A SUBSTITUTE 
FOR LEGAL INTERPRETATIONS WHICH MAY ULTMATELY ARISE 
CONCERNIG THE CONSTRUCTION OF THE STATUTE OR THE 
REGULATIONS.  

http://www.ctdol.state.ct.us/wgwkstnd/wgemenu.htm


November 29, 2006

Notice
To All Mason Contractors and Interested Parties

Regarding Construction Pursuant to Section 31-53 of the
Connecticut General Statutes (Prevailing Wage)

The Connecticut Labor Department Wage and Workplace Standards Division is empowered to
enforce the prevailing wage rates on projects covered by the above referenced statute.

Over the past few years the Division has withheld enforcement of the rate in effect for workers
who operate a forklift on a prevailing wage rate project due to a potential jurisdictional dispute.

The rate listed in the schedules and in our Occupational Bulletin (see enclosed) has been as
follows:

Forklift Operator:

- Laborers (Group 4) Mason Tenders - operates forklift solely to assist a mason to a maximum
height of nine feet only.

- Power Equipment Operator (Group 9) - operates forklift to assist any trade and to assist a
mason to a height over nine feet.

The U.S. Labor Department conducted a survey of rates in Connecticut but it has not been
published and the rate in effect remains as outlined in the above Occupational Bulletin.

Since this is a classification matter and not one of jurisdiction, effective January 1,
2007 the Connecticut Labor Department will enforce the rate on each schedule in
accordance with our statutory authority.

Your cooperation in filing appropriate and accurate certified payrolls is appreciated.



STATUTE 31-55a 
 

- SPECIAL NOTICE - 

To: All State and Political Subdivisions,Their Agents, and Contractors 

Connecticut General Statute 31-55a - Annual adjustments to wage rates by 
contractors doing state work. 

Each contractor that is awarded a contract on or after October 1, 2002, for (1) the 
construction of a state highway or bridge that falls under the provisions of section 31-54 of 
the general statutes, or (2) the construction, remodeling, refinishing, refurbishing, 
rehabilitation, alteration or repair of any public works project that falls under the provisions 
of section 31-53 of the general statutes shall contact the Labor Commissioner on or before 
July first of each year, for the duration of such contract, to ascertain the prevailing rate of 
wages on an hourly basis and the amount of payment or contributions paid or payable on 
behalf of each mechanic, laborer or worker employed upon the work contracted to be done, 
and shall make any necessary adjustments to such prevailing rate of wages and such payment 
or contributions paid or payable on behalf of each such employee, effective each July first. 

 The prevailing wage rates applicable to any contract or subcontract awarded on 
or after October 1, 2002 are subject to annual adjustments each July 1st for the 
duration of any project which was originally advertised for bids on or after 
October 1, 2002.  

 Each contractor affected by the above requirement shall pay the annual adjusted 
prevailing wage rate that is in effect each July 1st, as posted by the Department 
of Labor.  

 It is the contractor’s responsibility to obtain the annual adjusted prevailing 
wage rate increases directly from the Department of Labor’s Web Site. The 
annual adjustments will be posted on the Department of Labor Web page: 
www.ctdol.state.ct.us. For those without internet access, please contact the 
division listed below. 

 The Department of Labor will continue to issue the initial prevailing wage rate 
schedule to the Contracting Agency for the project. All subsequent annual 
adjustments will be posted on our Web Site for contractor access.    

Any questions should be directed to the Contract Compliance Unit, Wage and 
Workplace Standards Division, Connecticut Department of Labor, 200 Folly Brook 
Blvd., Wethersfield, CT 06109 at (860)263-6790. 

 

http://www.ctdol.state.ct.us/


~NOTICE~

TO ALL CONTRACTING AGENCIES

Please be advised that Connecticut General Statutes Section 31-53, requires the contracting agency to
certify to the Department of Labor, the total dollar amount of work to be done in connection with such
public works project, regardless of whether such project consists of one or more contracts.

Please find the attached “Contracting Agency Certification Form” to be completed and returned to
the Department of Labor, Wage and Workplace Standards Division, Public Contract Compliance Unit.

O Inquiries can be directed to (860)263-6543.

















CONNECTICUT DEPARTMENT OF LABOR
WAGE AND WORKPLACE STANDARDS DIVISION

CONTRACT COMPLIANCE UNIT

CONTRACTING AGENCY CERTIFICATION FORM

I,                                                   , acting in my official capacity as                                                ,      
   authorized representative                                                                             title

for                                                            , located at                                                                        , 
              contracting agency                                                                 address

do hereby certify that the total dollar amount of work to be done in connection with

                                                                       , located at                                                                  ,  
            project name and number                                                                  address

shall be $                                , which includes all work, regardless of whether such project 

consists of one or more contracts.

CONTRACTOR INFORMATION

Name:                                                                                                                                                 

Address:                                                                                                                                              
Authorized Representative:                                                                                                                 
Approximate Starting Date:                                        

Approximate Completion Date:                                  

                                                                                                                                                             
                  Signature                                                                                            Date

Return To: Connecticut Department of Labor
Wage & Workplace Standards Division
Contract Compliance Unit
200 Folly Brook Blvd.
Wethersfield, CT 06109

 
Date Issued: ___________________________ 





                CONNECTICUT DEPARTMENT OF LABOR   
       WAGE AND WORKPLACE STANDARDS DIVISION 

 

              CONTRACTORS WAGE CERTIFICATION FORM 
               Construction Manager at Risk/General Contractor/Prime Contractor 

 

 

I,                                                                      of                                                                        

         Officer, Owner, Authorized Rep.                              Company Name 

 

 

do hereby certify that the                                                                                                            

                                                                           Company Name 

                                                                                                                                                     

                                                                           Street 

                                                                                                                                                                                                      

                    City 

 

and all of its subcontractors will pay all workers on the  

 

                                                                                                                                                   

                                           Project Name and Number 

 

                                                                                                                                                    

                         Street and City   

 

the wages as listed in the schedule of prevailing rates required for such project (a copy of which is 

attached hereto).  

      

                                                                                                          

                                                      Signed 

 

Subscribed and sworn to before me this                       day of                                  ,            . 

 

 

                                                                                                     

                                                    Notary Public 

   Return to:  

    Connecticut Department of Labor 

              Wage & Workplace Standards Division 

                    200 Folly Brook Blvd. 

              Wethersfield, CT  06109 

 

Rate Schedule Issued (Date):                                   
 

 

 













Connecticut Department of Labor 

Wage and Workplace Standards Division 

FOOTNOTES 

 
 

 Please Note: If the “Benefits” listed on the schedule for the following occupations  

 includes a letter(s) (+ a or + a+b for instance), refer to the information   

 below. 

 

Benefits to be paid at the appropriate prevailing wage rate for the    

         listed occupation. 

 

If the “Benefits” section for the occupation lists only a dollar amount,   

         disregard the information below. 

 

Bricklayers, Cement Masons, Cement Finishers, Concrete Finishers, Stone Masons 

(Building Construction) and 

(Residential- Hartford, Middlesex, New Haven, New London and Tolland Counties) 

 

a. Paid Holiday: Employees shall receive 4 hours for Christmas Eve holiday  

provided the employee works the regularly scheduled day before and after the 

holiday.  Employers may schedule work on Christmas Eve and employees shall 

receive pay for actual hours worked in addition to holiday pay. 

 

 Elevator Constructors: Mechanics 
 

a. Paid Holidays:  New Year’s Day, Memorial Day, Independence Day, Labor Day,                       

       Veterans’ Day, Thanksgiving Day, Christmas Day, plus the Friday after                                                             

       Thanksgiving.  

 

b. Vacation:   Employer contributes 8% of basic hourly rate for 5 years or more  of 

service or 6% of basic hourly rate for 6 months to 5 years of service as vacation pay 

credit. 

 

Glaziers 

a. Paid Holidays: Labor Day and Christmas Day.  

 

Power Equipment Operators 
(Heavy and Highway Construction & Building Construction)  

 

a. Paid Holidays: New Year’s Day, Good Friday, Memorial day, Independence Day,  

Labor Day, Thanksgiving Day and Christmas Day, provided the employee works 3 

days during the week in which the holiday falls,  if scheduled, and if scheduled, the 

working day before and the working day after the holiday.  Holidays falling on 

Saturday may be observed on Saturday, or if the employer so elects, on the 

preceding Friday. 

 

 

 



Ironworkers 
a. Paid Holiday: Labor Day provided employee has been on the payroll for the 5                                           

       consecutive work days prior to Labor Day. 

 

Laborers (Tunnel Construction) 
a. Paid Holidays:  New Year’s Day, Memorial Day, Independence Day, Labor Day, 

        Thanksgiving Day and Christmas Day.  No employee shall be eligible for holiday                                   

       pay when he fails, without cause, to work the regular work day preceding the                                               

       holiday or the regular work day following the holiday. 

 

Roofers 
a. Paid Holidays: July 4

th
, Labor Day, and Christmas Day provided the employee is                                  

        employed 15 days prior to the holiday.  

 

Sprinkler Fitters 
a. Paid Holidays: Memorial Day, July 4th, Labor Day, Thanksgiving Day and        

Christmas Day, provided the employee has been in the employment of a contractor 

20 working days prior to any such paid holiday. 

 

Truck Drivers  

(Heavy and Highway Construction & Building Construction) 

 

a. Paid Holidays: New Year’s Day, Memorial Day, Independence Day, Labor Day, 

Thanksgiving Day, Christmas day, and Good Friday, provided the  employee has  

at least 31 calendar days of service and works the last scheduled day before and the 

first scheduled day after the holiday, unless excused. 
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CT DAS PROCUREMENT SERVICES 
NOTICE TO BIDDERS 

ON BEHALF OF 
CT DEPARTMENT OF CONSTRUCTION SERVICES 

ARTICLE 1 BIDS AND REJECTION OF BIDS: 

1.1 Bids shall be for the complete work as specified and shall include the names of any subcontractors for the four 
classes of work specified in subsection (a) of C.G.S. § 4b-93 as revised, and for each other class of work for 
which the awarding authority has required a separate section pursuant to said subsection and the dollar amounts 
of their subcontracts, and the contractor shall be selected on the basis of such bids.  It shall be presumed that 
the bidder intends to perform with its own employees all work in such four classes and such other classes, for 
which no subcontractor is named.  The bidder's qualifications for performing such work shall be subject to review 
under C.G.S. § 4b-92, as revised.  For projects estimated to exceed Five Hundred Thousand Dollars 
($500,000.00) in total cost, the bidder must be prequalified by the Department of Administrative Services 
in the classification specified in the Invitation to Bid. 

1.2 The awarding authority may require the contractor to replace a Named Subcontractor whenever the awarding 
authority determines in their sole discretion that such replacement is in the best interest of the State.   

1.3 Every bid which is conditional or obscure, or which is not accompanied by a Department of Administrative 
Services Prequalification Certificate and Update Statement, or which contains any addition not called for, 
shall be invalid, and the awarding authority shall reject every such bid.  The awarding authority shall be 
authorized to waive minor irregularities which he considers in the best interest of the State, provided the 
reasons for any such waiver are stated in writing by the awarding authority and made a part of the contract file. 
No such bid shall be rejected because of the failure to submit prices for, or information relating to, any item or 
items for which no specific space is provided in the bid form furnished by the awarding authority, but this 
sentence shall not be applicable to any failure to furnish prices or information required by C.G.S. § 4b-95, as 
revised, to be furnished in the bid form provided by the awarding authority.   

No person who’s Subcontract exceeds five hundred thousand dollars in value may perform work as a 
Subcontractor on a project estimated to cost more than five hundred thousand dollars, unless the person is 
prequalified in accordance with C.G.S. § 4a-100, as amended by Public Act 06-134.  

1.4 Projects That Exceed Threshold Limits C.G.S §29-276b: 

Projects designated in Section 00 41 00, Bid Proposal Form as “Exceeding the Threshold Limits” must meet 
C.G.S §20-341gg Registration of Major Contractors: 

Any person engaged in the business of construction, structural repair, structural alteration, dismantling or 
demolition of a structure or addition that exceeds the threshold limits provided in C.G.S §29-276b, or any person 
who, under the direction of a general contractor, performs or offers to perform any work that impacts upon the 
structural integrity of a structure or addition, including repair, alteration, dismantling or demolition of a structure or 
addition that exceeds the threshold limits shall engage in or offer to perform the work of a Major Contractor 
unless such person has first obtained a license or certificate of registration from the Department of Consumer 
Protection.  Individuals must be licensed under the requirements of C.G.S §20-341gg “Registration of Major 
Contractors”. The Department of Consumer Protection shall issue a certificate of registration to any person who 
is prequalified pursuant to section 4a-100 who applies for registration in accordance with this section.  

The contractor and all subcontractors that engage in work that impacts upon the structural integrity of a structure 
or addition must register as a Major Contractor with the Department Of Consumer Protection and obtain a 
Major Contractor License issued by the Department Of Consumer Protection prior to Bid Due Date/Time of this 
Project. 

For further information visit the Department Of Consumer Protection Website: www.dcp.state.ct.us 

1.5 Bids shall be publicly opened and read by the awarding authority forthwith. The awarding authority may require 
in the bid form that the contractor agree to perform a stated, minimum percentage of work with its own forces.  
The awarding authority may also require the contractor to set aside a portion of the contract for subcontractors 
who are eligible for set-aside contracts.  The awarding authority shall not permit substitution of a 
subcontractor for one named in accordance with the provisions of said C.G.S. § 4b-95 or substitution of a 
subcontractor for any designated sub-trade work bid to be performed by the contractor's own forces, except for 
good cause.  The term "good cause" includes but is not limited to a subcontractor's or, where appropriate, a 
contractor's: (1) Death or physical disability, if the listed subcontractor is an individual; (2) dissolution, if a 
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corporation or partnership; (3) bankruptcy; (4) inability to furnish any performance and payment bond shown on 
the bid form; (5) inability to obtain, or loss of, a license necessary for the performance of the particular category 
of work; (6) failure or inability to comply with a requirement of law applicable to contractors, subcontractors, or 
construction, alteration, or repair projects;  (7) failure to perform its agreement to execute a subcontract under 
C.G.S. § 4b-96, as revised. 

1.6 The bid price shall be the price set forth in the space provided on the bid form.  No bid shall be rejected (1) 
because of error in setting forth the name of a subcontractor as long as the subcontractor or subcontractors 
designated are clearly identifiable, or (2) because the plans and specifications do not accompany the bid or are 
not submitted with the bid. Failure to correctly state a subcontractor's price shall be cause for rejection of the 
bid. 

1.7 Each contractor who is awarded a contract on or after October 1, 2002 shall be subject to provisions of the 
C.G.S. § 31-53 as amended by Public Act 02-69, “An Act Concerning Annual Adjustments to Prevailing Wages.” 

1.8 In determining bid price, consideration should be given to C.G.S. § 31-53 and 31-55a of the Connecticut General 
Statutes regarding annual adjustment of prevailing wage rates.  Annual adjustments of prevailing wage rates 
will not be considered a matter for a contract amendment. 

1.9 Any contractor who violates any provision of said C.G.S. § 4b-95 may be disqualified from bidding on other 
contracts that are subject to the provisions of Chapter 60 of the Connecticut General Statutes, as revised, for a 
period not to exceed twenty-four months, commencing from the date on which the violation is discovered, for 
each violation.  The awarding authority shall periodically review the contractor's subcontracts to insure 
compliance with such provisions, and shall after each such review prepare a written report setting forth his 
findings and conclusions. 

1.10 Bids shall be submitted only on the forms furnished for the specific project.  In no event will bids or changes in 
bids made by telephone, telegraph, facsimile or other communication technology be considered.  Any bid form 
omitting or adding items, altering the form, containing conditional or alternative bids, or without the original 
signature of the bidder or its authorized representative, will be rejected. 

1.11 Any bid received after the scheduled closing time for the receipt of bids will be returned to the bidder 
unopened. 

1.12 Any bid once deposited with the Department of Construction Services (CT DCS) may only be withdrawn by 
letter of request, signed by the depositing bidder and presented to the DAS Supervisor, Bidding and Contracts 
Unit, prior to the time of opening of any bid for the project designated or identified project. 

1.13 Gift And Campaign Contribution Certification: In accordance with Executive Order 7C, and pursuant to Public 
Act 11-229, any principal or key personnel of the person, firm or corporation submitting a bid or 
proposal for a contract that has a value of $50,000 or more, shall be required to electronically upload a Gift 
And Campaign Contribution Certification prior to or at the time of the bid proposal submission.  Instructions 
on how to electronically upload the Gift And Campaign Contribution Certification are available from the 
website of the Connecticut Department of Administrative Services (CT DAS), “Vendor Guide to Uploading 
Affidavits and Nondiscrimination Forms Online”.  The Vendor Guide can be found at http://www.ct.gov  click on 
Doing Business >  Doing Business with the State > State Procurement > Business Friendly Initiatives > 
Vendor Guide to Uploading Affidavits and Nondiscrimination Forms Online (PDF). 

Pursuant to C.G.S. § 4-252(d), and Public Act 11-229, any bidder or proposer that does not electronically 
upload the certification as required under this section shall be disqualified and CT DCS shall award the contract 
to the next highest ranked proposer or the next lowest responsible qualified bidder or seek new bids or 
proposals. 

Once uploaded, an updated Gift and Campaign Contribution Certification shall be electronically uploaded 
within 30 days of any changes to the submitted information.     

Annually, on or within two (2) weeks of the anniversary date of the execution of this contract, the Contractor 
shall electronically upload a completed Annual Certification with authorizing resolution.  For the purposes of 
this paragraph, the execution date of the contract will be the date the Commissioner of CT DCS signs the 
contract. 

1.14 Affirmation of Receipt of State Ethics Laws Summary:  Pursuant to Section 37 of Public Act 05-287, when 
the CT DCS is seeking a contract for a large state construction or procurement contract having a cost of more 
than $500,000, CT DCS shall inform all potential consultant and contractor firms to electronically download the 
“Guide to the Code of Ethics For Current or Potential State Contractors” from the website of Office of State 
Ethics (OSE). 
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Pursuant to Public Act 11-229, CT DCS is also required to notify all potential consultant and contractor firms for a 
large state construction or procurement contract that they must electronically upload prior to or at the time of 
the bid proposal submission an “Affirmation of Receipt of State Ethics Laws Summary” affirming that their 
key employees have read and understand the summary and agree to comply with the provisions of state ethics 
law.  Instructions on how to electronically upload an “Affirmation of Receipt of State Ethics Laws Summary” 
are available from the website of the Connecticut Department of Administrative Services (CT DAS), “Vendor 
Guide to Uploading Affidavits and Nondiscrimination Forms Online”.  The Vendor Guide can be found at 
http://www.ct.gov  click on Doing Business >  Doing Business with the State > State Procurement > Business 
Friendly Initiatives > Vendor Guide to Uploading Affidavits and Nondiscrimination Forms Online (PDF). 

Failure to provide this affidavit with the bid proposal shall result in rejection of the bid.  The summary includes a 
note regarding the more stringent CT DCS policy regarding gifts. If you decide to use the Ethics Summary 
posted on the OSE web site you must also add to it the Note which is set forth below.   

Note re: DCS Policy:  
The policy of the Department of Construction Services (DCS) in regard to gifts or anything of value is more 
stringent than the State Ethic Code. Under the CT DCS policy, no employee of CT DCS can directly or indirectly 
solicit or accept anything or value; other than a cup of coffee or tea, or a bottle of soda or water; from any 
developer, contractor, consultant, vendor, realtor, or lessor, or any person or organization on their behalf, with 
who CT DCS has or may have a business relationship. Accordingly, any person, or contractor, consultant, or any 
other business doing business with or seek do business with CT DCS may not directly or indirectly give anything 
of value other than a cup of coffee or tea, or a can or bottle of soda or water, to an employee. 

Furthermore, the successful bidder shall provide the Summary of the State Ethics Laws, to each named 
subcontractor and any other subcontractor or subconsultant with a contract valued over $500,000 and obtain 
a Subcontractor and Subconsultant State Ethics Affidavit that the key personnel of the subcontractor have 
read, understand, and agree to comply with provisions of the state ethics laws.  The successful bidder shall 
provide such subcontractor(s) affidavit to the Department of Construction Services. 

1.15 Consulting Agreement Affidavit and Certificate (of Authority):  A Consulting Agreement Affidavit must be 
completed and electronically uploaded prior to or at the time of the bid proposal submission for contracts with a 
value of $50,000 or more.  A Certificate (of Authority) shall be submitted with the bid proposal to CT DAS 
Procurement Services for contracts with a value of $50,000 or more.  

Instructions on how to electronically submit the Consulting Agreement Affidavit are available from the 
website of the Connecticut Department of Administrative Services (CT DAS), “Vendor Guide to Uploading 
Affidavits and Nondiscrimination Forms Online”:  The Vendor Guide can be found at http://www.ct.gov  click 
on Doing Business >  Doing Business with the State > State Procurement > Business Friendly Initiatives > 
Vendor Guide to Uploading Affidavits and Nondiscrimination Forms Online (PDF). 

Once uploaded, an updated Consulting Agreement Affidavit shall be electronically uploaded within 30 days 
of any changes to the submitted information.  Once uploaded, the Affidavit shall be updated and submitted as 
required by the Office of Policy and Management and the Connecticut Department of Administrative Services.   
For the purposes of this paragraph, the execution date of the contract will be the date the Commissioner of CT 
DCS signs the contract.  

In the event that a bidder or vendor refuses to submit the affidavit required under Conn. Gen. Stat. § 4a-81, 
such bidder shall be disqualified and the award shall be made to the next lowest responsible qualified bidder 
or new bids or proposals shall be sought. 

The Certificate (of Authority) can be found in Section 00 40 14 Certificate (of Authority). 

1.16 State Election Enforcement Commission:  With regard to a State contract as defined in P.A. 07-01 having a 
value in a calendar year of  $50,000 or more  or a combination or series of such agreements or contracts 
having a value of $100,000 or more, the authorized signatory to this submission in response to the State’s 
solicitation expressly acknowledges receipt of, and must submit to DAS Procurement Services with the bid 
proposal submission, the State Election Enforcement Commission’s Form 10 notice advising prospective 
state contractors of the state campaign contribution and solicitation prohibitions, and will inform its principals of 
the contents of the notice.  See the SEEC website www.ct.gov/seec for downloading SEEC Form 10. 

1.17 Nondiscrimination Certification: A nondiscrimination certification is required for all State contracts, regardless 
of type, term, cost or value.  The appropriate form must be electronically uploaded prior to or at the time of 
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the bid proposal submission. Instructions on how to electronically upload the Nondiscrimination Certification 
are available from the website of the Connecticut Department of Administrative Services (CT DAS), “Vendor 
Guide to Uploading Affidavits and Nondiscrimination Forms Online”:  The Vendor Guide can be found at 
http://www.ct.gov  click on Doing Business >  Doing Business with the State > State Procurement > Business 
Friendly Initiatives > Vendor Guide to Uploading Affidavits and Nondiscrimination Forms Online (PDF).   

For the list of Nondiscrimination forms and descriptions go to the Office of Policy and Management (OPM) 
website, www.ct.gov/opm, under Featured Links > Nondiscrimination Certification 

1.18 When a mandatory bid conference is required, bids submitted by contractors who have not properly 
registered and attended the mandatory pre-bid conference shall be rejected as non-responsive.  All attendees 
of the pre-bid conference will be required to register.  Proper registration means that the attendee has signed 
his or her name to the official roster and listed the name and address of the company he or she represents on 
the official roster no later than the designated start time of the pre-bid conference.  Bidders are advised to 
register early as no attendee will be allowed to register after the advertised start time of the pre-bid conference. 

1.19 In the event that a bidder or vendor refuses to submit the consulting affidavit required under subsection (b) of 
section 51 of Public Act 05-287, such bidder shall be disqualified and the award shall be made to the next lowest 
responsible qualified bidder or new bids or proposals shall be sought. 

1.20 All acquisitions, agreements and contracts are subject to the provisions of the C.G.S. § 9-333n (transferred to 9-
612) regarding CAMPAIGN CONTRIBUTION RESTRICTION. 

1.21 Each contract between a state or quasi-public agency and a large state contractor shall provide that, if an officer, 
employee, or appointing authority of a large state contractor takes or threatens to take any personnel action 
against any employee of the contractor in retaliation for such employee’s disclosure of information to the 
Auditors of Public Accounts or the Attorney General under the provisions of subsection (a) of Section 4-61dd of 
the Connecticut General Statutes, the contractor shall be liable for a civil penalty of not more than five thousand 
dollars for each offense, up to a maximum of twenty per cent of the value of the contract.  Each violation shall be 
a separate and distinct offense and in the case of a continuing violation each calendar day’s continuance of the 
violation shall be deemed to be a separate and distinct offense.  The executive head of the state or quasi-public 
agency may request the Attorney General to bring a civil action in the Superior Court for the judicial district of 
Hartford to seek imposition and recovery of such civil penalty. 

Each large state contractor shall post a notice of the provisions of Section 4-61dd relating to large state 
contractors in a conspicuous place that is readily available for viewing by the employees of the contractor.   

1.22 It is agreed that this contract shall be governed by, construed, and enforced in accordance with the laws of the 
State of Connecticut. 

1.23 Nothing in this Agreement shall be construed as a waiver or limitation upon the State’s sovereign immunity.  
To the extent this Section is found to be inconsistent with any other part of this Agreement, this Section shall 
control.  This Section of the Agreement shall survive the completion and/or termination of this Agreement. 

1.24 Pursuant to Connecticut General Statutes Sec. 31-53b (a) each contract entered into on 

or after July 1, 2007, for the construction, remodeling, refinishing, refurbishing, rehabilitation, alteration or repair 
of any public building project by the state or any of its agents, or by any political subdivision of the state or any of 
its agents, where the total cost of all work to be performed by all contractors and subcontractors in connection 
with the contract is at least one hundred thousand dollars, shall contain a provision requiring that, not later than 
thirty days after the date such contract is awarded, each contractor furnish proof to the Labor Commissioner that 
all employees performing manual labor on or in such public building, pursuant to such contract, have completed 
a course of at least ten hours in duration in construction safety and health approved by the federal 
Occupational Safety and Health Administration or, in the case of telecommunications employees, have 
completed at least ten hours of training in accordance with 29 CFR 1910.268. 

1.25 Bidders are responsible for addenda as noted in Article 4 of this notice. Failure to acknowledge all addenda in 
the space provided in Bid Proposal Form shall be cause for rejection of the bid. 

1.26 The Department of Construction Services may reject a bid as non-responsive if the bidder does not make all 
required pre-award submittals within the time designated by the Department of Construction Services. 

ARTICLE 2 BID SECURITY: 

Each bid must be accompanied by a certified check made payable to "Treasurer, State of Connecticut," or the bid must 
be accompanied by a bid bond, in the form required by the awarding authority, having as surety thereto such surety 
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company or companies acceptable to the Commissioner of the Department of Construction Services and as are 
authorized to do business in this State, for an amount not less than 10 percent of the bid.  All checks submitted by 
unsuccessful bidders shall be returned to them after the contract has been awarded. 

ARTICLE 3 Forfeit Of Bid Security: 

Failure of the successful bidder to execute a contract awarded as specified and bid shall result in the forfeiture of the bid 
bond or certified check. 

ARTICLE 4 Addenda And Interpretations: 

No interpretations of the meaning of the plans, specifications or other contract documents will be made orally to any 
bidder.  Every request for such interpretation should be in writing to the awarding authority and to be given consideration 
must be received at least ten (10) days prior to the date fixed for the opening of bids. Any and all such interpretations 
and any supplemental instructions will be in the form of written addenda to the specifications which, if issued, will be 
posted on the CT DCS Website and State Contracting Portal.  However, at the discretion of the awarding authority the 
addenda may be mailed no later than seven (7) days prior to the date fixed for the opening of bids to those prospective 
bidders (at the respective addresses furnished for such purposes) who do not have email accounts and request the fiscal 
officer to mail them the addenda; failure of any bidder to receive any such addendum or interpretation shall not release 
any bidder from any obligations under its bid as submitted. It shall be the bidder's responsibility to make inquiry as to, 
and to obtain, the addenda issued, if any. 

ARTICLE 5 Executive Orders: 

The Contract is subject to the provisions of Executive Order No. Three of Governor Thomas J. Meskill, promulgated June 
16, 1971, concerning labor employment practices, Executive Order No. Seventeen of Governor Thomas J. Meskill 
promulgated February 15, 1973, concerning the listing of employment openings and Executive Order No. Sixteen of 
Governor John G. Rowland promulgated August 4, 1999, concerning violence in the workplace, all of which are 
incorporated into and are made a part of the Contract as if they had been fully set forth in it.  At the Contractor’s request, 
the Client Agency shall provide a copy of these orders to the Contractor.  The Contract may also be subject to Executive 
Order No. 7C of Governor M. Jodi Rell, promulgated July 13, 2006, concerning contracting reforms and Executive Order 
No. 14 of Governor M. Jodi Rell, promulgated April 17, 2006, concerning procurement of cleaning products and services, 
in accordance with their respective terms and conditions. 

ARTICLE 6 (Intentionally left Blank) 

ARTICLE 7 (Intentionally left Blank) 

ARTICLE 8 Sexual Harassment Policy 

This contract is subject to the provisions of the Department of Construction Services Sexual Harassment Policy (“Policy”) 
and, as such, the contract may be canceled, terminated, or suspended by the CT DCS for violation of or noncompliance 
with said Policy. Said document is hereby incorporated herein by reference and made a part hereof as though fully set 
forth herein. This policy may be found at the Department of Construction Services Website at http://www.ct.gov/dcs, 
under Publications. 

ARTICLE 9 Certificate of Legal Existence: 

A corporation that is awarded the contract must comply with the laws of this State regarding the procurement of a 
certificate of authority to transact business in this State from the Secretary of the State.  A Certificate of Legal Existence 
which is not older than ninety (90) days from the date of the contract signing must be filed with the Department of 
Construction Services’ Purchasing Officer. 

ARTICLE 10 Security For Faithful Performance: 

10.1 Performance Bond: 
On or before the contract award date, the successful bidder shall substitute for the certified check or bid bond 
accompanying its bid an executed performance bond, in the amount not less than 100 percent of the contract 
price, conditioned upon the faithful performance of the contract, and having as surety thereto such surety 
company or companies satisfactory to the Commissioner and as are authorized to transact business in this 
State. This bond is to be furnished pursuant to C.G.S. § 49-41, as revised. 
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10.2 Labor and Material Bond: 
At this same time, the successful bidder shall submit a labor and material bond in the amount not less than 100 
percent of the contract price which shall be binding upon the award of the contract to such bidder, with surety or 
sureties satisfactory to the Commissioner and as are authorized to transact business in this State, for the 
protection of persons supplying labor or materials in the prosecution of the work provided for in the contract for 
the use of each such person.  Any such bond furnished shall have as principal the name of the successful 
bidder.  This bond is to be furnished pursuant to C.G.S. § 49-41, as revised.   

The following sections of the General Statutes of Connecticut, as revised, are inserted as information 
concerning this bond: 

C.G.S. § 49-41a.  Enforcement of payment by general contractor to subcontractor and by subcontractor 
to his subcontractors.  

(a)  When any public work is awarded by a contract for which a payment bond is required by section 49-41, the 
contract for the public work shall contain the following provisions: (1) A requirement that the general 
contractor, within thirty days after payment to the contractor by the State or a municipality, pay any 
amounts due any subcontractor, whether for labor performed or materials furnished, when the labor or 
materials have been included in a requisition submitted by the contractor and paid by the State or a 
municipality; (2) a requirement that the general contractor shall include in each of its subcontracts a 
provision requiring each subcontractor to pay any amounts due any of its subcontractors, whether for 
labor performed or materials furnished, within thirty days after such subcontractor receives a payment from 
the general contractor which encompasses labor or materials furnished by such subcontractor. 

(b)  If payment is not made by the general contractor or any of its subcontractors in accordance with such 
requirements, the subcontractor shall set forth his claim against the general contractor and the 
subcontractor of a subcontractor shall set forth its claim against the subcontractor through notice by 
registered or certified mail.  Ten days after the receipt of that notice, the general contractor shall be liable to 
its subcontractor, and the subcontractor shall be liable to its subcontractor, for interest on the amount due 
and owing at the rate of one percent per month.  In addition, the general contractor, upon written demand 
of its subcontractor, or the subcontractor, upon written demand of its subcontractor, shall be required to 
place funds in the amount of the claim, plus interest of one per cent, in an interest-bearing escrow account 
in a bank in this State, provided the general contractor or subcontractor may refuse to place the funds in 
escrow on the grounds that the subcontractor has not substantially performed the work according to the 
terms of his or its employment.  In the event that such general contractor or subcontractor refuses to place 
such funds in escrow, and the party making a claim against it under this section is found to have 
substantially performed its work in accordance with the terms of its employment in any arbitration or 
litigation to determine the validity of such claim, then such general contractor or subcontractor shall pay the 
attorney's fees of such party. 

(c) No payment may be withheld from a subcontractor for work performed because of a dispute between the 
general contractor and another contractor or subcontractor. 

(d) This section shall not be construed to prohibit progress payments prior to final payment of the contract and 
is applicable to all subcontractors for material or labor whether they have contracted directly with the 
general contractor or with some other subcontractor on the work. 

C.G.S. § 49-42.  Enforcement of right to payment on bond.  Suit on bond, procedure and judgment.  
(a)  Any person who performed work or supplied materials for which a requisition was submitted to, or for which 

an estimate was prepared by, the awarding authority and who does not receive full payment for such work 
or materials within sixty days of the applicable payment date provided for in subsection (a) of section 49-
41a, or any person who supplied materials or performed subcontracting work not included on a requisition 
or estimate who has not received full payment for such materials or work within sixty days after the date 
such materials were supplied or such work was performed, may enforce such right to payment under the 
bond by serving a notice of claim on the surety that issued the bond and a copy of such notice to the 
contractor named as principal in the bond within one hundred eighty days of the applicable payment date 
provided for in subsection (a) of section 49-41a, or, in the case of a person supplying materials or 
performing subcontracting work not included on a requisition or estimate, within one hundred eighty days 
after the date such materials were supplied or such work was performed.  The notice of claim shall state 
with substantial accuracy the amount claimed and the name of the party for whom the work was performed 
or to whom the materials were supplied, and shall provide a detailed description of the bonded project for 
which the work or materials were provided.  If the content of a notice prepared in accordance with 
subsection (b) of section 49-41a complies with the requirements of this section, a copy of such notice, 
served within one hundred eighty days of the payment date provided for in subsection (a) of section 49-41a 
upon the surety that issued the bond and upon the contractor named as principal in the bond, shall satisfy 
the notice requirements of this section.  Within ninety days after service of the notice of claim, the surety 
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shall make payment under the bond and satisfy the claim, or any portion of the claim which is not subject to 
a good faith dispute, and shall serve a notice on the claimant denying liability for any unpaid portion of the 
claim.  The notices required under this section shall be served by registered or certified mail, postage 
prepaid in envelopes addressed to any office at which the surety, principal or claimant conducts his 
business, or in any manner in which civil process may be served.  If the surety denies liability on the claim, 
or any portion thereof, the claimant may bring action upon the payment bond in the superior court for such 
sums and prosecute the action to final execution and judgment.  An action to recover on a payment bond 
under this section shall be privileged with respect to assignment for trial.  The court shall not consolidate for 
trial any action brought under this section with any other action brought on the same bond unless the court 
finds that a substantial portion of the evidence to be adduced, other than the fact that the claims sought to 
be consolidated arise under the same general contract, is common to such actions and that consolidation 
will not result in excessive delays to any claimant whose action was instituted at a time significantly prior to 
the motion to consolidate.  In any such proceeding, the court judgment shall award the prevailing party the 
costs for bringing such proceeding and allow interest at the rate of interest specified in the labor or 
materials contract under which the claim arises or, if no such interest rate is specified, at the rate of interest 
as provided in section 37-3a upon the amount recovered, computed from the date of service of the notice 
of claim, provided, for any portion of the claim which the court finds was due and payable after the date of 
service of the notice of claim, such interest shall be computed from the date such portion became due and 
payable.  The court judgment may award reasonable attorneys fees to either party if upon reviewing the 
entire record, it appears that either the original claim, the surety's denial of liability, or the defense 
interposed to the claim is without substantial basis in fact or law.  Any person having direct contractual 
relationship with a subcontractor but no contractual relationship express or implied with the contractor 
furnishing the payment bond shall have a right of action upon the payment bond upon giving written notice 
of claim as provided in this section. 

(b)  Every suit instituted under this section shall be brought in the name of the person suing, in the superior 
court for the judicial district where the contract was to be performed, irrespective of the amount in 
controversy in the suit, but no such suit may be commenced after the expiration of one year after the 
applicable payment date provided for in subsection (a) of section 49-41a, or, in the case of a person 
supplying materials or performing subcontracting work not included on a requisition or estimate, no such 
suit may be commenced after the expiration of one year after the date such materials were supplied or 
such work was performed. 

(c) The word "material" as used in section 49-41 to 49-43, inclusive, includes the rental of equipment used in 
the prosecution of work provided for in the contract. 

ARTICLE 11 CONNECTICUT SALES AND USE TAXES:  

All bidders shall familiarize themselves with the current statutes and regulations of the Department of Revenue 
Services.  The tax on materials or supplies exempted by such statutes and regulations shall not be included as part of a 
bid. 

Nonresident contractors must comply with the provisions C.S.G. § 12-430(7), Bond requirement for nonresident 
contractors, and the regulations established pursuant to that section. 

ARTICLE 12 Contractor's Qualifications: 

All bidders shall file with their bids a statement of qualifications on the appropriate form. 

ARTICLE 13. Subcontractors: 

As required by the Bid Proposal Form, each bidder shall furnish with its submitted bid, and in the place on the bid form 
provided for such purpose, the names of responsible and qualified subcontractors who are actually to perform the 
work required by the division or portion of the specifications listed for the base bid.  Failure to so list a subcontractor for 
any division or portion of the specifications will result in the rejection of the entire bid. 

ARTICLE 14 NOT USED 

ARTICLE 15 Nondiscrimination and Affirmative Action Provisions: 

This section is inserted in connection with Subsection (a) of C.G.S. § 4a-60 of the General Statutes of 
Connecticut, as revised. 

References in this section to "contract" shall mean this Contract and references to "contractor" shall mean the Contractor. 
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a. (1) The contractor agrees and warrants that in the performance of the contract such contractor will not
discriminate or permit discrimination against any person or group of persons on the grounds of race, 
color, religious creed, age, marital status, national origin, ancestry, sex, mental retardation, mental 
disability or physical disability, including, but not limited to, blindness, unless it is shown by such 
contractor that such disability prevents performance of the work involved, in any manner prohibited by 
the laws of the United States or of the state of Connecticut. The contractor further agrees to take 
affirmative action to insure that applicants with job-related qualifications are employed and that 
employees are treated when employed without regard to their race, color, religious creed, age, marital 
status, national origin, ancestry, sex, mental retardation, mental disability or physical disability, 
including, but not limited to, blindness, unless it is shown by such contractor that such disability 
prevents performance of the work involved;  (2) the contractor agrees, in all solicitations or 
advertisements for employees placed by or on behalf of the contractor, to state that it is an "affirmative 
action-equal opportunity employer" in accordance with regulations adopted by the commission;  (3) the 
contractor agrees to provide each labor union or representative of workers with which such contractor 
has a collective bargaining agreement or other contract or understanding and each vendor with which 
such contractor has a contract or understanding, a notice to be provided by the commission advising 
the labor union or workers' representative of the contractor's commitments under this section, and to 
post copies of the notice in conspicuous places available to employees and applicants for employment; 
(4) the contractor agrees to comply with each provision of this section and sections 46a-68e and 46a-
68f and with each regulation or relevant order issued by said commission pursuant to sections 46a-56, 
46a-68e and 46a-68f;  (5) the contractor agrees to provide the Commission on Human Rights and 
Opportunities with such information requested by the commission, and permit access to pertinent 
books, records and accounts, concerning the employment practices and procedures of the contractor as 
relate to the provisions of this section and section 46a-56. 

b. If the contract is a CT DCS contract, the contractor agrees and warrants that he will make good faith
efforts to employ minority business enterprises as subcontractors and suppliers of materials on such 
CT DCS project.  

c. "Minority business enterprise" means any small contractor or supplier of materials fifty-one per cent or
more of the capital stock, if any, or assets of which is owned by a person or persons:  (1) Who are 
active in the daily affairs of the enterprise, (2) who have the power to direct the management and 
policies of the enterprise and (3) who are members of a minority, as such term is defined in subsection 
(a) of section 32-9n;  and "good faith" means that degree of diligence which a reasonable person would 
exercise in the performance of legal duties and obligations.  "Good faith efforts" shall include, but not be 
limited to, those reasonable initial efforts necessary to comply with statutory or regulatory requirements 
and additional or substituted efforts when it is determined that such initial efforts will not be sufficient to 
comply with such requirements.  

d. Determination of the contractor's good faith efforts shall include but shall not be limited to the following
factors:  The contractor's employment and subcontracting policies, patterns and practices; affirmative 
advertising, recruitment and training; technical assistance activities and such other reasonable activities 
or efforts as the commission may prescribe that are designed to ensure the participation of minority 
business enterprises in CT DCS projects.  

e. The contractor shall develop and maintain adequate documentation, in a manner prescribed by the
commission, of its good faith efforts.  

f. The contractor shall include the provisions of sections (a) and (b) above in every subcontract or
purchase order entered into in order to fulfill any obligation of a contract with the state and such 
provisions shall be binding on a subcontractor, vendor or manufacturer unless exempted by regulations 
or orders of the commission.  The contractor shall take such action with respect to any such subcontract 
or purchase order as the commission may direct as a means of enforcing such provisions including 
sanctions for noncompliance in accordance with section 46a-56;  provided, if such contractor becomes 
involved in, or is threatened with, litigation with a subcontractor or vendor as a result of such direction 
by the commission, the contractor may request the state of Connecticut to enter into any such litigation 
or negotiation prior thereto to protect the interests of the state and the state may so enter.  
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ARTICLE 16 Nondiscrimination Provisions Regarding Sexual Orientation: 

This section is inserted in connection with Subsection (a) of Section 4a-60a of the General Statutes of 
Connecticut, as revised. 

a. (1) The contractor agrees and warrants that in the performance of the contract such contractor will not
discriminate or permit discrimination against any person or group of persons on the grounds of sexual 
orientation, in any manner prohibited by the laws of the United States or of the state of Connecticut, and 
that employees are treated when employed without regard to their sexual orientation;  (2) the contractor 
agrees to provide each labor union or representative of workers with which such contractor has a 
collective bargaining agreement or other contract or understanding and each vendor with which such 
contractor has a contract or understanding, a notice to be provided by the Commission on Human 
Rights and Opportunities advising the labor union or workers' representative of the contractor's 
commitments under this section, and to post copies of the notice in conspicuous places available to 
employees and applicants for employment;  (3) the contractor agrees to comply with each provision of 
this section and with each regulation or relevant order issued by said commission pursuant to section 
46a-56; and (4) the contractor agrees to provide the Commission on Human Rights and Opportunities 
with such information requested by the commission, and permit access to pertinent books, records and 
accounts, concerning the employment practices and procedures of the contractor which relate to the 
provisions of this section and section 46a-56.  

b. The contractor shall include the provisions of section (a) above in every subcontract or purchase order
entered into in order to fulfill any obligation of a contract with the state and such provisions shall be
binding on a subcontractor, vendor or manufacturer unless exempted by regulations or orders of the
commission.  The contractor shall take such action with respect to any such subcontract or purchase
order as the commission may direct as a means of enforcing such provisions including sanctions for
noncompliance in accordance with section 46a-56;  provided, if such contractor becomes involved in, or
is threatened with, litigation with a subcontractor or vendor as a result of such direction by the
commission, the contractor may request the state of Connecticut to enter into any such litigation or
negotiation prior thereto to protect the interests of the state and the state may so enter.

c. For the purposes of this entire Non-Discrimination section, "contract" includes any extension or
modification of the contract, "contractor" includes any successors or assigns of the contractor, "marital
status" means being single, married as recognized by the state of Connecticut, widowed, separated or
divorced, and "mental disability" means one or more mental disorders, as defined in the most recent
edition of the American Psychiatric Association's "Diagnostic and Statistical Manual of Mental
Disorders", or a record of or regarding a person as having one or more such disorders. For the
purposes of this section, "contract" does not include a contract where each contractor is (1) a political
subdivision of the state, including, but not limited to, a municipality, (2) a quasi-public agency, as
defined in Conn. Gen. Stat. Section 1-120, (3) any other state, including but not limited to any federally
recognized Indian tribal governments, as defined in Conn. Gen. Stat. Section 1-267, (4) the federal
government, (5) a foreign government, or (6) an agency of a subdivision, agency, state or government
described in the immediately preceding enumerated items (1), (2), (3), (4) or (5).

A nondiscrimination certification is required for all State contracts, regardless of type, term, cost or value.  The 
appropriate form must be electronically uploaded prior to or at the time of the bid proposal submission. Instructions on 
how to electronically upload the Nondiscrimination Certification are available from the website of the Connecticut 
Department of Administrative Services (CT DAS), “Vendor Guide to Uploading Affidavits and Nondiscrimination Forms 
Online”:  The Vendor Guide can be found at http://www.ct.gov  click on Doing Business >  Doing Business with the State 
> State Procurement > Business Friendly Initiatives > Vendor Guide to Uploading Affidavits and Nondiscrimination 
Forms Online (PDF).   

For the list of Nondiscrimination forms and descriptions go to the Office of Policy and Management (OPM) 
website, www.ct.gov/opm, under Featured Links > Nondiscrimination Certification. 

ARTICLE 17 Union Labor:   

Attention is called to the fact that there may be construction work now being carried on at the site at which construction is 
contemplated being done by union labor.  This fact must be kept in mind by all bidders. 
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ARTICLE 18 Labor Market Area: 

All bidders shall have read Sections 31-52 and 31-52a of the Connecticut General Statutes, as revised.  These 
sections relate to the preference of State citizens and the preference of residents of the labor market area in which 
the work under the contract is to be done and the penalties for violations thereof. 

In order to avoid violations by the contractor and to cooperate with and assist the State in the implementation of the 
statutory mandates, any bidder awarded a contract with the State shall be required to provide the State with the following 
information: 

18.1  The names and addresses of employees utilized by the contractor and by its subcontractors and how long each 
such employee has resided in Connecticut. 

18.2  How long each employee has resided in the labor market area, as established by the State Labor Commissioner, 
in which the work under the contract is to be done.  Labor market areas are indicated on the end of this section. 

18.3  Within thirty (30) days after the start of work, the contractor shall submit a signed statement setting forth the 
procedures the contractor and its subcontractors have taken to assure that they have sought out qualified 
residents of the labor market area.  Also, the statement shall include information as to how many persons were 
considered for employment and how many were actually hired.  Such procedures will include, but not be limited 
to, obtaining names of available persons from area Employment Security Offices. 

18.4  In the same manner as item (18.3) above, the statement shall indicate the steps taken to assure that the 
contractor and its subcontractors have sought out qualified residents of this State. 

18.5  The contractor shall cooperate with and provide information to the construction supervisor or inspector of the 
State assigned to collect and verify the information required.  The State may request that all such information be 
updated during the term of the contract at reasonable times. 

18.6  All such information gathered and compiled by the State shall be forwarded to the Labor Commissioner. 

18.7  Pursuant to C.G.S. § 31-52b, as revised: 

“The provisions of C.G.S. § 31-52 and 31-52a shall not apply where the State or any subdivision thereof may 
suffer the loss of revenue granted or to be granted from any agency or department of the federal government as 
a result of said sections or regulative procedures pursuant thereto."  

However, no exception shall be determined to be applicable unless stated in writing by the Commissioner of the 
Department of Construction Services 

18.8  Website Link: 

For guidance on the CT Department of Labor (DOL) Labor Market Areas (LMA) visit CT-DOL Website Link: 
http://www1.ctdol.state.ct.us/lmi/misc/lmatowns.asp. 

END OF SECTION 
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WORKING PROCEDURES DURING CONSTRUCTION 

SECTION I – GENERAL 

A. Contact between the budgeted agency and the Architect/Engineer will be through the 
Construction Administrator assigned to the project.  Contact between the Architect 
and the Contractor will be through the Construction Administrator, except on matters 
relating to shop drawings (Section 5 below); approval of materials (Section 6); 
approval of samples (Section 7). 

B. The control, field supervision, and inspection of this project through the date of 
guarantee required by the General Conditions will be conducted by the University or 
its designated representative ,as directed by the University Architect delegated by the 
Commissioner to the Director of Construction Services ,whose project organization 
includes the following: 

(1) Director of Facilities Planning & Engineering/University Representative 
(2) Associate Director/Assistant Director of Facilities Planning & Engineering 
(3) Construction Administrator/University Representative/ Project Manager 
(4) Architect/ Engineer 

C. The Construction Administrator assigned to the project is responsible to his superiors 
for the control, field supervision, and inspection of the project.  The Contractor and 
the Architect/Engineer submit to the Construction Administrator a separate written 
statement on each question of contract interpretation, contract discrepancy, contract 
change, or on any question concerning a deviation from the contract requirements. 

SECTION 2 – CORRESPONDENCE 

A. Standard practice is to be as follows: 

1. All correspondence must bear the correct title and assigned contract
number for purposes of identification.

2. For ease in filing, a separate letter must be issued for each subject.
SEVERAL SUBJECTS ARE NOT TO BE COMBINED IN ONE LETTER.

3. All shop drawings, samples, etc., must be accompanied by a transmittal
letter, which should be clear as to what is being transmitted.

4. Persons and/or firms receiving copies shall be noted on all copies of
each letter.  A check mark is to be placed beside each name so as to
designate to whom the copy belongs.

5. The following procedures as to be followed:
`
a. A copy of every letter addressed by the Architect/Engineer to the

Construction Administrator (and vice versa) is to be sent to the
Director of Facilities Planning & Engineering.

b. A copy of every letter addressed by the Architect/Engineer to the
Contractor (and vice versa) is to be sent to the Director of
Facilities Planning and Engineering and Construction
Administrator.
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c. A copy of every letter addressed by the Contractor to the
Construction Administrator (and vice versa) is to be sent to the
Director of Facilities Planning and Engineering and the
Architect/Engineer.

d. A copy of every letter addressed by either the Construction
Administrator or the Architect/Engineer to the budgeted agency
is to be sent to the Director of Facilities Planning and
Engineering.

B. All correspondence addressed to the Director of Facilities Planning & 
Engineering is to be sent to Western Connecticut State University, 181 White 
Street, Danbury, CT 06810.  Letters shall be sent direct and with the least 
possible delay. 

SECTION 3 – JOB DRAWINGS, DETAIL DRAWINGS, ETC. 

A. The Architect/Engineer will furnish four (4) prints, three (3) to be sent by 
transmittal letter directly to the Construction Administrator on the job and one (1) 
directly to the Director of Facilities Planning and Engineering with one (1) copy of 
the transmittal letter.  A copy of the transmittal letter only is to be sent directly to 
the Director of Facilities Planning & Engineering, and three (3) prints are to be 
sent directly to the Contractor together with a copy of the same transmittal letter. 

SECTION 4 – APPROVAL OF SUBCONTRACTORS 

A. Initial submission shall be as prescribed in the proposal attached to and made a 
part of the contract.  Subsequent submission(s), on the Contractor’s letterhead, 
shall include the name of the proposed subcontractor(s), what services they will 
be providing, and the contract amount.  This information is sent to the Director of 
Facilities Planning and Engineering, with a copy to the Architect/Engineer, and 
the Construction Administrator.  The Contractor will be notified by the University 
on approvals of all subcontractors. 

SECTION 5 – SHOP DRAWINGS 

A. The Contractor shall forward, after detailed checking in his office, with a 
transmittal letter, three (3) prints of each shop drawing to the Architect/Engineer 
for initial checking, following the procedure as outlined in paragraph 2 above.  At 
the same time, the Contractor shall send a copy of the transmittal letter to the 
Director of Facilities Planning and Engineering, and one (1) copy to the 
Construction Administrator, assigned to the project. 

B. After corrections have been made, or when the shop drawings are finally 
approved, the Contractor is to furnish a total of seven (7) prints of each drawing 
to the Architect/Engineer.  For sprinkler shop drawings, provide a total of ten (10) 
prints.  All prints to include the project name and DCS project number. 

C. Noting his action on shop drawings, the Architect/Engineer shall: 

1. Retain two (2) sets of drawings for his files.

2. Return two (2) sets to the Contractor with a transmittal letter.

3. Send one (1) set to the District Construction Supervisor together with a
copy of the transmittal letter.



WESTERN CONNECTICUT STATE UNIVERSITY PAGE 3 

WCSU Facilities Planning & Engineering (Rev. 4/12/13) 

4. Send two (2) sets to the Construction Administrator, with one (1) copy of
the transmittal letter.

5. In the case of fire sprinkler systems only, add (3) sets of final approved
shop drawings to make a total of (10) sets.  Two (2) sets will be sent to
the States Insurance Carrier.  One (1) set (if the building exceeds the
threshold limit) shall be sent to the State Fire Marshals office for ultimate
approval and compliance. The sets submitted to the Fire Marshal and
Insurance Carrier shall include hydraulic calculations, and
manufacturers’ specification sheets for all sprinkler heads, backflow
preventors, and fire pumps (including pump curves).

SECTION 6 – APPROVAL OF MATERIALS 

A. The Contractor shall submit directly to the Architect/Engineer for approval a list of 
all materials and equipment proposed for use on the project, following the 
procedure outlined in paragraph 2 above.  Approval or disapproval will be 
handled as follows.  Note that there are three (3) broad classifications to be 
considered: 

1. Action on any material or equipment which is named by brand in the
specifications will be taken by the Architect/Engineer.

2. When the Contractor proposes an equal for any specified material or
equipment, he shall submit to the Architect/Engineer full information
(manufacturer’s brochure, etc.) covering the item proposed.  The
Architect/Engineer will evaluate the data and submit three (3) copies of
the information along with his recommendations to the Director of
Facilities Planning and Engineering, who will inform the Contractor of the
decision.

3. If the Contractor proposes material or equipment that deviates from the
specifications (a substitution to be handled by a change order), he shall
submit full information about the item, and a credit to the owner, where
applicable, supported by the manufacturer’s original quotation for
specified material and that for the substitution.  The Architect/Engineer
will review this data, and submit three (3) copies of the information along
with his recommendations to the Director of Facilities Planning and
Engineering, who will notify the Contractor of the decision.

4. Time limitations for making submittals on equals or for substitutions, shall
be in accordance with Article 14 of the General Conditions.

B. Selection of paint colors and colors of interior finished materials shall be made by 
the Architect/Engineer, who will be responsible for obtaining approval of the 
using agency.  After receiving this approval, he will notify the Contractor. 

SECTION 7 – APPROVAL OF SAMPLES 

A. Procedure on approval of samples will be the same as for materials; however, in 
most cases, samples delivered by the Contractor to the job site will be examined 
there and will be held there until completion of the work.  Approval by the 
Architect/Engineer is to be in writing following procedure outlined in Section 6A. 
(2). 
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SECTION 8 – REPORTS ON WORK AT SITE 

A. The diary kept by the Construction Administrator on the job will be available for 
the Architect/Engineer.  The CC/S will also keep a list of questions for 
determination by the Architect/Engineer. 

B. Observation reports by the Architect/Engineer are also required. 

SECTION 9 – INSURANCE  CERTIFICATES 

A. All certificates, in triplicate, will be sent to the Contracts Supervisor of the 
Contract Section. 

SECTION 10 – INSTRUCTIONS ON THE WORK 

A. All instructions on the job will be given the Contractor by the Construction 
Administrator, who will make any decisions not in conflict with the plans and 
specifications.  He will advise the Architect/Engineer at all times as to actions 
taken.  On matters of major importance, the Construction Administrator will 
consult with the Director of Facilities Planning and Engineering and the 
Architect/Engineer and obtain clearance before giving instructions to the 
Contractor. 

B. On engineering projects, each Architect/Engineer will keep the Engineering 
Section of the Department of Construction Services advised concerning 
instructions and interpretations given by him, and in no case will authorize 
engineering changes in the plans or specifications without receiving prior 
approval of the Engineering Section. 

C. Deviations from plans and specifications will be handled by a change order. 

SECTION 11 – SCHEDULE OF VALUES OF THE WORK 

A. The Contractor shall prepare, on forms furnished by the Department of 
Construction Services, one (1) pencil copy of the schedule of values, for various 
parts of the work, broken down as directed, aggregating the total sum of the 
contract, and submit to the assigned Construction Administrator for review. 

B. Following this review and initialing by the Mechanical/Electrical Specialist, if 
applicable, the Construction Administrator will transmit the initialed copy of the 
schedule of values to the Hartford office for further processing. 

C. After final approval, the Hartford office will notify the Contractor to submit the final 
typed schedule of values in the number of copies required. 

D. Under no circumstances is the Contractor to submit a requisition for partial 
payment until the schedule of values has been approved. 

SECTION 12 – REQUISITIONS 

A. The Contractor’s requests for partial payment shall be itemized to correspond 
with the approved schedule of values.  Requisitions shall be submitted directly to 
the Construction Administrator for approval and processing. 

B. Requisitions for requests for partial payment shall be submitted once a month 
directly to the Construction Administrator assigned to the project. 
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SECTION 13 – CHANGE ORDERS 

A. Any change for improvement of the work or to provide for field conditions 
suggested by the budgeted agency, the Department of Construction Services, 
the Contractor, or the Architect/Engineer, will be handled by the Construction 
Administrator assigned to the project.  The Construction Administrator is to 
determine the necessity for the change and clear with the Architect/Engineer and 
the budgeted agency.  He may ask the Architect/Engineer to prepare any 
documents necessary to process the change, and he will obtain from the 
Contractor any estimate covering additions to or deductions from the contract 
price. 

B. Changes requested by the agency must first be addressed by the agency head 
to the Commissioner of Construction Services for consideration and approval 
before any action will be taken by the Construction Administrator. 

C. To expedite change orders during the course of construction, proposals are to be 
submitted directly to the assigned Construction Administrator (in the number of 
copies requested) with a copy to the Director of Facilities Planning and 
Engineering, the District Construction Supervisor, and the Architect/Engineer. 

D. After review and comment by the budgeted agency, the request for change 
order, with all back-up, including the architect’s/engineer’s recommendations and 
a definite statement of need and/or reason for the change, will be submitted by 
the Construction Administrator to the central office of the Department of 
Construction Services.  On approval by the Commissioner, a change order to the 
contract will be issued authorizing the change. 

E. The amount of compensation to be paid for additional work shall be in 
accordance with Article 13 of the General Conditions. 

F. Lump sum proposals are to contain certain quantities and unit prices and be 
itemized in sufficient detail to give the Department of Construction Services a 
basis for checking.  When a subcontractor’s price is included in the general 
contractor’s proposal, the subcontractor’s breakdowns to be included.  Credits 
must be deducted before the percentage can be applied. 

G. Every proposal is to state whether or not extension of time is required, and if so, 
of how many days. 

H. In the event of disagreement between the Contractor and the Cost Review 
Section as to the amount of the proposal, the Cost Review Section will take the 
matter up with the Contractor through the Construction Administrator on the job 
or, if more expedient, directly with the Contractor. 

I. In no case is a Contractor to proceed without an approved Change Order, or if 
necessary, to expedite the work, a proceed order authorized by the 
Commissioner of the Director of Construction, as provided in Articles 13 and 26 
of the General Conditions.  This shall not, however, affect the power of the 
Contractor to act in a case of emergency, threats of injury to persons, damage to 
the work or an adjacent property. 

END 
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State Building Projects Inspection Procedures

The Office of the State Building Inspector (OSBI) and the Office of the State Fire Marshal (OSFM) are
charged with the responsibility to ensure that State building projects are constructed in compliance
with the State Building and Fire Safety Codes. Compliance with these Codes also includes
compliance to the approved plans and specifications for the project as well as manufacturers’ 
installation instructions requirements.

There are multiple inspections performed on construction sites: structural, architectural, electrical,
mechanical, plumbing, accessibility, energy conservation, etc. The drawings and specifications,
including numerous details contained within these documents, are substantial and complex. Our
inspectors thoroughly inspect all work to verify that it has been done in compliance with approved
documents and meets all code requirements prior to being concealed.

While our inspectors have a critical role to play in the construction process, we view our work as work
that can be conducted most effectively when it is done in partnership with the project team. To that
goal the following process is established.

At the beginning of each project our assigned inspector(s) will review and discuss the inspection
procedure with the entire project team at a kickoff meeting in order to eliminate any confusion about
the inspection process to be followed throughout construction of the project.

For each project we will ask for a primary contact from the Construction Administrator (CA).  The CA
will be responsible for verifying that trade work is complete and pre-tested by the contractor prior to
requesting an inspection from OSBI or OSFM.  The CA will also have any pertinent information (shop
drawings, manufacturer’s data, engineering judgements, SKS, etc.) assembled and readily available 
for the inspector at the time of his inspection.  The CA will also accompany the inspector during the
entire duration of his inspection.  Failure to be complete and prepared will result in the inspection
being aborted and necessitate rescheduling to a time when the work is complete and all preparations
have been made.  Continued failure to be prepared for requested inspections will result in a negative
score on the CA’s performance evaluation.

http://www.ct.gov/dcs
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OSBI Required Inspections 

Per Section 109.3 of the State Building Code, the following building code inspections are required on 
State construction projects under the jurisdiction of the Office of the State Building Inspector: 

- Footing and foundation inspections.  Footing and foundation inspections shall be made prior to 
placing concrete after required forms and reinforcement are in place and ready for inspection. 

- Concrete slab and under-floor inspection. Concrete slab and under-floor inspections shall be 
made after in-slab or under-floor reinforcing steel and building service equipment, conduit, piping 
accessories and other ancillary equipment items are in place, but before any concrete is placed or 
floor sheathing installed, including the subfloor. 

- Frame inspection. Framing inspections shall be made after the roof deck or sheathing, all 
framing, fire-blocking and bracing are in place and pipes, chimneys and vents to be concealed are 
complete and the rough electrical, plumbing, heating wires, pipes and ducts are approved. 

- Fire-resistant penetrations. Protection of joints and penetrations in fire-resistance-rated 
assemblies shall not be concealed from view until inspected and approved. 

- Energy efficiency inspections. Inspections shall be made to determine compliance with the 
International Energy Conservation Code and shall include, but not be limited to, inspections for: 
envelope insulation R and U values, fenestration U value, duct system R value, and HVAC and 
water-heating equipment efficiency. 

- Electrical.  All electrical work shall be inspected prior to concealment. This includes underground 
conduit prior to burial; in-wall and above ceiling electrical prior to coverings; and under slab conduit 
prior to concrete. Notification shall be given for all testing of electrical systems including 
emergency/standby power systems, emergency lighting, fire pumps and fire alarm systems. 
Electrical panels and equipment shall be inspected prior to energizing.  Inspections are required for 
temporary power to construction trailers or offices. 

- Plumbing/Mechanical.   All piping and mechanical systems shall be inspected prior to 
concealment. Notification shall be given for testing of all piping systems and smoke testing of 
ductwork for kitchen hood exhaust systems. All ductwork shall be inspected prior to being 
insulated. All fire dampers and smoke dampers shall be tested with the Office of State Building 
Inspector (OSBI) witnessing tests. All mechanical equipment shall be inspected prior to energizing. 
Equipment will be inspected for compliance to both code requirements and the manufacturer’s 
installation requirements. 

- Other inspections.  In addition to the inspections specified above, the building official is 
authorized to make or require other inspections of any construction work to ascertain compliance 
with the provisions of the State Building Code. 

- Special inspections. As required by the Statement of Special Inspections required through 
Section 1704. 

cont./ 

http://www.ct.gov/dcs
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- Final inspection. The final inspection shall be made after all work required by the building permit 
is completed. 

This list is offered as a guide to when an inspection should be scheduled.   Basically, an inspection 
is required prior to concealing work regulated by code or energizing equipment.   If there is a 
doubt, please call our office and we will clarify.  

In addition, the Office of the State Building Inspector encourages the scheduling of inspections for 
initial installations of accessible building elements (such as grab bars, sinks, dispensers, etc.) to  
avoid relocating of elements for code compliance. The same is true for items such as handrails, 
guards, required signage, etc. 

g:\osbi inspections required 2016-05-10.docx 
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OSFM Required Inspections 

Inspections are to be e-mailed to OSBI.Inspections@ct.gov  for the installation of systems such as 
but not limited to;  

• Automatic sprinkler systems (NFPA 13)
o Hydrostatic Tests: Aboveground and underground piping.
o Air Tests: Dry pipe systems.
o System Operational Test: Water flow devices (audible alarm within 5minutes after flow

begins).
o Pressure Reducing Valves:  Proper operation under flow and no flow conditions.
o Backflow Prevention Assemblies: Forward flow test.

• Fire alarm and detection systems (NFPA 72)
o Written statement of completion.
o Record of completion form.
o Initial Acceptance Test.
o Reacceptance Test where applicable.

• Fire pumps (NFPA 20)
o Suction and discharge piping shall be hydrostatically tested.
o Suction piping shall be flushed
o Installing contractor shall furnish a certificate of test prior to the start of the acceptance test.
o Present at the test shall be the pump, engine, controller mfg, and the transfer switch mfg.
o Test procedures shall be found in NFPA 20

• Stand pipe systems (NFPA 14)
o Test shall be conducted on the water distribution system.
o Complete and sign appropriate contractors material and test certificate.
o Underground piping supplying the system shall be flushed in accordance with NFPA 24.
o All hose connections and fire department connections shall be tested for compatibility.
o Hydrostatic test all new systems.
o Hydrostatic test all new piping in existing systems that are modified.

http://www.ct.gov/dcs
mailto:OSBI.Inspections@ct.gov
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• Emergency generators (NFPA 110)
o Acceptance test shall be conducted after completion of the installation with all EPSS

accessory and support equipment in place and operating.
o Onsite installation test shall be conducted in accordance with section 7.13.4.1 (steps 1-13)
o Additional requirements shall be followed as indicated in sections 7.13.5 – 7.13.11.
o Additional documentation required: see 7.13.11.
o Evidence of the prototype test as specified in 5.2.1.2.
o A certified analysis as specified in 5.6.10.2.
o A letter of compliance as specified in 5.6.10.5.
o A manufacturer certification of a rated load test at rated power factor with ambient

temperature, altitude, and fuel grade recorded.

• Temporary heating systems
• Hazardous Materials
• L.P. & Natural Gas systems
• Alternative suppression systems
• Cooking suppression systems

This list does not relieve the owner/contractor/designer from complying with all the requirements of 
the referenced documents of the Connecticut State Fire Safety Code and the Connecticut State Fire 
Prevention Code. Refer to the specific legally adopted NFPA standard for the complete 
requirements for installation, design, and testing.   

A complete listing of referenced standards can be found in Chapter 2 of the Connecticut State Fire 
Safety Code and Connecticut State Fire Prevention Code.   

Regulations of Connecticut State Agencies

http://www.ct.gov/dcs
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OSBI/OSFM INSPECTION REQUEST & REPORT 

All inspections require 48-hour notice and shall be e-mailed to: OSBI.Inspections@ct.gov 

 (This portion to be completed by Construction Administrator) 

Project Name:   

Building Permit No.:      Project No:  

Date of Request Inspection: Time: 

Requested by:  

Areas to be inspected:    

☒  Pre-inspection conducted by construction administrator.  (Initials):  

(OSBI Use only below this line) 
☐  INSPECTION 

☐  RE-INSPECTION 
 RE-INSPECTION NO.:  

INSPECTION DATE: 

INSPECTED BY: 

ISSUE DATE: ISSUED TO: 

INSPECTION SUMMARY (Select all that apply) 

☐  APPROVED Close area.  No further action required. 
☐  PARTIALLY APPROVED  List approved locations in comments below. 
☐  FAILED  Remedial work indicated.  Re-inspection required.* 
☐  ABORTED Area not ready for inspection.  Re-inspection required.* 
☐  INFORMATION REQUIRED For conducting inspection.  (Specify below.) 
☐  OTHER  Specify below. 
☐  ATTACHMENTS  Additional report logs attached; i.e., fire damper, pipe test, etc. 

*The number of re-inspections will be tracked for OSBI use.

ADDITIONAL EXPLANATORY COMMENTS:  See back of form. 

http://www.ct.gov/dcs
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ADDITIONAL EXPLANATORY COMMENTS: 

http://www.ct.gov/dcs
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ARTICLE 1 
DEFINITIONS 

WHENEVER THE FOLLOWING TERMS, OR PRONOUNS IN PLACE 
OF THEM, ARE USED THE INTENT AND MEANING SHALL BE AS 
FOLLOWS: 

1.1 ACCEPTANCE:  The Owner’s acknowledgement   of 
the Work from the Contractor upon certification by the Con-
struction Administrator and Architect or Engineer that all 
Work has been completed. 

1.2 ADDITIONAL OR DELETED WORK:  Work re-
quired by the Department that, in the judgment of the Com-
missioner, involves any addition to, deduction from, or modi-
fication of the Work required by the Contract Documents. 

1.3 AGENCY:  The (User) Agency of the State of Con-
necticut having administrative authority of the facility in 
which the Work is being performed. 

1.4 APPLICATION FOR PAYMENT, PARTIAL 
PAYMENT OR REQUISITION:  Contractor’s certified 
request for payment for completed portions of the Work and, 
if the Contract so provides, for materials or equipment suita-
bly stored pending their incorporation into the Work. 

1.5 ARCHITECT OR ENGINEER: A sole proprietor, 
partnership, firm, corporation or other business organization 
under Contract with the Owner, commissioned to prepare 
Contract Drawings and Specifications, to advise the Owner 
and in certain cases, to perform regular inspections during 
construction and when authorized to perform the duties of the 
Construction Administrator. 

1.6 AS-BUILT DRAWINGS:  Construction Drawings 
revised by the Contractor to show all significant Modifica-
tions made during the construction process. 

1.7 BASE BID:  Monetary value stated in the Bid Proposal 
Form as the sum for which the Bidder offers to perform the 
Work described in the Bidding Documents, exclusive of ad-
justments for Supplemental Bids. 

1.8 BID BOND:  Form of Bid Security executed by the 
Bidder as Principal and by a Surety to guarantee that the Bid-
der will enter into a Contract within a specified time and fur-
nish any required bond as mandated by Connecticut General 
Statute Section 4b-92. 

1.9 BIDDER: A sole proprietor, partnership, firm, corpora-
tion or other business organization submitting a Bid on the 
Bid Proposal Form for the Work contemplated. 

1.10 BIDDING DOCUMENTS:  Collectively, the Bidding 
Requirements and the proposed Contract Documents, includ-
ing any addenda issued prior to receipt of Bids. 

1.11 BID OR BID PROPOSAL FORM:  A complete and 
duly signed proposal to perform Work (or a designated por-
tion thereof) for a stipulated sum submitted in accordance 
with the Bidding Documents. 

1.12 BID SECURITY:  Certified check or Bid Bond sub-
mitted with Bid Proposal Form, which provides that the Bid-
der, if awarded the Contract, will execute such Contract in 
accordance with the requirements of the Bidding Documents. 

1.13 BUILDER’S RISK INSURANCE:  A specialized 
form of property insurance which provides coverage for loss 
or damage to the Work pursuant to the Contract Documents. 

1.14 CASH ALLOWANCE:  An amount established in the 
Contract Documents for inclusion in the Contract Sum to 
cover the cost of prescribed items not specified in detail, and 
as shown in the Allowance Schedule. 

1.15 CERTIFICATE OF ACCEPTANCE:  A document 
issued by the Owner to the Contractor stating that all Work 
specified in the Certificate of Acceptance has been completed 
and accepted by the Owner. 

1.16 CERTIFICATE OF COMPLIANCE:  A document 
stating that for the portion of the Project completed, either 
the design portion or the construction portion, has been per-
formed in substantial compliance with all applicable building 
codes. 

1.17 CERTIFICATE OF OCCUPANCY:  Document is-
sued by the authority having jurisdiction certifying that all or 
a designated portion of a building is approved for its desig-
nated use. 

1.18 CERTIFICATE OF SUBSTANTIAL COMPLE-
TION:  A document prepared by the Architect or Engineer 
and approved by the Owner on the basis of an inspection 
stating: 

1.18.1 that the Work, or a designated portion thereof, is de-
termined to be Substantially Complete; 

1.18.2 the date of Substantial Completion; 
1.18.3 the responsibilities of the Owner and the Contractor 

for security maintenance, heat, utilities, damage to 
the Work and insurance; and 

1.18.4 the time within which the Contractor shall complete 
the remaining Work. 
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1.19 CHANGE ORDER:  Written authorization signed by 
the Owner, authorizing a modification in the Work, an ad-
justment in the Contract Sum, or an adjustment in the Con-
tract Time. 

1.20 COMMISSIONER:  The State of Connecticut, De-
partment of Public Works (DPW) Commissioner acting di-
rectly or through specifically authorized DPW personnel or 
agent(s) having authority to perform duties defined in Article 
25. 

1.21 CONSTRUCTION ADMINISTRATOR: A sole pro-
prietor, partnership, firm, corporation or other business or-
ganization, under Contract or employed by the Owner com-
missioned and/or authorized to oversee the fulfillment of all 
requirements of the Contract Documents.  The authorized 
Construction Administrator may be a Department of Public 
Works Assistant Project Manager, Department of Public 
Works Project Manager, a Clerk of the Works, an Architect, 
a Consulting Architect, a Consulting Construction Adminis-
trator, a Consulting Engineer etc. or any other designee as 
authorized and identified by the Owner. 

1.22 CONSTRUCTION CHANGE DIRECTIVE:  A writ-
ten authorization signed by the Owner, directing a modifica-
tion in the Work and stating a proposed basis for adjustment, 
if any, in the Contract Sum, Contract Time or both.  Any 
Construction Change Directive effecting an adjustment to the 
Contract Sum or Contract Time shall result in a Change Or-
der. 

1.23 CONTRACT DOCUMENTS OR CONTRACT:  
The Agreement between Owner and Contractor, Conditions 
of the Contract (General Conditions, Supplementary Condi-
tions, General Requirements and other Conditions), Draw-
ings, Specifications, and Addenda issued prior to execution 
of the Contract, other documents listed in the Agreement and 
Modifications issued after execution of the Contract, all of 
which shall constitute the Contract. 

1.24 CONTRACTOR OR GENERAL CONTRACTOR: 
A sole proprietor, partnership, firm or Corporation, under 
direct Contract with the Department of Public Works, re-
sponsible for performing the Work under the Contract 
Documents.  Whenever the words “Contractor” or “General 
Contractor” are used it shall be understood to mean Contrac-
tor. 

1.25 CONTRACTOR’S LIABILITY INSURANCE:  In-
surance purchased and maintained by the Contractor that 
insures the Contractor for claims for property damage, bodily 
injury or death. 

1.26 CONTRACT START DATE OR DATE OF 
COMMENCEMENT OF THE WORK:  The date, speci-

fied by the Owner in the Notice to Proceed, on which the 
Contractor is required to start the Work. 

1.27 CONTRACT SUM:  The sum stated in the Contract, 
which is the total amount payable by the Owner to the Con-
tractor for performance of the Work under the Contract 
Documents. 

1.28 CONTRACT TIME:  The period of time allotted in 
the Contract Documents for Substantial Completion of the 
Work, including authorized adjustments thereto.  The Con-
tract Time is the sum of all Working Days and Non-Working 
Days as further defined herein and specified in the Contract 
Documents. 

1.29 DAY:  Whenever the word Day is used it shall be un-
derstood to mean calendar day stated on the Bidding Docu-
ments, unless stated otherwise. 

1.30 DEPARTMENT OF PUBLIC WORKS  (DPW) 
PROJECT MANAGER:  The individual employed by the 
Owner, designated and authorized by the Commissioner, to 
be responsible for the overall management and oversight of 
the Project, and to represent the (User) Agency. 

1.31 DIESEL VEHICLE EMMISSIONS CONTROL: 
The reduction of air pollution emissions from diesel powered 
vehicles through the use of diesel engine emission control 
technologies. 

1.32 EQUAL(S):  Any deviation from the Specification 
which is defined as follows: A replacement for the specified 
material, device, procedure, equipment, etc., which is recog-
nized and accepted as substantially equal to the first listed 
manufacturer or first listed procedure specified after review 
by the Architect/Engineer, and may be rejected or approved 
at the sole discretion of the Owner. All equals must be sub-
stantially equivalent to the first manufacturer or first proce-
dure listed in the Specifications with reference to all of the 
following areas: the substance and function considering qual-
ity, workmanship, economy of operation, durability, and suit-
ability for purposes intended; size, rating, and cost. The equal 
does not constitute a modification in the scope of Work, the 
Schedule, or Architect/Engineer’s design intent of the speci-
fied material, device, procedure, equipment, etc.  

1.33 FINAL INSPECTION:  Review of the Work by the 
Architect or Engineer and Owner to determine whether Ac-
ceptance has been achieved. 

1.34 FINAL PAYMENT:  The last payment made by the 
Owner to the Contractor, made after notice of the Accep-
tance.  Payment shall include the entire unpaid balance of the 
Contract Sum as adjusted by modifications. 
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1.35 GENERAL CONDITIONS:  The General Conditions 
of the Contract for Construction, part of Division 00 of the 
Specifications. 

1.36 GENERAL REQUIREMENTS:  That part of the 
Contract Documents entitled General Requirements, which is 
Division 01 of the Specifications. 

1.37 GUARANTEE:  See Warranty. 

1.38 LIQUIDATED DAMAGES:  A sum established in a 
Contract, usually as a fixed sum per Day, as the predeter-
mined measure of damages to be paid to the Owner due to 
the Contractor’s failure to complete the Work within the 
Contract Time. 

1.39 LUMP SUM: An item or category priced as a whole 
rather than broken down into its elements. 

1.40 MOBILE SOURCE: A source designed or constructed 
to move from one location to another during normal opera-
tion except portable equipment and includes, but is not lim-
ited to, automobiles, buses, trucks, tractors, earth moving 
equipment, hoists, cranes, aircraft, locomotives operating on 
rails, vessels for transportation on water, lawnmowers, and 
other small home appliances. 

1.41 NON-WORKING DAYS: All Saturdays, Sundays, 
Legal State Holidays (12), and any other Days identified in 
the Contract Documents that the Contractor is not permitted 
to execute the Work.  The restriction of Non-Working Days 
may be suspended upon the approval or direction of the 
Commissioner. 

1.42 NOTICE TO BIDDER:  A notice contained in the 
Bidding Document informing prospective Bidders of the op-
portunity to submit Bids on a Project. 

1.43 NOTICE TO PROCEED:  Written notice, issued by 
the Commissioner or the Commissioner’s authorized repre-
sentative, to the Contractor authorizing the Contractor to pro-
ceed with the Work and establishing the date for commence-
ment of the Contract Time. 

1.44 OWNER OR DEPARTMENT:  The State of Con-
necticut, Department of Public Works acting through its 
Commissioner or specifically authorized Department person-
nel or agent. 

1.45 OVERHEAD:  Indirect costs including: supervision 
(any position over the foreman), field and home office ex-
pense, insurance, and small tools and consumables. 

1.46  PAYMENT, BOND, LABOR BOND OR 
MATERIAL BOND:  A  bond  in  which  the  Contractor 

and the  Contractor’s  surety  guarantee  to  the  Owner that 
the Contractor will pay for labor and materials furnished for 
use in the performance of the Contract, as required by Con-
necticut General Statutes Section 49-41. 

1.47 PERFORMANCE BOND OR SURETY BOND:  A 
bond in which the Contractor and the Contractor’s surety 
guarantee to the Owner that the Work will be performed in 
accordance with the Contract Documents, as required by 
Connecticut General Statutes Section 49-41. 

1.48 PERFORMANCE SPECIFICATION:  A description 
of the desired results or performance of a product, material, 
assembly, procedure, or a piece of equipment with criteria for 
identifying the standard. 

1.49 PLANS OR DRAWINGS:  All Drawings or reproduc-
tions of Drawings pertaining to the construction of the Work 
contemplated and its appurtenances. 

1.50 PROJECT:  The total construction of which the Work 
performed under the Contract Documents may be the whole 
or a part. 

1.51 PROJECT MANUAL:  The set of documents assem-
bled for the Work which includes, but is not limited to, Con-
tract Documents, Bidding Requirements, Sample Forms, 
Conditions of the Contract, General Requirements, and the 
Specifications. 

1.52 PROPRIETARY SPECIFICATION:  A specification 
that describes a product, procedure, function, material, as-
sembly, or piece of equipment by trade name and/or by nam-
ing the manufacturer(s) or manufacturer’s procedure, exact 
model number, item, etc., of those products acceptable to the 
Owner. 

1.53 RETAINAGE:  A percentage of each Application for 
Payment and a percentage of the total Contract Sum retained 
by the Owner. 

1.54 SCHEDULE:  A Critical Path Method (CPM) or Con-
struction Schedule as required by the Contract Documents 
which shall be a diagram, graph or other pictorial or written 
Schedule showing all events expected to occur and opera-
tions to be performed and indicating the Contract Time, start 
dates, durations and finish dates as well as Substantial Com-
pletion and Acceptance of the Work, rendered in a form per-
mitting determination of the optimum sequence and duration 
of each operation. 

1.55 SCHEDULE OF VALUES:  A document furnished by 
the Contractor to the Architect or Engineer and Owner stat-
ing the portions of the Contract Sum allocated to the various 
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portions of the Work, which is to be used for reviewing the 
Contractor’s Applications for Payment. 

1.56 SECONDARY SUBCONTRACTOR: A sole pro-
prietor, partnership, firm or Corporation under direct Con-
tract with the Subcontractor to the General Contractor. 

1.57 SENSITIVE RECEPTOR SITES:  Areas where 
concentrations of diesel emissions may be harmful to sensi-
tive populations, including, but not limited to, hospitals, 
school and university buildings being occupied during a stu-
dent semester, residential structures, daycare facilities, eld-
erly housing, and convalescent facilities. 

1.58 SHOP DRAWINGS:  Drawings provided to Archi-
tect or Engineer and Owner by a Contractor that illustrate 
construction, materials, dimensions, installation, and other 
pertinent information for the incorporation of an element or 
item into the construction as detailed Contract Documents. 

1.59 SPECIFICATIONS:  The description, provisions and 
other requirements pertaining to the method and manner of 
performing the Work and/or to the quantities and quality of 
materials to be furnished under the Contract. 

1.60 SUBCONTRACTOR:  A sole proprietor, partner-
ship, corporation or other business organization under direct 
Contract with the Contractor supplying labor and/or materials 
for the Work at the site of the Project. 

1.61 SUBMITTALS:  Documents including, but not lim-
ited to, samples, manufacturer’s data, Shop Drawing, or other 
such items submitted to the Owner and Architect or Engineer 
by the Contractor for the purpose of approval or other action, 
as required by the Contract Documents. 

1.62 SUBSTANTIAL COMPLETION:  The stage in the 
progress of the Work when the Work or designated portion 
thereof is sufficiently complete in accordance with the Con-
tract Documents. 

1.63 SUBSTITUTION: Any deviation from the specified 
requirements, which is defined as follows: A replacement for 
the specified material, device, procedure, equipment, etc., 
which is not recognized or accepted as equal to the first 
manufacturer or procedure listed in the Specification after 
review by the Architect/Engineer, and may be rejected or 
approved by the Owner. The Substitution is not equal to the 
specified requirement in comparison to the first manufacturer 
or first procedure listed in the Specifications in one or more 
of the following areas: the substance and function consider-
ing quality, workmanship, economy of operation, durability, 
and suitability for purposes intended; size, cost, and rating. 
The Substitution constitutes a modification in the scope of 

Work, the Schedule, or the Architect/Engineer’s design intent 
of the specified material, device, procedure, equipment, etc.  

1.64 SUPERINTENDENT:  The Contractor’s representa-
tive at the site who is responsible for continuous field super-
vision, coordination, in, completion of the Work, and, unless 
another person is designated in writing by the Contractor to 
the Owner and the Construction Administrator, for the pre-
vention of accidents. 

1.65 SUPPLEMENTAL BID:  The monetary value stated 
in the Bid to be added to the amount of the Base Bid if the 
corresponding Work, as described in the Bidding Documents, 
is accepted. 

1.66 SUPPLEMENTARY CONDITIONS:  An extension 
in the Bid to be added to the amount of the Base Bid if the 
corresponding Work, as described in the Bidding Documents, 
is accepted. 

1.67 SYSTEMS COMMISSIONING AUTHORITY 
(SCA): An independent entity under contract directly with 
the Owner or Owner’s Representative responsible for per-
forming the specified commissioning procedures. 

1.68 THRESHOLD LIMIT BUILDING:  Any proposed 
(new) structures or additions as defined by the Connecticut 
General Statutes Section 29-276b. 

1.69 UNIT PRICE:  The monetary value stated by the 
Owner or the Contractor, as a price per unit of measurement 
for materials or services as described in the Contract Docu-
ments and/or Bidding Documents. 

1.70 WARRANTY:  A written, legally enforceable assur-
ance of specified quality or performance of a product or 
Work or of the duration of satisfactory performance. 

1.71 WORK: The construction and services required by the 
Contract Documents, and including all 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. 

ARTICLE 2 
CONDITIONS OF WORK 

2.1 The Contractor shall carefully examine and study the 
conditions under which the Work is to be performed and the 
site of the Work, and compare the Contract Documents with 
each other and to information furnished by the Owner includ-
ing but not limited to the Plans and Specifications, the form 
of the Contract, General Conditions, Supplementary Condi-
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tions, General Requirements, Bonds and all other Contract 
Documents associated with the Work. 

2.2 The Contractor shall report to the Construction Adminis-
trator all errors, inconsistencies or omissions discovered. 
The Contractor shall not be liable to the Owner for damage 
resulting from errors, inconsistencies or omissions in the 
Contract Documents unless the Contractor recognized such 
errors, inconsistencies or omission and failed to report it to 
the Construction Administrator.  If the Contractor performs 
any actions or construction activity knowing it involves an 
error, inconsistency or omission in the Contract Documents 
without notice to the Construction Administrator, the Con-
tractor shall assume responsibility for such performance and 
related costs for the correction and shall not be allowed to 
submit any claim related to error, inconsistencies or omis-
sion. 

2.3 The Contractor shall take field measurements and verify 
field conditions and shall carefully compare such field meas-
urements and conditions and other information known to the 
Contractor with the Contract Documents before commencing 
activities.  Errors, inconsistencies or omissions discovered 
shall be reported to the Construction Administrator at once; 
and it will be assumed that the Contractor has been satisfied 
as to all requirements of the Contract Documents.  Any deter-
rent conditions at the site of the Work which are obvious and 
apparent upon examination of the site but are not indicated 
on the Plans shall be corrected by the Contractor without 
additional compensation. 

2.4 In performing the Work, the Contractor must employ 
such methods or means as will not cause any interruption of 
or interference with the Work of any other Contractor, nor 
any inordinate disruption with the normal routine of the 
Owner, institution or Agency operating at the site. 

2.5 No claims for additional compensation will be considered 
when additional costs result from conditions made known to, 
discovered by, or which should have been discovered by, the 
Contractor prior to Contract signing. 

2.6 All Communications from the Contractor concerning 
proposed changes to the Contract Sum, Contract Time, or 
Work shall be in writing. 

2.7 The Contractor shall perform the Work in accordance 
with the Contract Documents and approved Submittals pur-
suant to Article 5. 

ARTICLE 3 
CORRELATION OF CONTRACT DOCUMENTS 

3.1 The Contract Documents are complementary, and what is 

called for by any one shall be as binding as if called for by 
all.  Where discrepancies of conflict occur in the Contract 
Documents the following order of precedence shall be util-
ized: 

3.1.1 Amendments and addenda shall take precedence 
over previously issued Contract Documents. 
3.1.2 The Supplementary Conditions take precedence 
over the General Conditions. 
3.1.3 The General Conditions take precedence over the 
General Requirements. 
3.1.4 The Specifications shall take precedence over the 
Plans. 
3.1.5 Stated dimensions shall take precedence over scaled 
dimensions. 
3.1.6 Large-scale detail Drawings shall take precedence 
over small-scale Drawings. 
3.1.7 The Schedules contained in the Contract Documents 
shall take precedence over other data on the Plans. 

3.2 Neither party to the Contract shall take advantage of any 
obvious error or apparent discrepancy in the Contract Docu-
ments.  The Contractor shall give immediate written notifica-
tion of any error or discrepancy discovered to the Construc-
tion Administrator, who shall take the necessary actions to 
obtain such corrections and interpretations as may be deemed 
necessary for the completion of the Work in a satisfactory 
and acceptable manner.  The Contractor shall then promptly 
proceed under the direction of the Owner and the provisions 
of Article 13.  The Contractor’s failure to provide immediate 
notice shall mean the Contractor will not be entitled to any 
additional compensation, either monetary or Contract Time 
adjustment, with respect to any discrepancy. 

3.3 Execution of the Contract by the Contractor is a represen-
tation that the Contractor has visited the site, become familiar 
with local conditions under which the Work is to be per-
formed, and correlated personal observations with require-
ments of the Contract Documents. 

3.4 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. 

3.5 Unless otherwise stated in the Contract Documents, 
words which have well-known technical or construction in-
dustry meanings are used in the Contract Documents in ac-
cordance with such recognized meanings. 

ARTICLE 4 
COMMENCEMENT AND PROGRESS OF WORK 
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4.1 The Work shall start upon the date given in the Notice to 
Proceed.  The Contractor shall complete all the Work neces-
sary for Final Payment, including but not limited to Substan-
tial Completion, Contract close-out, testing and demonstra-
tion of all systems as required for Acceptance, punchlist 
Work, training and submission of Record Documents, manu-
als, Guarantees and Warranties as stated in the Contract 
Document. 
 
4.2 Time is of the ess    ence with respect to the Contract 
Time.  By executing the Contract, the Contractor confirms 
and agrees that the Contract Time is a reasonable period to 
perform the Work.  The Contractor shall proceed expedi-
tiously with adequate forces and shall achieve Substantial 
Completion within the Contract Time.  The Contractor may, 
at his discretion, plan to complete the Work and achieve Sub-
stantial Completion in less time than the Contract Time. 
 
4.3 The Contractor’s early completion Schedule notwith-
standing, the Owner reserves the right to order Modifications 
to the Work in accordance with Article 13 at any time during 
the Contract Time.   
 
4.4 The Contractor shall not be entitled to costs for delay due 
to Owner ordered Modifications or any other circumstances 
for the  period of time between the Contractor’s elected early 
completion and the end of the Contract Time. Such costs 
include, but are not limited to, extended home office costs, 
field office costs, or supervisory and management costs in-
curred in performance of the Work.  Early completion of the 
Work shall not merit additional compensation. 
 
4.5 If the Contractor is delayed at any time in the progress of 
Work by acts of God, such as fire or flood or any action, in-
junction or stop order issued by any court, judge or officer of 
the court or any other court action beyond the Owner’s con-
trol, then the Contract Time may be extended by Change 
Order for such reasonable time as demonstrated by the Con-
tractor’s Schedule and as the Owner may determine that such 
event has delayed the Work.  In any event, the granting of an 
extension of time shall be solely within the discretion of the 
Owner. 
 
4.6 Except as otherwise may be provided herein, extensions 
of time shall be the Contractor’s sole remedy for such delay.  
No payment or compensation of any kind shall be made to 
the Contractor for damages because of hindrance in the or-
derly progress of Work caused by the aforesaid causes. 
 
4.7 The Contractor acknowledges that the Contract amount 
includes and anticipates any and all delays, whether avoid-
able or unavoidable, from said orders, which may issue from 
any court, judge, court officer, or act of God, and that such 
delays shall not, under any circumstances, be construed as 
compensable delays. 

 
4.8 Any extension of the Contract Time shall be by Change 
Order pursuant to Article 13. 
 
4.9 The Contractor shall employ a competent project man-
ager who shall represent the Contractor.  Communications 
given to the project manager shall be binding as if given to 
the Contractor.  The project manager will be employed full 
time on the Project and be located and assigned to the Project 
site during and for the duration of the Work. 
 
4.10 The Contractor shall employ a competent Superinten-
dent and necessary assistants who will be in attendance at the 
project site during the performance of the Work. 
 
4.11 Upon execution of the Contract, materials may be pur-
chased.  No material escalation costs will be valid or com-
pensable unless the Owner directs, in writing, a delay in the 
procurement. 

 
 

ARTICLE 5 
SUBMITTALS, PRODUCT DATA, SHOP  

DRAWINGS AND SAMPLES 
 

5.1 Contractor shall review, approve, and submit to the Con-
struction Administrator all Submittals including but not lim-
ited to, product data, Shop Drawings, and samples, with such 
promptness as to cause no delay in the Work.  
 
5.2 Correction or approval of such Submittals, Shop Draw-
ings, product data and samples will be made with reasonable 
promptness by the Architect or Engineer.  Approval will be 
general only and shall not relieve the Contractor from re-
sponsibility for errors in dimensions, for construction and 
field coordination of the Work or for any departure from the 
Contract Documents, unless such departure has received the 
Owner’s written approval. 
 
5.3  No Work governed by such Shop Drawings, Schedules 
or samples shall be fabricated, delivered or installed until 
approved by the Architect or Engineer. 
 
5.4   No damages for delays or time extensions will be 
granted, even if approvals deviate from the approved Sched-
ule. 
 

 
 

ARTICLE 6 
SEPARATE CONTRACTS 

 
6.1 The Owner reserves the right to perform Work in connec-
tion with the Contract with the Owner’s own forces, or to let 
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separate contracts relating to the Contract (Project) site or in 
connection with Work on adjoining sites.  In such cases, the 
Contractor shall afford such parties reasonable opportunity 
for storage of materials and equipment and coordinate and 
connect the Work with the work on adjoining sites or other 
Projects, and shall fully cooperate with such parties in the 
matter required under Article 7 herein. 

6.2 Contractors working in the same vicinity shall cooperate 
with one another and, in case of dispute, decision of the 
Owner shall be final and binding to all Contractors involved, 
including Contractors under separate Contracts. 

6.3 The Contractor shall assume all liability, financial or oth-
erwise, in connection with this Contract and shall protect and 
hold harmless the Owner from any and all damages or claims 
that may arise because of inconvenience or delay which the 
Contractor may cause other Contractors.  If the Contractor 
experiences a loss because of the presence and operations of 
other Contractors working adjacent to or within the limits of 
the same Project, then as between the Owner and the Con-
tractor, the Contractor shall bear such loss. 

6.4 Insofar as possible, the Contractor shall arrange the Work 
and shall place and dispose of the materials being used so as 
not to interfere with the operations of other Contractors adja-
cent to or within the limits of the same Project.  The Contrac-
tor shall join its Work with that of others in an acceptable 
manner, and perform the Work in proper accordance with 
that of the others. 

6.5 In no event shall the Owner be responsible for any claim 
or damages that are the result of the Contractor’s failure to 
coordinate the Work with any other Contractor or Subcon-
tractor. 

ARTICLE 7 
COOPERATION OF TRADES 

7.1 The Contractor shall be responsible for and shall control 
all activities of their Subcontractors.  The Subcontractors 
shall consult and cooperate with one another.  Each Subcon-
tractor shall furnish all necessary information to other Sub-
contractors and shall lay out and install their own Work so as 
to avoid any delays or interference with the Work of others. 

7.2 Any cost or changes, cutting and/or repairing, made nec-
essary by the failure to observe the above requirements shall 
be borne by the party or parties responsible for such failure 
or neglect or their faulty Work installed. 

ARTICLE 8 
DAMAGES 

8.1 The Liquidated Damages, provided in the Bidding Docu-
ments, will be assessed at two distinct times, as follows: 

8.1.1 Liquidated Damages – Substantial Completion: 
If the Contractor fails to achieve Substantial Completion 
of the Work by the Substantial Completion Date, and 
such delay is not otherwise excused under this Contract, 
then the Contractor agrees to pay to the Owner Liqui-
dated Damages for the dollar amount specified in the Bid 
Proposal Form for this Project, for each Day beyond 
Substantial Completion that the Contractor fails to 
achieve Substantial Completion. The parties to this Con-
tract acknowledge and agree that the actual damages that 
are to be anticipated as a result of the neglect, failure, or 
refusal of the Contractor to substantially complete the 
Project by the established Substantial Completion Date 
are uncertain in amount or extremely difficult to deter-
mine.  Accordingly, the parties to this Contract do intend 
and in fact now agree to liquidate damages in advance 
and stipulate that the amount set forth in this subpara-
graph is reasonable and an appropriate remedy and is in-
tended to constitute compensatory damages and does not 
constitute a penalty of any kind.  The parties understand 
and agree that, by including a provision for Liquidated 
Damages in this Contract, or in pursuing any relief pur-
suant to such provision: 
.1 the parties do not intend to set a price for the privi-
lege not to perform; 
.2 the availability of Liquidated Damages may not be 
relied upon as a basis for argument that the Owner has 
an adequate remedy at law; and 
 3 the remedies available to the Owner under this 
Agreement are cumulative and not exclusive. 

       8.1.2 Liquidated Damages – Acceptance:  
If the Contractor fails to complete all of the Work re-
quired for Acceptance of the Work within ninety (90) 
Days of Substantial Completion then the Contractor 
agrees to pay to the Owner Liquidated Damages for the 
dollar amount specified in the Bid Proposal Form for 
each Day in excess of ninety (90) Days beyond the Sub-
stantial Completion Date that the Contractor fails 
achieve Acceptance. The parties to this Contract ac-
knowledge and agree that the actual damages that are to 
be anticipated as a result of the failure of the Contractor 
to complete all of the Work required for Acceptance 
within ninety (90) Days of the established Substantial 
Completion Date are uncertain in amount or extremely 
difficult to determine.  Accordingly, the parties to this 
Contract do intend and in fact now agree to liquidate 
damages in advance and stipulate that the amount set 
forth in this subparagraph is reasonable and an appropri-
ate remedy and is intended to constitute compensatory 
damages and does not constitute a penalty of any kind. 
The parties understand and agree that, by including a 
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provision for Liquidated Damages in this Contract, or in 
pursuing any relief pursuant to such provision: 
.1 the parties do not intend to set a price for the privi-
lege not to perform; 
.2 the availability of Liquidated Damages may not be 
relied upon as a basis for argument that the Owner has 
an adequate remedy at law; and 
.3 the remedies available to the Owner under this 
Agreement are cumulative and not exclusive. 

 
8.2 The Liquidated Damages or any portion thereof may be 
waived at the sole discretion of the Commissioner. 
 
8.3 No payment by the Owner, either partial or final, shall be 
construed to waive the Owner’s right to seek Liquidated 
Damages. 
 
8.4 In the event a court determines that the Contract herein is 
null and void for any reason, Contractor agrees that Contrac-
tor will not seek or pursue any lawsuit or claim for damages, 
including, but not limited to, claims for loss of Overhead or 
anticipated profits, against the Owner and the Owner shall 
not be liable for any damages which Contractor may incur as 
a result of such decision.  In addition, if the court enjoins the 
Owner from entering into or proceeding with the Contract 
herein, the Owner shall not be liable for any damages arising 
out of or relating to the award of such Contract which Con-
tractor may have incurred as a result of the injunction. 
 

 
ARTICLE 9 

MINIMUM WAGE RATES 
 

9.1 In accordance with the provisions of the Connecticut 
General Statutes Section 31-53, the following applies:   
"The wages paid on an hourly basis to any person performing 
the work of any mechanic, laborer, or worker on the work 
herein contracted to be done and the amount of payment or 
contribution paid or payable on behalf of each such person to 
any employee welfare fund, as defined in subsection (h) of 
this section, shall be at a rate equal to the rate customary or 
prevailing for the same work in the same trade or occupation 
in the town in which such public works project is being con-
structed. Any contractor who is not obligated by agreement 
to make payment or contribution on behalf of such persons to 
any such employee welfare fund shall pay to each mechanic, 
laborer or worker as part of such person’s wages the amount 
of payment or contribution for such person’s classification on 
each payday." 
 
9.2 Each Contractor who is awarded a Contract on or after 
October 1, 2002 shall be subject to provisions of the Con-
necticut General Statutes, Section 31-53 as amended by Pub-

lic Act 02-69, “An Act Concerning Annual Adjustments to 
Prevailing Wages.” 
 
No wage adjustment will be made to the Contract for any 
wage increase under this Article.  

 
 

ARTICLE 10 
POSTING MINIMUM WAGE RATES 

 
10.1 The Contractor shall post at conspicuous points on the 
site of the Contract a Schedule showing all determined wage 
rates for all trades and all authorized deductions, if any, from 
wages to be paid. 
 
10.2 The Contractor shall provide weekly certified payrolls 
to the Owner for all persons working on the site. 
 
 

ARTICLE 11  
CONSTRUCTION SCHEDULES 

 
11.1 Unless otherwise specified in the Contract Documents, 
within twenty-one (21) Days from the Contract Start Date, 
the Contractor shall submit the following to the Owner for 
approval: 

 11.1.1 A comprehensive Schedule of Submittals re-
quired by the Specifications.  Said Schedule shall 
include Submittal dates, required approval dates and 
date material must be on site. 

  11.1.2 The Contractor shall allow a minimum of 14 
Days for the Owner and its agents’ review of Sub-
mittals.  No extension of the Contract Time shall be 
granted for revisions and resubmission.  Further, the 
Contractor shall allow a minimum of eight weeks 
for testing and Acceptance of the Work by the 
Owner.  

 11.1.3 When the Contract Documents specify a 
“CPM Schedule” a detailed Critical Path Method 
Schedule is required using software approved by the 
Owner and/or Construction Administrator with as 
many activities as necessary to make the Schedule 
an effective tool for planning and monitoring the 
progress of the Work.  The Contractor shall show all 
pertinent activities requiring coordination between 
trades. 

 11.1.4 When the Contract Documents specify a 
“Construction Schedule” a detailed Construction 
Schedule is required using software approved by the 
Owner as a horizontal bar chart with a separate bar 
for each major portion of the Work or operation to 
make the Schedule an effective tool for planning 
and monitoring the progress of the Work. 
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11.2 Unless otherwise specified under the Contract Docu-
ments, the Contractor shall provide a monthly update of the 
CPM Schedule or Construction Schedule in the format re-
quired by the Owner as well as a disk of the updated Sched-
ule and program.  If, in the opinion of the Owner, the Work 
is falling behind Schedule, the Contractor shall submit a re-
vised Schedule demonstrating a recovery plan to ensure Sub-
stantial Completion of the Work within the Contract Time.   

11.3 Overtime, increased manpower, and additional shifts: If 
ordered by the Owner in writing, the Contractor shall work 
overtime, and/or add additional manpower and/or shifts: 

11.3.1 If the Contractor is not behind Schedule, the 
Owner will pay the Contractor the actual additional 
premium portion of the wages for overtime or addi-
tional shift work not included in the Contract price, 
but the Contractor shall not be entitled to Overhead 
and Profit. 
11.3.2 If the Contractor, through its sole or partial 
fault or neglect is behind Schedule, the Owner may 
order the Contractor, at the Contractor’s expense, to 
increase its manpower or to work any overtime or 
additional shifts or take other action necessary to 
expedite the Work to meet the Project Schedule. 
11.3.3 If the Schedule is shown to be more than 21 
Days behind in any critical activity, overtime, in-
crease manpower and/or additional shifts shall be 
implemented immediately regardless of who is at 
fault.  A disagreement over the cause of the impact 
will not relieve the Contractor from the obligation of 
complying with this Article.  Once liability for the 
impact is determined, compensation will be deter-
mined in accordance with 11.3.1 or 11.3.2. 
11.3.4 The Owner reserves the right to suspend ac-
tivity under Paragraph 11.3.  Suspension shall be in 
writing and at the sole discretion of the Commis-
sioner. 

11.4 Requisitions for partial payment will not be processed 
until the Contractor has complied with this requirement. 

ARTICLE 12 
PREFERENCE IN EMPLOYMENT 

12.1 Should this Contract be for the construction or repair of 
any building, then in the employment of labor to perform the 
Work specified herein, preference shall be given to citizens 
of the United States, who are, and continuously for at least 
three (3) months prior to the date hereof, have been residents 
of the labor market area, as established by the State of Con-
necticut Labor Commissioner, in which such Work is to be 
done, and if no such qualified person is available, then to 
citizens who have continuously resided in the county in 
which the Work is to be performed for at least three (3) 

months prior to the date hereof, and then to citizens of the 
state who have continuously resided in the State at least three 
months prior to the date hereof. 

12.2 Should this Contract be for a Public Works Project other 
than for the construction, remodeling or repairing of public 
buildings covered by Connecticut General Statutes  31-52, 
then in the employment of mechanics, laborers or workmen 
to perform the Work specified herein, preference will be 
given to residents of the state who are, and continuously for 
at least six (6) months prior to the date hereof have been resi-
dents of this State, and if no such person is available then to 
residents of other states. 

12.3 The provisions of this Article shall not apply where the 
state or any subdivision thereof may suffer the loss of reve-
nue granted or to be granted from any Agency or Department 
of the federal government as a result of this Article or regula-
tions related thereto. 

ARTICLE 13 
COMPENSATION FOR CHANGES  

IN THE WORK 

13.1 At any time, without invalidating the Contract and by a 
written order and without notice to the sureties, the Owner, 
through the Construction Administrator, may order modifica-
tions in the Work consisting of additions, deletions or other 
revisions.  Upon request, the Contractor shall supply the 
Construction Administrator promptly with a detailed pro-
posal for the same, showing quantities of and Unit Prices for 
the Work and that of any Subcontractor involved. 

13.2 Modifications to the Work will be authorized by a writ-
ten Change Order, or if necessary to expedite the Work, a 
written Construction Change Directive, issued by the Owner 
as provided for in Article 25.  Change Orders and Construc-
tion Change Directives shall be processed in accordance with 
the terms of the Contract Documents.  Upon receipt of the 
written Change Order, the Contractor shall proceed with the 
Work when and as directed. 

13.3 If a Change Order makes the Work less expensive for 
the Contractor, the proper deductions shall be made from the 
Contract Sum, said deductions to be computed in accordance 
with the provisions listed in this Article 13. 

13.4 The Contractor shall not be entitled to an extension of 
time if in the opinion of the Owner the Additional Work in 
conjunction with the Work can be performed without impact 
on the Contract Time. 

13.5  The Contractor may request, and the Owner may grant 
additional Contract Time when, in the opinion of the Owner, 



SECTION 00 72 00 
GENERAL CONDITIONS OF THE CONTRACT FOR CONSTRUCTION 

PAGE 11 OF 27 

03/11/09 STANDARD FORM FOR ALL PROJECTS 

the Contractor has demonstrated that the Additional Work 
cannot be performed in conjunction with the Work without 
impact on the original Substantial Completion and/or Accep-
tance (if applicable) date.  

13.6 The amount of compensation to be paid to the Contrac-
tor for any Additional or Deleted Work that results in a 
Change Order shall be determined in one of the following 
manners: 

13.6.1 AMOUNT OF COMPENSATION FOR 
CHANGE ORDER COSTS: LABOR, EQUIPMENT, 
BENEFITS AND MATERIAL: 

13.6.1.1 Unit Price:  As stated in the Contract Docu-
ments.  
13.6.1.2 Unit Price: As subsequently agreed upon by the 
Contractor and Owner 

 13.6.1.3 Lump Sum: Agreed upon sum by the Owner 
and the Contractor. The Owner may rely on costs, prices, 
and documentation provided by the Contractor or Sub-
contractor in agreeing to a Lump Sum.  If the Owner be-
lieves that additional information is necessary to sub-
stantiate the accuracy of the cost, the Owner reserves the 
right to request and receive additional information from 
the Contractor. The Lump Sum must be based upon the 
following itemized costs: 

13.6.1.3.1 Labor:  (Contractor’s or Subcontractor’s 
own forces) No Change Order Proposal shall be nego-
tiated if the request is solely for the increased labor 
rate over those originally carried by the Contractor in 
its original bid.  Additional foreman hours shall not be 
included unless additional crews are added and/or a 
compensable time extension is granted.  Project Ex-
ecutive time shall not be included as a direct cost as it 
is part of the overhead mark-up allowed.  Project man-
ager hours shall not be included unless a compensable 
time extension is granted. 
13.6.1.3.2 Material: (Actual cost to the Contractor or 
Subcontractor) Cost shall not be based upon list pric-
ing unless it reflects the actual prices being paid and 
no discounts or other offsets are being received by the 
Contractor or Subcontractor.  No Change Order Pro-
posal shall be negotiated if the request is solely for the 
escalation of material prices over those originally car-
ried by the Contractor in its original bid. 
13.6.1.3.3 Benefits:  (The established rates of the fol-
lowing benefit costs inherent to the particular labor in-
volved): 

13.6.1.3.3.1 Workers Compensation. 
13.6.1.3.3.2 Federal Social Security. 
13.6.1.3.3.3 Connecticut Unemployment Compen-
sation. 
13.6.1.3.3.4 Fringe Benefits. 

13.6.1.4 Rented Equipment (Used directly on the Work 
and by the Contractor’s or Subcontractor’s own forces). 

13.6.1.5 Owned Equipment (Used directly on the Work 
and by the Contractor’s or Subcontractor’s own forces). 
Daily rate is not to exceed 3% of the monthly rental rate 
as identified by a nationally recognized construction cost 
estimating guide or service.  
13.6.1.6 SMALL TOOLS: 
Include items such as shovels, picks, rakes, ladders, and 
power tools which are expected to be utilized on a pro-
ject. Trade related equipment, hand tools, and power 
tools normally supplied with the labor or are normally 
expected to be owned in the performance of the typical 
work for a trade are not compensable.  These costs shall 
not be approved as part of the Direct Cost of a Change 
Order as they are included in the Contractor’s overhead 
mark-up percentage. 

13.6.2 OVERHEAD AND PROFIT PERCENTAGES: 
(Maximum allowable percentages applied to labor, equip-
ment, and material)  

13.6.2.1 Contractor’s mark-up for Work performed 
by its own forces: 

Change Order Amount Overhead and Profit 
$0  to  $  5,000 20% 

$5,001  to  $15,000 17% 
$15,001  to  $25,000 15% 
$25,000  and  greater 12% 

13.6.3 OVERHEAD AND PROFIT PERCENTAGES: 
(Maximum allowable percentages applied to labor, equip-
ment, benefits and material) 

13.6.3.1 Contractor’s mark-up for Work performed by 
its Subcontractor’s forces and not allowable for any 
subsidiary in which the Contractor has a majority own-
ership: 

Change Order Amount Overhead and Profit 
$0  and greater 6% 

13.6.4 OVERHEAD AND PROFIT PERCENTAGES: 
(Maximum allowable percentages applied to labor, equip-
ment, benefits and material) 

Subcontractor’s mark-up for Work performed by its own 
forces: 

Change Order Amount Overhead and Profit 
$0  to  $  5,000 20% 

$5,001  to  $15,000 17% 
$15,001  to  $25,000 15% 
$25,000  and  greater 12% 
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13.6.5 OVERHEAD AND PROFIT PERCENTAGES: 
(Maximum allowable percentages applied to labor, equip-
ment, benefits and material) 

13.6.5.1 Subcontractor’s mark-up for Work performed 
by its Secondary Subcontractor’s forces.  Limited to 
one level (tier) below the Subcontractor and not allow-
able for any subsidiary in which the Subcontractor has 
a majority ownership. 

 
Change Order Amount Overhead and Profit 

$0  and greater 6% 
 

13.7 BOND COSTS 
13.7.1 Actual additional bonding costs associated with the 
value of the Change Order will be compensable only 
when supported by written documentation by the bonding 
company that the Change Order requires an increase to 
the original Performance, Payment, Labor or Material 
Bond. 
13.7.2 The Contractor shall notify the bonding company 
at each $500,000 increase to the contract value as the cu-
mulative result of change orders.  A copy of the Consent 
of Surety must be provided to the Owner prior to the exe-
cution of any change order which exceeds each cumula-
tive $500,000. 

 
 
13.8 Trade discounts, rebates, and amounts received from the 
sales by the Contractor of surplus materials and equipment 
shall accrue to the Owner. 
 
13.9 If the parties cannot agree upon a Lump Sum, then the 
Commissioner, through the Project Manager, may at the op-
tion of the Commissioner take the following action(s): 
 

13.9.1 Issue a Construction Change Directive for the 
Additional or Deleted Work.  The amount of compensation 
shall be computed by the actual net costs to the Contractor 
determined by time and material or Unit Prices based upon 
the same information required in Subparagraphs 
13.6.1.3.3.1 through 13.6.1.5: 

13.9.1.1 Labor (Contractor’s or Subcontractor’s own 
forces) 
13.9.1.2 Material (Used by Contractor’s or Sub- contrac-
tor’s own forces). 
13.9.1.3 Benefits:  (The established rates of the follow-
ing benefit costs inherent to the particular labor in-
volved): 

13.9.1.3.1 Workers Compensation. 
13.9.1.3.2 Federal Social Security. 
13.9.1.3.3 Connecticut Unemployment Compensation. 
13.9.1.3.4 Fringe Benefits. 

13.9.1.4 Rented Equipment (Used directly on the Work 
and by the Contractor’s or Subcontractor’s own forces). 

13.9.1.5 Owned Equipment (Used directly on the Work 
and by the Contractor’s or Subcontractor’s own forces).  
Daily rate is not to exceed 3% of the monthly rental rate 
that can be identified by a nationally recognized con-
struction cost estimating guide or service. 

13.9.2 Issue a Change Order adjusting the Contract Sum 
in the amount as determined by the Commissioner. 

 
13.10 For any Change Order or Construction Change Di-
rective the Contractor shall, when requested, promptly fur-
nish in a form satisfactory to the Construction Administrator 
and the Owner a complete detailed accounting of all costs 
relating to the Additional Work, including but not limited to 
certified payrolls and copies of accounts, bills and vouchers 
to substantiate actual costs.  Further, the Owner reserves the 
right to access and make copies of the Contractor’s records at 
any time upon written request from the Commissioner. 
 
13.11 Failure of the Contractor to negotiate in good faith 
issues of time and costs or failure to provide requested docu-
mentation within fourteen (14) Days, or a time period ac-
cepted by the Commissioner, shall constitute a waiver by the 
Contractor of any claim.  In such cases the Owner may elect 
to issue a unilateral Change Order in an amount deemed to be 
fair and equitable by the Commissioner.  The provisions 
hereof shall not affect the power of the Contractor to act in 
case of emergency, threatened injury to persons, or damage 
to Work on any adjoining property.  In this case the Commis-
sioner, through the Project Manager, shall issue a Change 
Order for such amount as the Commissioner finds to be rea-
sonable cost of such Work. 
 
 

ARTICLE 14 
DELETED WORK 

 
14.1 Without invalidating any of the terms of the Contract, 
the Commissioner may order deleted from the Contract any 
items or portions of the Work deemed necessary by the 
Commissioner. 
 
14.2 The compensation to be deducted from the Contract 
Sum for such deletions shall be determined in the manner 
provided for under the provisions of Article 13 or in the 
event none of the provisions of Article 13 are applicable then 
by the value as estimated by the Owner.  
 

 
 

ARTICLE 15 
MATERIALS:  STANDARDS 

 
15.1 Unless otherwise specifically provided for in the Speci-
fications, all equipment, materials and articles incorporated in 
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the Work are to be new and of the best grade of their respec-
tive kinds for the purposes.  Wherever in the Contract Docu-
ments a particular brand, make of material, device, or equip-
ment is shown or specified, the first manufacturer listed in 
the specification section is to be regarded as the standard. 
When the specification is proprietary and only one manufac-
turer is listed, the Contractor shall use the named manufac-
turer and no Substitutions or Equals will be allowed.  

15.2  Any other brand, make of material, device, equipment, 
procedure, etc. which is a deviation from the specified re-
quirement is prohibited from use, but may be considered by 
the Owner for approval as an Equal or Substitution.  The 
Contractor is to adhere to the specific requirements of the 
Contract Documents.  Substitutions are discouraged and are 
only approved by the Commissioner as an exception.   

15.3  Submittals – Equals and Substitution Requests: 
15.3.1 Substitution of Materials and Equipment before 
Bid Opening. The Owner will consider requests for 
Equals or Substitutions, if made prior to the receipt of the 
Bid. The information on all materials shall be consistent 
with the information herein. 

15.3.1.1 Statement of Variances – a statement of 
variances must list all features of the proposed Sub-
stitution which differ from the Drawings, Specifica-
tions and/or product(s) specified and must further 
certify that the Substitution has no other variant fea-
tures. A request will be denied if submitted without 
sufficient evidence. 
15.3.1.2 Substitution Denial – any Substitution re-
quest not complying with the above requirements 
will be denied.  Substitution request sent after the 
deadline established in the Notice to Bidder will be 
denied. 
15.3.1.3 An addendum shall be issued to inform all 
prospective Bidders of any accepted Substitution in 
accordance with Owner's addenda procedures. 

15.3.2  Substitution of Materials and Equipment After 
Bid Opening:  Subject to the Architect or Engineer's de-
termination, if the material or equipment is Equal to the 
one specified or pre-qualified and the DPW Project Man-
ager's approval of such determination, Substitution of 
Material or Equipment may be allowed after the Letter of 
Award is issued only: 

15.3.2.1 If the specified or pre-qualified item is de-
layed by unforeseeable contingencies beyond the con-
trol of the Contractor which would cause a delay in the 
Project completion;  
15.3.2.2 If any specified or pre-qualified item is 
found to be  unusable or unavailable due to a change by 
the manufacturer  or other circumstances; or 
15.3.2.3 If the Contractor desires to provide a more 
recently developed material, equipment, or  manufac-

tured model from the same named manufacturer than 
the one specified or pre-qualified; or 
15.3.2.4 If the specified material and/or equipment 
inadvertently lists only a single manufacturer. 

15.4 Contractor shall submit each request for Equal or Sub-
stitution to the Architect or Engineer who shall review each 
request and make the following recommendations to the 
Owner:  

15.4.1 Acceptance or non-acceptance of the adequacy of 
the submission and required back-up, 
15.4.2 Determination of the category of the request for 
Substitution or Equal, and 
15.4.3 Overall recommendation for approval or rejection 
of the Substitution or Equal.  The determination of the 
category as a Substitution may be grounds for an immedi-
ate rejection by the Owner. 

15.5 Approval of the Owner for each Equal or Substitution 
shall be obtained before the Contractor proceeds with the 
Work.  The decision of the Commissioner, in this regard, 
shall be final and binding on the Contractor. 

15.6 No extension of time will be allowed for the time period 
required for consideration of any Substitution or Equal.  No 
extension of time will be allowed and no responsibility will 
be assumed by the Owner when a Contractor submits a re-
quest for Substitution or Equal, whether such request be ap-
proved or denied, and the Contractor shall not be entitled to 
any claim for damages for delay. 

15.7 If the Contractor submits any request for an Equal or a 
Substitution, he shall bear the burden of proof that such re-
quested Equal or Substitution meets the requirements of the 
Plans and Specifications. 

15.8 The Contractor shall purchase no materials or supplies 
for the Work which are subject to any chattel mortgage or 
which are under a conditional sale or other agreement by 
which an interest is retained by the seller.  The Contractor 
warrants that the Contractor has good title to all materials and 
supplies used by him in the Work. 

15.9 All products and systems supplied to the State as a result 
of a purchase by a Contractor shall be certified that, to the 
best of the supplier's knowledge, there are no materials that 
are classified as hazardous materials being used within the 
assembly.  Hazardous materials include, but are not limited 
to, products such as asbestos, lead, and other materials that 
have proven to cause a health risk by their presence.  

ARTICLE 16 
INSPECTION AND TESTS 
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16.1 The purpose of the inspections will be to assure that the 
Work is performed in accordance with the Contract Docu-
ments.  These inspections shall include, but not be limited to, 
all inspections and testing as required by the Owner, and any 
authorities have jurisdiction. 
 
16.2 All material and workmanship, if not otherwise desig-
nated by the Specifications, shall be subject to inspection, 
examination and test by the Commissioner at any and all 
times during manufacture and/or construction and at any and 
all places where such manufacture and/or construction is 
carried on.  The Contract Documents additionally identify the 
parties responsible for performing and paying for the re-
quired testing and inspections.  All required tests performed 
in a laboratory will be obtained and paid for by the Owner, 
except when the tests show the Work to be defective. The 
Contractor shall pay for all the costs associated with re-tests 
and re-inspections for all tests and inspections which fail. 
The Owner will issue a deduct Change Order to recover said 
retesting costs from the Contractor.  All other tests, unless 
otherwise specified, shall be made at the Contractor’s ex-
pense.  Notice of the time of all tests to be made at the site 
shall be given to all interested parties, including the Owner. 
 
16.3 Without additional cost to the Owner, the Contractor 
shall promptly furnish facilities, labor and materials neces-
sary to coordinate and perform operational tests and checkout 
of the Work.  The Contractor shall furnish promptly all rea-
sonable facilities, labor, and materials necessary to make all 
such testing safe and convenient. 
 
16.4 If, at any time before final payment and Acceptance of 
the Work, the Commissioner considers it necessary or advis-
able to examine of any portion of the Work already com-
pleted by removing or tearing out the same, the Contractor 
shall, upon request, furnish promptly all necessary facilities, 
labor, and materials.  If such Work is found to be defective in 
any material respect, as determined by the Owner, because of 
a fault of the Contractor or any of the Contractor’s Subcon-
tractors, or if any Work shall have been covered without the 
approval or consent of the Commissioner  (whether or not it 
is found to be defective), the Contractor shall be liable for 
testing costs and all costs of correction, including removal 
and/or demolition of the defective Work, including labor, 
material, and testing, including labor, material, re-testing or 
re-inspecting, services of required consultants, additional 
super- 
vision, the Commissioner’s and the Construction Administra-
tor’s administrative costs, and other costs for services of  
other consultants. 
 
16.5 Cost of Systems Commissioning Retesting: The cost 
to retest a pre-functional or functional test, if the Contractor 
is responsible for the deficiency, shall be the Contractor’s. If 

the Contractor is not responsible, any cost recovery for retest-
ing costs shall be negotiated with the Contractor. 

16.5.1 For a deficiency identified, not related to any pre-
functional checklist or start-up fault, the following shall 
apply: The Systems Commissioning Authority (SCA) 
and Construction Administrator will direct the retesting 
of the equipment once at no “charge” to the Contractor 
for their time. However, the Systems Commissioning 
Authority’s and Construction Administrator’s time for 
additional testing will be charged to the Contractor. 
16.5.2 The time for the Systems Commissioning Author-
ity and Construction Administrator to direct any retest-
ing required because a specific pre-functional checklist 
or start-up test item, reported to have been successfully 
completed, but determined during functional testing to 
be faulty, will be back charged to the Contractor.  
16.5.3 Any required retesting by any Subcontractor shall 
not be considered a justified reason for a claim of delay 
or for a time extension by the Contractor. 

 
 

 
ARTICLE 17 

ROYALTIES AND PATENTS 
 

17.1 If the Contractor desires to use any design, device, ma-
terial or process covered by a patent or copyright, the Con-
tractor shall provide for such use by suitable legal agreement 
with the holder of said patent or copyright.  The Contractor 
shall furnish a copy of this legal agreement to the Owner. 
 
17.2 The Contractor shall indemnify and hold harmless the 
Owner and Construction Administrator for any costs, ex-
penses and damage which it may be obliged to pay by reason 
of any infringement of a patent or a copyright, at any time 
during the prosecution or after the Final payment of the 
Work. 
 

ARTICLE 18 
SURVEYS, PERMITS AND REGULATIONS 

 
18.1 Unless otherwise provided for, the Contractor shall fur-
nish surveys necessary for the execution of the Work.  The 
Owner will furnish the Contractor with two base lines and a 
benchmark. 
18.2 The Contractor shall obtain and pay for permits and 
licenses necessary for the execution of the Work and the oc-
cupancy and use of the completed Work. 
 
18.3 The Contractor shall give all notices and comply with 
all laws, ordinances, rules and regulations including building 
and fire safety codes relating to the performance of the Work. 
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18.4 If underground utilities may be involved in part of the 
Work the Contractor is required to request “Call-Before-
You-Dig” to verify the location of underground utilities at 
least (3) Working Days, as further defined under Paragraph 
1.71 herein,  prior to the start of any excavation.  The Con-
tractor shall also notify the Owner and Agency at least (3) 
Working Days prior to the start of any excavation.  If “Call-
Before-You-Dig” fails or refuses to respond to the Contrac-
tor’s request, then the Contractor shall obtain the services of 
a qualified underground utility locating firm, at no additional 
cost to the Owner, to verify locations of underground utilities 
prior to the start of any excavation.  The Contractor shall be 
held responsible for providing safety, protecting the Work 
and protecting workmen as necessary to perform the Work. 
The Contractor shall be responsible for maintaining and pro-
tecting all original utility mark-out at no additional cost to the 
Owner. 

ARTICLE 19 
PROTECTION OF THE WORK,  

PERSONS AND PROPERTY 

19.1 The Contractor shall continuously and adequately pro-
tect the Work against damage from any cause, and shall pro-
tect materials and supplies furnished by the Contractor or 
Subcontractors, whether or not incorporated in the Work, and 
shall make good any damage unless it be due directly to er-
rors in the Contract Documents or is caused by agents or em-
ployees of the Owner. 

19.2 To the extent required by law, by public authority, or 
made necessary in order to safeguard the health and welfare 
of the personnel or occupants of any of the state institutions, 
the Contractor shall adequately protect adjacent property and 
persons, and provide and maintain all facilities, including but 
not limited, to passageways, guard fences, lights, and barri-
cades necessary for such protection. 

19.3 The Contractor shall take all necessary precautions for 
the safety of employees on the Work and shall comply with 
applicable provisions of federal and state safety laws and 
building codes to prevent accidents or injury to persons on, 
about, or adjacent to the premises where the Work is being 
performed.  The Contractor shall also comply with the appli-
cable provisions of the Associated General Contractors’ 
“Manual of Accident Prevention in Construction”, the stan-
dards of the Connecticut Labor Department and Occupational 
Safety and Hazard Association (OSHA). 

19.4 The Contractor shall erect and properly maintain at all 
times, as required by the conditions and progress of the 
Work, all necessary safeguards for the protection of employ-
ees of the State and the public, and shall post danger signs 
warning against any dangerous condition or hazard created 

by such things as protruding nails, well holes, elevator hatch-
ways, scaffolding, window openings, excavations, tripping 
hazards or slipping, stairways and falling materials. 

19.5 The Contractor shall designate a qualified and responsi-
ble on-site staff person, whose duty shall be the prevention of 
accidents.  The name and position of the designated person 
shall be reported to the Owner by the Contractor at the com-
mencement of the Contract. 

19.6 The Contractor shall at all times protect excavations, 
trenches, buildings, and all items of Work from damage by 
rain, water from melted snow or ice, surface water run off 
and subsurface water usual for the vicinity at the time of op-
erations; and provide all pumps and equipment and enclo-
sures to insure such protection. 

19.7 The Contractor shall construct and maintain all neces-
sary temporary drainage and provide all pumping necessary 
to keep excavation, basements, footings and foundations free 
of water. 

19.8 The Contractor shall remove all snow and ice as may be 
required for access to the site and proper protection and 
prosecution of the Work. 

19.9 The Contractor shall install bracing, shoring, sheathing, 
sheet piling, caissons and any other underground facilities as 
required for safety and proper execution of the Work, and 
shall remove this portion of the Work when no longer neces-
sary.  

19.10 During cold weather the Contractor shall protect all 
Work from damage.  If low temperature makes it impossible 
to continue operations safely in spite of cold weather precau-
tions, the Contractor may cease Work upon the written ap-
proval of the Commissioner. 

ARTICLE 20 
TEMPORARY UTILITIES 

20.1 Unless expressly provided for otherwise in the Contract 
Documents, the Contractor shall include in the proposed con-
tract bid price as stated on the Bid Proposal Form, the costs 
of all temporary utilities required for Project completion and 
protection of the Work.  Said temporary utilities include, but 
are not limited to, lighting, heating, cooling, electrical power, 
water, telephone, sanitary facilities, and potable water. 

ARTICLE 21 
CORRECTION OF WORK  
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21.1 The Contractor shall promptly and without expense to 
the Owner remove from the premises all materials rejected by 
or unacceptable to the Commissioner as failing to conform to 
the Contract Documents, whether incorporated in the Work 
or not. 
 
21.2 The Contractor shall promptly and without expense to 
the Owner replace any such materials, which do not conform 
to the Contract Documents, and shall bear the expense of 
making good all Work of other Contractors or Subcontractors 
destroyed or damaged by such removal or replacement. 
 
21.3 If the Contractor, after receipt of notice from the Owner, 
shall fail to remove such rejected or unacceptable materials 
within a reasonable time as fixed in said notice, the Owner 
may remove and store such materials at the expense of the 
Contractor. 
21.4 Such action shall not affect the obligation of the Con-
tractor to replace and complete assembly and installation of 
the Work and to bear the expenses referred to above.  Prior to 
the correction of rejected or unacceptable Work or if the 
Commissioner deems it inexpedient or undesirable to correct 
any portion of the Work which was rejected, deemed unac-
ceptable, or not done in accordance with the Contract Docu-
ments, the Contract Sum shall be reduced by such amount as, 
in the judgment of the Commissioner, shall be equitable. 
 
21.5 No extension of time will be given to the Contractor for 
correction of rejected or unacceptable Work.  All significant 
punchlist Work shall be completed before Substantial Com-
pletion is determined.  The remaining minor punchlist Work, 
as determined by the Commissioner, shall be completed 
within ninety (90) Days of established Substantial Comple-
tion date. 
 
21.6 Final Payment shall not relieve the Contractor of re-
sponsibility for the defects in material or workmanship. 
 
21.7 Unless expressly provided for otherwise in the Contract 
Documents, the Contractor shall remedy any rejected or un-
acceptable Work, and any Work found to be not conforming 
to the Contract Documents which is discovered within 18 
Months after the date of Substantial Completion.  The Con-
tractor shall pay for any damage to other Work caused by 
such nonconforming Work or any damage created in correct-
ing the nonconforming Work. 
 
 

ARTICLE 22 
GUARANTEES and WARRANTIES  

 
22.1 Unless expressly provided for otherwise in the Contract 
Documents, the Contractor shall provide a Warranty on the 
Work for an 18-Month period from the date of Substantial 
Completion. The Contractor shall warrant that the equipment, 

materials and workmanship are of good quality and new, 
unless permitted elsewhere by the Contract Documents, and 
that the Work shall be free from defects not inherent in the 
quality required or permitted and that the Work conforms to 
the Contract Documents.  
 
22.2 Disclaimers and limitations from manufactures, Subcon-
tractors, suppliers or installers to the Contractor shall not 
relieve the Contractor of the Warranty on the Work.  The 
Contract Documents detail the related damages, reinstate-
ment of Warranty, replacement cost and Owner’s recourse. 
 
 

ARTICLE 23 
CUTTING, FITTING, PATCHING, AND DIGGING 

 
23.1 The Contractor will perform or will cause the Subcon-
tractors to perform all cutting, fitting, or patching of the por-
tion(s) of the Work that may be required to make the several 
parts thereof joined and coordinated in a manner satisfactory 
to the Commissioner and in accordance with the Plans and 
Specifications. 
 
23.2 The responsibility for defective or ill-timed Work shall 
be with the Contractor, but such responsibility shall not in 
any way relieve the Subcontractor who performed such 
Work.  Except with the consent of the Commissioner, neither 
the Contractor nor any of its Subcontractors shall cut or alter 
the Work of any other Contractor or Subcontractor. 
 
 

ARTICLE 24 
CLEANING UP 

 
24.1 The Contractor shall, on a daily basis, keep the premises 
free from accumulations of waste material or rubbish.   
 
24.2 Prior to Acceptance of the Work, the Contractor shall 
remove from and about the site of the Work, all rubbish, all 
temporary structures, tools, scaffolding, and surplus materi-
als, supplies, and equipment which may have been used in 
the performance of the Work.  If the Commissioner in his 
sole discretion determines that the Contractor has failed to 
clean 
 the work site, the Owner may remove the rubbish and charge 
the cost of such removal to the Contractor.  A deduct Change 
Order will be issued by the Owner to recover such cost.  
 
 

ARTICLE 25 
ALL WORK SUBJECT TO CONTROL OF THE 

COMMISSIONER 
 

25.1 The Commissioner hereby declares that the DPW Pro-
ject Manager is the Commissioner’s only authorized repre-
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sentative to act in matters involving the Owner’s, and/or Ar-
chitect’s or Engineer's, ability to revoke, alter, enlarge or 
relax any requirement of the Contract Documents; to settle 
disputes between the Contractor and the Construction Ad-
ministrator; and act on behalf of the Commissioner.  In all 
such matters, the provisions of Articles 13 and 14 herein 
shall guide the DPW Project Manager. 

25.2 In no event may the Contractor act on any instruction of 
the Agency without written consent of the Owner.  In the 
event the Contractor acts without such consent, he does so at 
his own risk and at his own expense, not only for the Work 
performed, but for the removal of such Work as determined 
necessary by the Commissioner. 

25.3 In the performance of the Work, The Contractor shall 
abide by all orders, directions, and requirements of the Com-
missioner at such time and places and by such methods and 
in such manner and sequence as the Commissioner may re-
quire. 

25.4 The Commissioner shall determine the amount, quality, 
acceptability and fitness of all parts of the Work, shall inter-
pret the plans, Specifications, Contract Documents and extra 
work orders and shall decide all other questions in connec-
tion with the Work. 

25.5 The Contractor shall employ no plant, equipment, mate-
rials, methods, or persons to which the Commissioner objects 
and shall remove no plant materials, equipment, or other fa-
cilities from the site of the Work without the permission of 
the Commissioner.  Upon request, the Commissioner shall 
confirm in writing any oral order, direction, requirement or 
determination. 

25.6 In accordance with Section 4b-24 of the Connecticut 
General Statutes, the public auditors of the State of Connecti-
cut and the auditors or accountants of the Commissioner of 
Public Works shall have the right to audit and make copies of 
the books of any Contractor employed by the Commissioner. 

ARTICLE 26 
AUTHORITY OF THE CONSTRUCTION  

ADMINISTRATOR 

26.1 The Construction Administrator employed by the Com-
missioner is authorized to inspect all Work for conformance 
to the Contract Documents.  The Construction Administrator 
is authorized to reject all Work found to be defective, unac-
ceptable and nonconforming to the Contract Documents. 
Such inspections and rejections may extend to all or any part 
of the Work, and to the preparation or manufacture of the 
material to be used.   

26.2 The Construction Administrator is not empowered to 
revoke, alter, enlarge, or relax any requirements of the Con-
tract Documents, or to issue instructions contrary to the Con-
tract Documents.  The Construction Administrator shall in no 
case act as foreman or perform other duties for the Contrac-
tor, nor shall the Construction Administrator interfere with 
the management of the Work by the Contractor.  Any advice, 
which the Construction Administrator may give the Contrac-
tor, shall in no way be construed as binding the Commis-
sioner or Owner in any way, nor releasing the Contractor 
from the fulfillment of the terms of the Contract. 

26.3 In any dispute arising between the Contractor and the 
Construction Administrator with reference to inspection and 
rejection of the Work, the Construction Administrator may 
suspend Work on the non-compliant portion of the Work 
until the dispute can be referred to and decided by the Com-
missioner.  

ARTICLE 27 
SCHEDULE OF VALUES,  

APPLICATION FOR PAYMENT 

27.1  Immediately after the signing of the Contract, the Con-
tractor shall furnish for the use of the Commissioner, as a 
basis for estimating partial payments, a certified Schedule of 
Values, totaling the Contract Sum and broken down into 
quantities and unit costs, as outlined in the Contract Docu-
ments and as directed by the Owner.  The Schedule of Values 
must reflect true costs and be in sufficient detail to be an ef-
fective tool for monitoring the progress of the Work   Upon 
request of the Commissioner; the Contractor shall supply 
copies of signed Contracts, vendor quotations, etc. as back up 
to the Schedule of Values. 

27.2 Approval of the Schedule of Values by the Commis-
sioner is required prior to any payment by the Owner. 

27.3 The Schedule of Values shall include a breakdown of 
the Contractor’s general condition costs. 

27.3.1 Non-recurring costs, (i.e. Mobilization costs, utility 
hook-ups, temporary heat) will be paid at the time of oc-
currence. 
27.3.2 Reoccurring costs will be paid in proportion to the 
percent of completion of the Project. 
27.3.3 Further detail can be found in the General Re-
quirements 01.29.76; paragraphs 1.3.B.4 for this project. 

27.4 The Schedule of Values shall include a breakdown of 
Contract closeout costs including systems certification testing 
and acceptance, training, Warranties, Guarantees, As-Built 
Drawings and attic stock. 
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27.5 The Contractor shall make periodic applications for 
payment, which shall be subdivided into categories corre-
sponding with the approved Schedule of Values and shall be 
in such numbers of copies as may be designated by the Com-
missioner. 

 
ARTICLE 28 

PARTIAL PAYMENTS 
 

28.1 Commissioner will examine the Contractor’s Applica-
tions For Payments to determine, in the opinion of the Com-
missioner, the amounts that properly represent the value of 
the Work completed and the materials suitably stored on the 
site. 
 
28.2 In making such Application For Payment for the Work, 
there shall be deducted seven and one-half percent (7.5%) of 
the amount of each Application for Payment to be retained by 
the Owner as Retainage until Final Completion.  

28.2.1 The Commissioner has the sole discretion in the 
determination of reduction in Retainage.  At fifty per-
cent (50%) completion of the Work the Owner shall 
issue a “Contractor’s Performance Evaluation”.  If the 
Contractor receives a performance evaluation score of 
“Good” or better, then the Retainage withheld may be 
reduced to five percent (5%).  All subsequent Applica-
tions for Payment shall be subject to five percent (5%) 
Retainage.  Upon Substantial Completion, the Retain-
age may be reduced at the request of the Contractor 
and recommendation of the DPW Project Manager.  In 
the event of a reduction in Retainage to below five 
percent (5%), the minimum Retainage withheld shall 
not be less than the DPW Project Manager’s estimate 
of the remaining Work or two and one-half percent 
(2.5%), which ever is greater.  All requests for Retain-
age Reduction shall be done on DPW Form 
748F_Retainage Reduction Request, which can be 
found at the end of the General Conditions. 
28.2.2 Subsequent to Substantial Completion, in lim-
ited circumstances, at the sole discretion of the Com-
missioner, a reduction of Retainage below Two and 
one-half percent (2.5%) may be considered. 
28.2.3 A “Good” Contractor’s Performance Evalua-
tion score shall be defined as a minimum total score of 
sixty percent (60%). 

 
28.3 The decision of the Commissioner to reduce the Retain-
age rate will be based upon the Contractor’s Performance 
Evaluation score for completed portions of the Work as set 
out above and other factors that the Commissioner may find 
appropriate as follows: 

28.3.1 The Contractor’s timely submission of an ap-
propriate and complete CPM Schedule or Construction 
Schedule and Schedule of Values, in compliance with 

the Contract requirements and the prompt resolution of 
the Owner’s and/or Architect’s or Engineer's  com-
ments on the submitted material resulting in an appro-
priate basis for progress of the Work. 
28.3.2 The Contractor’s timely and proper submission 
of all Contract Document required submissions: in-
cluding, but not limited to, Shop Drawings, material 
certificates and material samples and the prompt reso-
lution of the Owners and/or Architect's or Engineer's 
comments on the submitted material, resulting in an 
appropriate progress of the Work. 
28.3.3 The Contractor’s provision of proper and ade-
quate supervision and home office support of the Pro-
ject. 
28.3.4 The Work completed to date has been installed 
or finished in a manner acceptable to the Owner. 
28.3.5 The progress of the Work is consistent with the 
approved CPM Schedule or Construction Schedule. 
28.3.6 All approved credit change orders have been 
invoiced. 
28.3.7 All Change Order requests for pricing are cur-
rent. 
28.3.8 The Contractor has and is maintaining a clean 
worksite in accordance with the Contract Documents. 
28.3.9 All Subcontractor payments are current at the 
time of reduction request. 
28.3.10 Contractor is compliant with set-aside provi-
sions of the contract. 
 

28.4 No payments will be made for improperly stored or pro-
tected materials or unacceptable Work. 
28.5 At his or her sole discretion, the Commissioner may 
allow to be included in the monthly requisitions payment 
requests for materials and equipment stored off the site. 

28.5.1 In the event the Commissioner allows the Con-
tractor to include in its requisitions payment requests 
for materials and equipment stored off the site, the 
Contractor shall also submit any additional bonds 
and/or insurance certificates relating to off-site stored 
materials and equipment, and follow such other proce-
dures as may be required by the State to obtain the 
Commissioner's approval of such requests. 
28.5.2 The Architect or Engineer, or Construction Ad-
ministrator shall have inspected said materials and 
equipment and recommended payment therefore. The 
Contractor shall pay for the cost of the Architect's or 
Engineer's, or Construction Administrator's time and 
expense in performing these inspection services. 

 
 

ARTICLE 29 
DELIVERY OF STATEMENT SHOWING 

AMOUNTS DUE FOR WAGES, MATERIALS, AND 
SUPPLIES 
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29.1 For each Application for Payment under this Contract, 
the Owner reserves the right to require the Contractor and 
every Subcontractor to submit a written verified statement, in 
a form satisfactory to the Owner, showing in detail all 
amounts then due and unpaid by such Contractor or Subcon-
tractor for daily or weekly wages to all laborers employed by 
it for the performance of the Work or to other persons for 
materials, equipment or supplies delivered at the site. 

29.2 The term “laborers” as used herein shall include work-
men, workwomen, and mechanics.  

29.3 Failure to comply with this requirement may result in 
the Owner withholding the Application for Payment pursuant 
to Article 28. 

ARTICLE 30 
SUBSTANTIAL COMPLETION AND ACCEPTANCE 

30.1 Substantial Completion: 
30.1.1 When the Contractor considers that the Work or a 
portion thereof is Substantially Complete, the Contractor 
shall request an inspection of said Work in writing to the 
Construction Administrator.  The request shall certify that 
the Contractor has completed its own inspection prior to 
the request and that the Contractor is compliant with all re-
quirements of Section 01 77 00 of the General Require-
ments.  The request must also include a statement that a 
principal or senior executive of the Contractor is ready, 
willing and able to attend a walk through inspection with 
the Architect or Engineer. 
30.1.2 Upon receipt of the request, the Architect or Engi-
neer, Construction Administrator and Owner, will make an 
inspection to determine if the Work or designated portion 
thereof is Substantially Complete.  A principal or senior 
executive of the Contractor shall accompany the Architect 
or Engineer during each inspection/re-inspection. If the in-
spection discloses any item, whether or not included on the 
 inspection list, which is not in accordance with the re- 

quirements of the Contract Documents, the Contractor 
shall, before issuance of the Certificate of Substantial 
Completion, complete or correct such item. 
30.1.3 The Contractor shall then submit a request for an-
other inspection.  The determination of Substantial Com-
pletion is solely within the discretion of the Owner.  Any 
costs for re-inspection beyond one, shall be at the expense 
of the Contractor and such costs will be recovered by issu-
ance of a credit Change Order.  When the Work or desig-
nated portion thereof is determined to be Substantially 
Complete, the Contractor will be provided a Certificate of 
Substantial Completion from the Owner.  The Certificate 
of Substantial Completion shall establish the date when the 
responsibilities of the Contractor for security, maintenance, 

heat, utilities, damage to the Work, and insurance, are 
transferred to the Owner and shall fix the time within 
which the Contractor shall finish all items on the inspec-
tion list accompanying the Certificate.  If the punch list is 
not complete in 90 Days, the Owner reserves the right to 
complete the outstanding punch list items with their own 
forces or by awarding separate contracts and to deduct the 
cost thereof from the amounts remaining due to the Con-
tractor. 

30.1.4   The Certificate of Substantial Completion shall be 
signed by the Construction Administrator, Owner, and Ar-
chitect or Engineer. Upon Substantial Completion of the 
Work or designated portion thereof and upon application 
by the Contractor and certification by the Construction 
Administrator and Architect or Engineer, the Owner shall 
make payment reflecting adjustment in Retainage, if any, 
for such Work or portion thereof as provided in the Con-
tract Documents. 

30.2 Acceptance: 
30.2.1 Upon completion of the Work, the Contractor shall 
forward to the Construction Administrator a written notice 
that the Work is ready for inspection and Acceptance. 
30.2.2 When the Work has been completed in accordance 
with terms and conditions  of  the  Contract Document as 
determined by the Owner a Certificate of Acceptance shall 
be issued by the Owner. 

ARTICLE 31 
FINAL PAYMENT 

31.1 The Owner reserves the right to retain for a period of 
thirty (30) Days after filing of the Certificate of Acceptance 
the amount therein stated less all prior payments and ad-
vances whatsoever to or for the account of the Contractor. 

31.2 All prior estimates and payments, including those relat-
ing to extra or additional Work, shall be subject to correction 
by the Final Payment. 
31.3 No Application for Payment, Final or Partial, shall act 
as a release to the Contractor or the Contractor’s sureties 
from any obligations under this Contract. 

31.4 The Architect or Engineer and Construction Administra-
tor will promptly issue the Certificate for Payment, stating 
that to the best of their knowledge, information and belief, 
and on the basis of their observations and inspections, the 
Work has been completed in accordance with terms and con-
ditions of the Contract Documents and that the entire balance 
found to be due the Contractor and noted in said Final Pay-
ment is due and payable. 
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31.5 Final Payment shall not be released until a Certificate of 
Acceptance and a Certificate of Compliance have been is-
sued. 

31.6 Neither Final Payment nor any Retainage shall become 
due until the Contractor submits to the Owner the following: 

31.6.1 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. 
31.6.2 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 without at least 30 Days prior written no-
tice to the Owner. 
31.6.3 A written statement that the Contractor knows 
of no substantial reason that the insurance will not be re-
newable to cover the period required by the Contract 
Documents. 
31.6.4 Written consent of surety, if any, to Final Pay-
ment. 
31.6.5 If required by the Owner, other data establish-
ing 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.  If a Sub-
contractor refuses to furnish a release or waiver required 
by the Owner, the Contractor may furnish a bond satisfac-
tory 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 attorney’s 
fees. 

ARTICLE 32 
OWNER’S RIGHT TO WITHHOLD PAYMENTS 

32.1 The Commissioner may withhold a portion of any Pay-
ment due the Contractor that may, in the judgment of the 
Commissioner, be necessary: 

32.1.1 To assure the payment of just claims then due and 
unpaid to any persons supplying labor or materials for the 
Work. 
32.1.2 To protect Owner from loss due to defective, un-
acceptable or non-conforming Work not remedied by the 
Contractor. 
32.1 To protect the Owner from loss due to injury to 
persons or damage to the Work or property of other Con-
tractors, Subcontractors, or others caused by the act or ne-
glect of the Contractor or any of its Subcontractors. 

32.2 The Owner shall have the right to apply any amount 

withheld under this Article as the Owner may deem proper to 
satisfy protection from claims.  The amount withheld shall be 
considered a payment to the Contractor. 

32.3 The Owner has the right to withhold payment if the 
Contractor fails to provide accurate submissions of Submit-
tals, up date the status including but not limited to the follow-
ing: As-Built Drawings, request for information (RFI) log, 
Schedule, submittal log, Change Order log, certified payrolls 
and daily reports and all other requirement of the Contract 
Documents.  

32.4 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 attorney’s fees. 

ARTICLE 33 
OWNER’S RIGHT TO STOP WORK OR TERMINATE 

CONTRACT 

33.1 The Commissioner shall have the authority to suspend 
the Work wholly or in part, for such period or periods as the 
Commissioner considers being in the best interests of the 
State, or in the interests of public necessity, convenience or 
safety.  During such periods the Contractor shall store all 
materials and equipment, in such a manner to prevent the 
materials and equipment from being damaged in any way, 
and the Contractor shall take precautions to protect the Work 
from damage. 

33.1.1 If the Commissioner, in writing, orders the perform-
ance of all or any portion of the Work to be suspended or 
delayed for an unreasonable period of time (i.e. not origi-
nally anticipated, customary, or inherent in the construc-
tion industry) and the Contractor believes that additional 
compensation and/or Contract Time is due as a result of 
such suspension or delay, the Contractor shall submit to the 
Commissioner in writing a request for a Contract adjust-
ment within 7 Days of receipt of the notice to resume 
Work.  The request shall set forth the specific reasons and 
support for said adjustment. 
33.1.2 The Commissioner shall evaluate any such requests 
received.  If the Commissioner agrees that the cost and/or 
time required for the performance of the Contract has in-
creased as a result of such suspension and that the suspen-
sion was caused by conditions beyond the control of and 
not the fault of the Contractor, its suppliers, or Subcontrac-
tors, and was not caused by weather, then the Commis-
sioner will make a reasonable adjustment, excluding profit, 
of the Contract terms.  The Commissioner will notify the 
Contractor of the determination as to what adjustments of 
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the Contract, if any, that the Commissioner deems war-
ranted. 
33.1.3 No Contract adjustment will be made unless the 
Contractor has submitted the request for adjustment within 
the time prescribed. 
33.1.4 No Contract adjustment will be made under this Ar-
ticle to the extent that performance would have been sus-
pended or delayed by any other cause within the Contrac-
tor’s control or by any factor for which the Contractor is 
responsible under the Contract; or that such an adjustment 
is provided for or excluded under other term or condition 
of this Contract. 

 
33.2 Notwithstanding any provision or language in the Con-
tract to the contrary, the State may terminate the Contract 
whenever the Commissioner determines at his sole discretion 
that such termination is in the best interests of the State.  Any 
such termination shall be effected by delivery to the Contrac-
tor of a written Notice of Termination specifying the extent 
to which performance of Work under the Contract is termi-
nated, and the date upon which such termination shall be 
effective. 

33.2.1 In the event of such termination, the Contractor 
shall be entitled to reasonable compensation as determined 
by the Commissioner, however, no claim for lost Overhead 
or profits shall be allowed. 
33.2.2 All Work and materials obtained by the Contrac-
tor for the Work, that have been incorporated into the 
Work, inspected, tested as required, accepted by the Com-
missioner, and paid for by the State, shall become the 
property of the State. 
33.2.3 Materials obtained by the Contractor for the Work 
that have been inspected, tested as required, and accepted 
by the Commissioner, and that are not incorporated into the 
Work, shall, at the option of the Commissioner, be pur-
chased from the Contractor at actual cost as shown by re-
ceipted bills.  To this cost shall be added all actual costs for 
delivery at such points of delivery as may be designated by 
the Commissioner, as shown by actual cost records. 
33.2.4 Termination of the Contract shall not relieve the 
Contractor or its Surety of their responsibilities for the 
completed Work, nor shall it relieve the Contractor’s 
Surety of its obligations to ensure completion of the Work 
and to pay legitimate claims arising out of Work. 

 
 

ARTICLE 34 
SUBLETTING OR ASSIGNING OF CONTRACT 

 
34.1 The Contract or any portion thereof, or the Work pro-
vided for therein, or the right, title, or interest of the Contrac-
tor therein may not be sublet, sold, transferred, assigned, or 
otherwise disposed of to any person, firm, or corporation 
without the written consent of the Commissioner. 
 

34.2 No person, firm, or corporation other than the Contrac-
tor to whom the Contract was awarded shall be permitted to 
commence Work at the site of the Contract until such consent 
has been granted. 
 
 

ARTICLE 35 
CONTRACTOR’S INSURANCE 

35.1 The Contractor shall not start Work under the Contract 
until they have obtained insurance as stated in SECTIONS 00 
62 16 CERTIFICATE OF INSURANCE and 00 40 13 BID 
PROPOSAL FORM, subsections 4.4.2 and 4.4.3, of the Pro-
ject Manual and until the insurance has been approved by the 
Owner. The Contractor shall not allow any Subcontractor to 
start Work until the same insurance has been obtained by the 
Subcontractor and approved by the Owner or the Contrac-
tor’s insurance provides coverage on behalf of the Subcon-
tractor.  The Contractor shall send Certificates of Liability 
Insurance to the Bidding and Contracts Unit, Department of 
Public Works, 165 Capitol Avenue, Room G-35, Hartford, 
CT  06106 unless otherwise directed in writing.  Presented 
below is a narrative summary of the insurance required. 

35.1.1 Commercial General Liability Insurance includ-
ing contractual liability, products/completed operations, 
broad form property damage and independent Contractors.  
The limits shall be no less than $1,000,000 each occur-
rence and $2,000,000 annual aggregate.  Coverage for haz-
ards of explosion, collapse and underground (X-C-U) and 
for asbestos abatement when applicable to this Contract, 
must also be included when applicable to the Work to be 
performed. The State of Connecticut, the Department of 
Public Works, and their respective officers, agents, and 
employees shall be named as an Additional Insured.  This 
coverage shall be provided on a primary basis. 

35.1.2 Owner’s and Contractor’s Protective Liability 
insurance providing a total limit of $1,000,000 for all dam-
ages arising out of bodily injury or death of persons in any 
one accident or occurrence and for all damages arising out 
of injury or destruction of property in any one accident or 
occurrence and subject to a total (aggregate) limit of 
$2,000,000 for all damages arising out of  bodily injury to 
or death of persons in all accidents or occurrences and out 
of injury to or destruction of property during the policy pe-
riod.  This coverage shall be for and in the name of the 
State of Connecticut. 

35.1.3 Automobile Liability The operation of all motor 
vehicles including those owned, non-owned and hired or 
used in connection with the Contract shall be covered by 
Automobile Liability insurance providing for a total limit 
of $1,000,000 for all damages arising out of bodily injuries 
to or death of all persons in any one accident or occurrence 
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and for all damages arising out of injury to or destruction 
of property in any one accident or occurrence.  In cases 
where an insurance policy shows an aggregate limit as part 
of the automobile liability coverage, the aggregate limit 
must be at least $2,000,000.  This coverage shall be pro-
vided on a primary basis.  Should the Contractor not own 
any automobiles, the automobile & liability requirement 
shall be amended to allow the Contractor to maintain only 
hired and non-owned liability coverage.   

35.1.4 Excess Liability (Other than Umbrella Form) insur-
ance in the amount of $5,000,000 for bids of $1,000,000 - 
$10,000,000 and in the amount of $10,000,000 for bids of 
$10,000,001 - $20,000,000. Refer to Section 00 92 00 
Amendments of the Project Manual for Excess Liability in-
surance requirements for bids exceeding $20,000,000. 

35.1.5  Workers’ Compensation and Employer’s Liabil-
ity as required by Connecticut Law and Employers’ Li-
ability with a limit of not less than $100,000 per occur-
rence, $500,000 disease policy limit and $100,000 disease 
each employee.  When Work is on or contiguous to naviga-
ble bodies of waterways and ways adjoining, the Contractor 
shall include the Federal Act endorsement for the U.S. 
Longshoremen’s and Harbor Workers Act. 

35.1.6 Special Hazards Insurance, if required, will be 
stated in SECTION 00 40 13 BID PROPOSAL FORM, 
subsection 4.4.2 of this Project Manual. This includes cov-
erage for explosion, collapse or underground damage and 
for asbestos abatement when applicable to this Contract and 
shall be no less than $1,000,000 each occurrence. 

35.1.7 Builder’s Risk Insurance, if required, will be stated 
in Section 00 40 13 Bid Proposal Form, subsection 4.4.3 of 
this Project Manual. 

35.1.8  Inland Marine/Transit Insurance:  With respect 
to property with values in excess of $100,000 which is 
rigged, hauled or situated at the site pending installation, 
the Contractor shall maintain inland marine/transit insur-
ance provided the coverage is not afforded by a Builder’s 
Risk policy. 

35.1.9 When required to be maintained, the Builder’s Risk 
and/or Inland Marine/Transit Insurance policy shall endorse 
the State of Connecticut as a Loss Payee and the policy 
shall state it is for the benefit of and payable to the State of 
Connecticut. 

35.2 Satisfying Limits Under an Umbrella Policy:  If nec-
essary, the Contractor may satisfy the minimum limits re-
quired above for either Commercial General Liability, Auto-
mobile Liability, and Employer’s Liability coverage under an 

Umbrella or Excess Liability policy.  The underlying limits 
may be set at the minimum amounts required by the Um-
brella or Excess Liability policy provided the combined lim-
its meet at least the minimum limit for each required policy. 
The Umbrella or Excess Liability policy shall have an An-
nual Aggregate at a limit not less than two (2) times the high-
est per occurrence minimum limit required above for any of 
the required coverages.  The State of Connecticut shall be 
specifically endorsed as an Additional Insured on the Um-
brella or Excess Liability policy, unless the Umbrella or Ex-
cess Liability policy provides continuous coverage to the 
underlying policies on a complete “Follow-Form” basis. 

35.3 The Contractor shall, at its sole expense, maintain in full 
force and effect at all times during the life of the Contract or 
the performance of Work hereunder, insurance coverage as 
described herein.  Certificates shall include a minimum thirty 
(30)-day endeavor to notify requirement to the Owner prior 
to any cancellation or non-renewal. 

35.4 The Contractor shall be fully and solely responsible for 
any costs or expenses as a result of a coverage deductible, 
coinsurance penalty, or self-insured retention, including any 
loss not covered because of the operation of such deductible, 
coinsurance penalty, or self-insured retention. 

35.5 The requirement contained herein as to types and limits 
of insurance coverage to be maintained by the Contractor are 
not intended to and shall not in any manner limit or qualify 
the liabilities and obligations assumed by the Contractor. 

35.6 Hold Harmless Provisions:  The Contractor shall at all 
times indemnify and save harmless the State of Connecticut, 
the Department of Public Works, and their respective offi-
cers, agents, and employees, on account of any and all 
claims, damages, losses, litigation, expenses, counsel fees 
and compensation arising out of injuries (including death) 
sustained by or alleged to have been sustained by the offi-
cers, agents, and employees of said State or Department, or 
of the Contractor, his Subcontractor, or materialmen and 
from injuries (including death) sustained by or alleged to 
have been sustained by the public, any or all persons on or 
near the Work, or by any other person or property, real or 
personal (including property of said State or Department) 
caused in whole or in part by the acts, omissions, or neglect 
or the Contractor including, but not limited to, any neglect in 
safeguarding the Work or through the use of unacceptable 
materials in constructing the Work of the Contractor, any 
Subcontractor, materialman, or anyone directly employed by 
them or any of them while engaged in the performance of the 
Contract, including the entire elapsed time from the date of 
the Notice to Proceed or the actual Commencement Of The 
Work  whichever occurs first until its completion as certified 
by the Department of Public Works. 
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ARTICLE 36 
FOREIGN MATERIALS 

36.1 Preference shall be given to articles or materials 
manufactured or produced in the United States, Canada, and 
Mexico, (the members of the North American Free Trade 
Agreement (NAFTA)); and the products shall meet all of the 
referenced standards and Specifications for conditions of 
performance, quality, and price with duty being equal. 

36.2 Only articles or materials manufactured or produced 
in the United States, Canada, and Mexico, (the members of 
the North American Free Trade Agreement (NAFTA)), will 
be allowed. The foregoing provisions shall not apply to for-
eign articles or materials required by the Contract Docu-
ments. 

ARTICLE 37 
HOURS OF WORK 

37.1 No person shall be employed to work or be permit-
ted to work more than eight (8) hours in any Day or more 
than forty (40) hours in any week for any Work provided in 
the Contract, in accordance with Connecticut General Statute 
Section 31-57. 

37.2 The operation of such limitation of hours of work 
may be suspended during an emergency, upon the approval 
of the Commissioner, in accordance with Connecticut Gen-
eral Statute Section 31-57. 

ARTICLE 38 
CLAIMS 

38.1  General: When filing a formal claim under Section 4-
61 (referred to as “Section 4-61” below) of the Connecticut 
General Statutes (as revised), either as a lawsuit in the Supe-
rior Court or as a demand for arbitration, the Contractor must 
follow the procedures and comply with the requirements set 
forth in this Article.  This Section does not, unless so speci-
fied, govern informal claims for additional compensation 
which the Contractor may bring before the Department.  The 
Contractor should understand, however, that the Department 
may need, before the Department can resolve such a claim, 
the same kinds of documentation and other substantiation 
that it requires under this Article.  It is the intent of the De-
partment to compensate the Contractor for actual increased 
costs caused by or arising from acts or omissions on the part 
of the Department that violate legal or contractual duties 
owed to the Contractor by the Department. 

38.2 Notice of Claim: Whenever the Contractor intends to 
file a formal claim against the Department under Section 4-
61, seeking compensation for additional costs, the Contractor 
shall notify the Commissioner in writing (in strict compliance 
with Section 4-61) of the details of said claim.  Such written 
notice shall contain all pertinent information described in 
Paragraph 38.5 below. 

Once formal notice of a claim under Section 4-61(b) (as re-
vised) has been given to the Commissioner, the claimant may 
not change the claim in any way, in either concept or mone-
tary amount, (1) without filing a new notice of claim and 
demand for arbitration to reflect any such change, and (2) 
without the minimum period of six months after filing of the 
new demand commencing again and running before any 
hearing on the merits of the claim may be held.  The only 
exception to this limitation will be for damages that continue 
to accrue after submission of the notice, in ways described 
and anticipated in the notice. 

38.3 Record Keeping: The Contractor shall keep daily re-
cords of all costs incurred in connection with its Work on 
behalf of the Department. The daily records shall identify 
each aspect of the Project affected by matters related to any 
claim for additional compensation that the Contractor has 
filed, intends to file, or has reason to believe that it may file 
against the Department; the specific Project locations where 
Project work has been so affected; the number of people 
working on the affected aspects of the Project at the pertinent 
time(s); and the types and number of pieces of equipment on 
the Project site at the pertinent time(s). Any potential or an-
ticipated effect on the Project’s progress or Schedule which 
may result in a claim by the Contractor shall be noted con-
temporaneously with the cause of the effect, or as soon there-
after as possible. 

38.4 Claim Compensation: The payment of any claim, or 
any portion thereof, that is deemed valid by the Department 
shall be made in accordance with the following provisions of 
this Article: 
38.4.1 Compensable Items:  The liability of the Department 
for claims will be limited to the following specifically identi-
fied items of cost, insofar as they have not otherwise been 
paid for by the Department, and insofar as they were caused 
solely by the actions or omissions of the Department or its 
agents (except that with regard to payment for extra work, 
the Department will pay to the Contractor the Overhead and 
profit percentages provided for in Article 13.): 

    38.4.1.1 Additional Project-site labor expenses. 
38.4.1.2 Additional costs for materials. 
38.4.1.3 Additional, unabsorbed Project-site 
Overhead (e.g., for mobilization and demobiliza-
tion). 
38.4.1.4 Additional costs for active equipment. 
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38.4.1.5 For each Day of Project delay or suspen-
sion caused solely by actions or omissions of the 
Department either: 

38.4.1.5.1 an additional ten percent (10%) 
of the total amount of the costs identified in 
Subparagraphs 38.4.1.1 through 38.4.1.4 
above; except that if the delay or suspen-
sion period prevented the Contractor from 
incurring enough Project costs under Sub-
paragraphs 38.4.1.1 through 38.4.1.4 dur-
ing that period to require a payment by the 
Department that would be greater than the 
payment described in Subparagraph 
38.4.1.5.2 below, then the payment for af-
fected home office Overhead and profit 
shall instead be made in the following per 
diem amount : 
38.4.1.5.2 six percent (6%) of the original 
total Contract amount divided by the origi-
nal number of Days of Contract Time. 
Payment under either 38.4.1.5.1 or 
38.4.1.5.2 hereof shall be deemed to be 
complete and mutually satisfactory com-
pensation for any unabsorbed home office 
overhead and any profit related to the pe-
riod of delay or suspension. 

38.4.1.6 Additional equipment costs.  Only actual 
equipment costs shall be used in the calculation of 
any compensation to be made in response to claims 
for additional Project compensation. Actual equip-
ment costs shall be based upon records kept in the 
normal course of business and in accordance with 
generally- accepted accounting principles. Under no 
circumstances shall Blue Book or other guide or 
rental rates be used for this purpose (unless the Con-
tractor had to rent the equipment from an unrelated 
party, in which case the actual rental charges paid 
by the Contractor, so long as they are reasonable, 
shall be used). Idle equipment, for instance, shall be 
paid for based only on its actual cost to the Contrac-
tor. 
38.4.1.7 Subcontractor costs limited to, and deter-
mined in accordance with, Subparagraphs 38.4.1.1 
through 38.4.1.5 above and applicable statutory and 
case law. Such Subcontractor costs may be paid for 
by the Department only: (a) in the context of an in-
formal claims settlement; or (b) if the Contractor has 
itself paid or legally assumed, present unconditional 
liability for those Subcontractor costs. 

38.4.2  Excusable But Not Compensable Items: The 
Contractor may be allowed Days but the Department  will 
have no liability for the following non-compensable items: 

38.4.2.1 Abnormal or unusually severe weather 
38.4.2.2   Acts of God 

 38.4.2.3   Force Majeure 

38.4.2.4   Concurrent Delay 
38.4.3  Non-Compensable Items: The Department will 
have no liability for the following specifically-identified non-
compensable items: 

38.4.3.1 Profit, in excess of that provided for 
herein. 
38.4.3.2 Loss of anticipated profit.  
38.4.3.3 Loss of bidding opportunities. 

    38.4.3.4 Reduction of bidding capacity. 
38.4.3.5 Home office overhead in excess of that 
provided for in Subparagraph 38.4.1.5 hereof. 
38.4.3.6 Attorneys fees, claims preparation ex-
penses, or other costs of claims proceedings or 
resolution. 

 38.4.3.7 Subcontractor failure to perform 
38.4.3.8 Any other consequential or indirect ex-
penses or costs, such as tort damages, or any other 
form of expense or damages not provided for in 
these specifications or elsewhere in the Contract. 

38.5 Required Claim Documentation: All claims shall 
be submitted in writing to the Commissioner, and shall be 
sufficient in detail to enable the Department to ascertain the 
basis and the amount of each claim, and to investigate and 
evaluate each claim in detail.  As a minimum, the Contractor 
must provide the following information for each and every 
claim and sub-claim asserted: 

 38.5.1A detailed factual statement of the claim, with 
all dates, locations and items of Work pertinent to 
the claim. 

 38.5.2 A statement of whether each requested ad-
ditional amount of compensation or extension of 
time is based on provisions of the Contract or on an 
alleged breach of the Contract. Each supporting or 
breached Contract provision and a statement of the 
reasons why each such provision supports the claim 
must be specifically identified or explained. 

 38.5.3 Excerpts from manuals or other texts which 
are standard in the industry, if available, that support 
the Contractor’s claim. 

 38.5.4 The details of the circumstances that gave 
rise to the claim. 

 38.5.5 The date(s) on which any and all events re-
sulting in the claim occurred, and the date(s) on 
which conditions resulting in the claim first became 
evident to the Contractor. 

 38.5.6 Specific identification of any pertinent 
document, and detailed description of the substance 
of any material oral communication, relating to the 
substance of such claim. 
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 38.5.7 If an extension of time is sought, the spe-
cific dates and number of Days for which it is 
sought, and the basis or bases for the extension 
sought. A critical path method, bar chart, or other 
type of graphical schedule that supports the exten-
sion must be submitted.  

 38.5.8 When submitting any claim over $50,000, 
the Contractor shall certify in writing, under oath 
and in accordance with the formalities required by 
the contract, as to the following: 

38.5.8.1 That supporting data is accurate and 
complete to the Contractor’s best knowledge 
and belief; 

 38.5.8.2 That the amount of the dispute and the 
dispute itself accurately reflects what the Con- 

 tractor in good faith believes to be the Depart- 
 ment’s liability; 

38.5.8.3 The certification shall be executed by: 
38.5.8.3.1 If the Contractor is an individ-
ual, the certification shall be executed by 
that individual. 
38.5.8.3.2 If the Contractor is not an indi-
vidual, the certification shall be executed 
by a senior company official in charge at 
the Contractor’s plant or location involved 
or an officer or general partner of the Con-
tractor having overall responsibility for the 
conduct of  the Contractor’s affairs. 

38.6 Auditing of Claims: All claims filed against the De-
partment shall be subject to audit by the Department or its 
agents at any time following the filing of such claim.  The 
Contractor and its Subcontractors and suppliers shall cooper-
ate fully with the Department's auditors.  Failure of the Con-
tractor, its Subcontractors, or its suppliers to maintain and 
retain sufficient records to allow the Department or its agents 
to fully evaluate the claim shall constitute a waiver of any 
portion of such claim that cannot be verified by specific, ade-
quate, contemporaneous records, and shall bar recovery on 
any claim or any portion of a claim for which such verifica-
tion is not produced.  Without limiting the foregoing re-
quirements, and as a minimum, the Contractor shall make 
available to the Department and its agents the following 
documents in connection with any claim that the Contractor 
submits: 
 38.6.1     Daily time sheets and foreman's daily reports. 
 38.6.2     Union agreements, if any. 
38.6.3  Insurance, welfare, and benefits records. 

  38.6.4  Payroll register. 
38.6.5  Earnings records. 

  38.6.6      Payroll tax returns. 
38.6.7  Records of property tax payments. 
38.6.8  Material invoices, purchase orders, and all mate-
rial and supply acquisition contracts. 

38.6.9  Materials cost distribution worksheets. 
38.6.10  Equipment records (list of company equipment, 
rates, etc.). 
38.6.11 Vendor rental agreements. 
38.6.12 Subcontractor invoices to the Contractor, and the 
Contractor's certificates of payments to Subcontractors. 
38.6.13 Subcontractor payment certificates. 
38.6.14    Canceled checks (payroll and vendors). 
38.6.15    Job cost reports. 
38.6.16 Job payroll ledger. 
38.6.17 General ledger, general journal (if used), and all 
subsidiary ledgers and journals, together with all supporting 
documentation pertinent to entries made in these ledgers and 
journals. 
38.6.18 Cash disbursements journals. 
38.6.19 Financial statements for all years reflecting the 
operations on the Project. 
38.6.20 Income tax returns for all years reflecting the op-
erations on the Project. 
38.6.21 Depreciation records on all company equipment, 
whether such records are maintained by the company in-
volved, its accountant, or others. 
38.6.22 If a source other than depreciation records is used 
to develop costs for the Contractor's internal purposes in es-
tablishing the actual cost of owning and operating equip-
ment, all such other source documents. 
38.6.23 All documents which reflect the Contractor's ac-
tual profit and overhead during the years that the Project 
was being performed, and for each of the five years prior to 
the commencement of the Project. 
38.6.24 All documents related to the preparation of the 
Contractor's bid, including the final calculations on which 
the total proposed Contract bid price as stated in the Bid 
Proposal Form was based. 
38.6.25  All documents which relate to the claim or to any 
sub-claim, together with all documents that support the 
amount of damages as to each claim or sub-claim. 

38.6.26   Worksheets used to prepare the claim, which 
indicate the cost components of each item of the claim, in-
cluding but not limited to the pertinent costs of labor, bene-
fits and insurance, materials, equipment, and Subcontractors’ 
damages, as well as all documents which establish the rele-
vant time periods, individuals involved, and the Project hours 
and the rates for the individuals. 
38.6.27 The name, function, and pertinent activity of each 
Contractor’s or Subcontractor’s official, or employee, in 
volved in or knowledgeable about events that give rise to, or 
facts that relate to, the claim. 
38.6.28  The amount(s) of additional compensation sought 
and a break-down of the amount(s) into the categories speci-
fied as payable under Paragraph 38.4 above.  
38.6.29 The name, function, and pertinent activity of each 
Department official, employee, or agent involved in or 
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knowledgeable about events that give rise to, or facts that 
relate to, the claim. 

ARTICLE 39 
DIESEL VEHICLE EMISSIONS CONTROL 

39.1  The Contractor shall be responsible for compliance 
with the following provisions:  

39.1.1 All Contractor and Subcontractor diesel powered 
non-road construction equipment with engine horsepower 
(HP) ratings of 60 HP and above, that are on the Project or 
are assigned to the Contract for a period in excess of 30 
consecutive Days, shall be retrofitted with emission con-
trol devices in order to reduce diesel emissions.  In addi-
tion, all motor vehicles and/or construction equipment 
(both on-highway and non-road) shall comply with all per-
tinent State and Federal regulations relative to exhaust 
emission controls and safety.  
39.1.2 Retrofit emission control devices shall consist of 
oxidation catalysts, or similar retrofit equipment control 
technology that is:  

39.1.2.1 Included on the U.S. Environmental Protec-
tion Agency (EPA) “Verified Technology List,” as 
may be amended from time to time   
http://www.epa.gov/otaq/retrofit/retroverifiedlist.ht
m and 
39.1.2.2 Verified by EPA to provide a minimum 
emissions reduction of 20% particulate matter 
(PM10), 40% carbon monoxide (CO), and 50% hy-
drocarbons (HC). 

39.1.3 Construction shall not proceed until all diesel pow-
ered non- road construction equipment meeting the criteria in 
provision 39.1.1 have been retrofitted, unless the Commis-
sioner grants a waiver under provision 39.2. 
39.1.4 The Contractor shall at least monthly, assess which 
diesel powered non-road construction equipment are subject 
to these provisions. The Contractor shall notify the DPW 
Project Manager of any violations of these provisions. 
39.1.5 Idling of delivery and/or dump trucks, or other die-
sel powered equipment shall be limited to three (3) minutes 
during non-active use in accordance with the Regulations of 
Connecticut State Agencies Section 22a-74-18(b)(3)(C), 
which states, in part: 

 “[N]o person shall cause or allow a Mobile Source to oper-
ate for more than three (3) consecutive minutes when such 
Mobile Source is not in motion, except as follows: 

When a Mobile Source is forced to remain motionless 
because of traffic conditions or mechanical 
difficulties over which the operator has no 
control, 

When it is necessary to operate defrosting, heating or 
cooling equipment to ensure the safety or 
health of the driver or passengers, 

When it is necessary to operate auxiliary equipment 
that is located in or on the Mobile Source to 
accomplish the intended use of the Mobile 
Source,(To bring the Mobile Source to the 
manufacturer’s recommended) 

When a Mobile Source is in queue to be inspected by 
U.S. military personnel prior to gaining ac-
cess to a U.S. military installation.” 

39.1.6 All Work shall be conducted to ensure that no harm-
ful effects are caused to adjacent Sensitive Receptor Sites. 
Diesel powered engines shall be located away from fresh 
air intakes, air conditioners, and windows.  
39.1.7 If any diesel powered non-road construction equip-
ment is found to be in non-compliance with these provi-
sions by the DPW Project Manager, the Contractor will be 
issued a Non-Conformance Notice and given a 24 hour pe-
riod in which to bring the equipment into compliance or 
remove it from the Project. The Contractor’s failure to 
comply with these provisions shall be reason to withhold 
payment as described in Article 33. 
39.1.8  Any costs associated with these provisions shall be 
included in the general cost of the contract. In addition, 
there shall be no time granted to the Contractor for com-
pliance with these provisions. The Contractor’s compliance 
with these provisions and any associated regulations shall 
not be grounds for a Change Order. 

39.2 The Commissioner reserves the right to waive all or 
portions of these provisions at his/her discretion.  The Con-
tractor may request a waiver to all or portions of these provi-
sions with written justification to the Commissioner as to 
why the Contractor cannot comply with these provisions. A 
waiver, to be effective, must be granted in writing by the 
Commissioner. 

END 

http://www.epa.gov/otaq/retrofit/retroverifiedlist.htm
http://www.epa.gov/otaq/retrofit/retroverifiedlist.htm
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03/11/09 STANDARD FORM FOR ALL PROJECTS 

State of Connecticut 

Retainage Reduction Request 
Department of Public Works 

To: David O’Hearn, P.E., Deputy Commissioner 
Room 473B, 165 Capitol Avenue, Hartford, CT 06106 

From:  (  ), General Contractor 

Subject: Project No. (          )    
Reduction of Retainage at (   )% project completion 

In accordance with the General Conditions, Article 28, (type general contractor’s name) hereby requests a reduction 
of retainage to an amount of XX %.  The following list of items required under the general conditions is in compliance 
with the terms of the contract and has been verified by the Contractor.    

 Performance Evaluation is a minimum of 60% 

 Timely submission of an appropriate and complete CPM Schedule or Construction Schedule and Schedule 
of Values, in compliance with the Contract requirements and the prompt resolution of the Owner’s and/or A-
E’s comments on the submitted material resulting in an appropriate basis for progress of the Work. 

 Timely and proper submission of all Contract Document required submissions: including but not limited to 
Shop Drawings, material certificates and material samples and the prompt resolution of the Owner’s and/or 
Architect’s or Engineer’s comments on the submitted material resulting in an appropriate progress of the 
Work. 

 Proper and adequate supervision and home office support of the Project.  

 The Work completed to date has been installed or finished in a manner acceptable to the Owner. 

 The progress of the Work is consistent with the approved CPM Schedule or Construction Schedule. 

 All approved credit Change Orders have been invoiced. 

 All Change Order requests for pricing are current. 

 The Contractor has and is maintaining a clean worksite in accordance with the Contract Documents. 

 All Subcontractor payments are current at the time of reduction request. 

 Contractor is compliant with set-aside provisions of the contract. 

Contractor  
Certification 

 name signature date 

Project Manager  
Recommendation

 name signature date 

Approved 

Deputy Commissioner David O’Hearn signature date 
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SUPPLEMENTARY GENERAL CONDITIONS 

1. SCOPE AND LOCATION OF WORK

a. The work in connection with the subject project involves the for the construction of a
1,200 sq. ft. one-story addition on the north side of the Westside Campus Center’s
existing cafeteria, located on Western Connecticut State University’s Westside Campus;
43 Lake Avenue Extension; Danbury, CT.

b. This contract will include all new items unless otherwise approved.

c. Generally, the scope of work shall include demolition/removal of an existing exterior
wall and curtain wall window, and installation of new exterior wall and single-story
sunroom against the existing building.  Please refer to Section 01 1000 Summary of the
Work within the specifications for additional information.

d. The referencing project name and no. are as follows:

Project Name:  Westside Campus Center Campus Center Cafeteria Addition
DCS Project No.:  BI-RD 297

e. It is the intention of the project to end up with a complete, finished, code compliant, safe
university facility.

2. UNIVERSITY REPRESENTATIVE

a. The University Representative/Construction Administrator is Peter J. Visentin; Director
of Facilities Planning & Engineering, Western Connecticut State University, 181 White
Street, Danbury, CT 06810, telephone: 203-837-8680.

3. EXAMINATION OF SITE

a. It is not the intent of the drawings to show all existing conditions.  All bidders are
required to visit and examine the site prior to submitting bids.  Failure to visit the site
and note all conditions will in no way relieve the Contractor of his responsibility for
completing the work called for in the contract documents.

4. INTENT OF DOCUMENTS

a. The specifications are intended to describe all material and labor necessary to determine
the intention of the subject project and assumes the inclusion of all miscellaneous and
incidental items necessary to complete the work.

b. These specifications are divided into titled divisions and sections under the divisions.
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The divisions and sections do not, however, operate to make the University 
Representative an arbiter to establish the limits to the contract between the Contractor 
and his Subcontractors. 

c. In the event of a conflict within the contract documents…the more stringent
requirements will apply.

5. USE OF PREMISES. SPECIAL WORKING CONDITIONS

a. The Contractor shall confine the construction to the following time period:

Monday through Friday, 7:30 a.m. to 4:30 p.m. 

b. Parking for Contractor’s employees will be limited to an area designated by the
University.  The Contractor shall be provided identification stickers for employees’
cars.

c. The contract shall be responsible for keeping the premises clean and shall pick up
rubbish and debris daily. 

6. MAINTENANCE OF TRAFFIC WAYS

a. The Contractor shall be granted the use of paved roads and parking areas but shall not
infringe in use of same, or access thereto, for passage over the Owner’s property.
Traffic ways shall not be blocked by standing trucks, parked cars, material storage,
construction operations, or in any other manner.

b. Public roads, and the existing paved roads and parking areas on Owner’s property, shall
be kept free from scrap and other material due to construction operations, and any
damage to their surface caused by the Contractor shall be repaired by him at his own
expense to the satisfaction of the University Representative.

7. PLANS AND SPECIFICATIONS AT THE SITE

The contractor shall maintain at the site of the work, one copy of all specifications, 
addenda, approved shop drawings, change orders, and other modifications, schedules 
and instructions, in good order and marked to record all changes made during 
construction.  These shall be available at all times to the agency representative. 

8. SHOP DRAWINGS

a. Shop drawings shall be submitted in sufficient number of copies and manner to facilitate
the work and shall show all work in detail.
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b. The Contractor shall review the shop drawings, stamped with his approval and submit
them with reasonable promptness and in orderly sequence so as to cause no delay in his
work or in the work of any sub-contractor.  Shop drawings shall be properly identified as
specified, for item, material, workmanship (when required) and project.  At the
submission, the Contractor shall inform the Architect, in writing, of any deviation in the
shop drawing from the requirements of the Contract Documents.

9. SAMPLES

a. Submit samples of all items where specifically required.  Furnish information and
data describing items or materials offered as being equal to those specified, as may
be necessary to establish such quality.  The Owner’s decision will be final.

b. Mark samples clearly to show:

(1) Name of trade, type quality or grade and any further designation necessary to
identify the items or material 

(2) Manufacturer’s or producer’s name 

(3)  Name of Contractor of Subcontractor, if any 

(4)   Name and number of project 

c. Submit samples of such size and/or number sufficient to show quality, type, range of
color, finish and texture.

d. Materials furnished shall be equal to approved samples.

10. CONSTRUCTION EQUIPMENT

a. The contractor shall furnish and maintain, at his own cost and risk, all tools,
apparatus and appliances necessary to insure speed, convenience and safety in the
execution of his contract.  All such items shall comply with OSHA
REGULATIONS AND ALL APPLICABLE CODES, STATUTES, RULES AND
REGULATIONS.

b. All staging, supports, bracing and similar work, exterior and interior, shall be
furnished erected and removed by this Contractor and maintained in safe condition
by him without charge to and for the use of all trades as needed by them for proper
execution of their work, except where specified to the contrary in the contract
documents.
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c. All hoisting equipment and machinery required for the property and expeditious 
prosecution and progress of the work shall be furnished, installed, operated and 
maintained in safe condition by this Contractor for the use of all subcontractors’ 
materials and/or equipment delivered to the designated hoisting area except that 
which is specifically required in each appropriately related section of the 
specifications.  All costs for hoisting operating services shall be borne by this 
Contractor, unless specifically excepted elsewhere. 

 
11.    RECORD DRAWINGS DURING CONSTRUCTION 

 
a. The Contractor is to maintain at the project site two (2) sets of black (or blue) and 

white prints of the Contract Drawings on which he must record changes as they 
occur on the job. 

 
b. At the conclusion of construction, he is to turn one (1)-corrected set over to the 

Agency. 
 
12.   PROTECTION 

 
a. Fire protection: The contractor shall, during the progress of construction, assume 

all responsibilities for loss or damage by fire to the work included in his contract 
until completion of the contract.  All fire used within structure for working 
purposes shall be extinguished when not in use.  No flammable material shall be 
stored in the structure in excess of the amounts allowed by the authorities.  No 
gasoline shall be stored in the structure outside of working hours. 

 
b. Protection from theft or vandalism: The Contractor shall be solely responsible for 

damage, loss or liability due to theft or vandalism. 
  
c.  All building equipment, furnishings, grounds, planting, etc. shall be protected from 

damage of every description and any such damage thereto shall be repaired or 
otherwise made good at no expense to the University. 

                                 
d. Supply and install any and all protective coverings and barricades necessary to 

prevent damage or personal injury.  The Contractor shall be held responsible for, 
and must make good, at his own expense, any water damage or any other type of 
damage due to improper protective coverings. 

 
e. Protect at all times the public and building personnel from injury due to 

construction activities 
 
13.   TEMPORARY OFFICES 

 
Temporary offices will not be provided for this project by the University. 
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14.   TEMPORARY TELEPHONES 
 

Public telephones are not available on the Campus grounds. 
 
15.   TEMPORARY TOILET SERVICE 

  
The University will permit the Contractor to use a specified existing toilet facility within 
the building.  It shall be required of the Contractor to maintain and keep the toilet 
reasonably clean, or the privilege may be terminated in which case he must provide 
portable, chemical toilet facilities. 

 
16.    TEMPORARY LIGHT AND POWER 
 

Power for construction purposes will be provided by the University.  The Contractor 
will provide all necessary equipment, electrical cables, etc. that he may need in the use 
of the electric power. 

 
17. DELIVERY, STORAGE AND HANDLING 

 
All materials and equipment shall be so delivered, stored and handled as to prevent 
intrusion of foreign matter and any damage by weather or breakage.  Packaged materials 
shall be delivered and stored in original packages.  Packages, materials and equipment 
showing evidence of damage shall be rejected and replaced at no additional cost to 
owner.  The contractor will make his own accommodations for deliveries and not use 
WCSU Receiving Department for deliveries. 
 

18. CODE AND SPECIFICATIONS 
 

All references to standard specifications and codes made throughout the specifications 
refer to the latest edition in effect at the dates of proposal.  Such references include 
current addenda and errata, if any, and shall be considered a part of these specifications 
as much as if the pertinent portion of those standard specifications were printed herein 
in their entirety. 

 
19. ADDENDA ISSUED DURING BIDDING PERIOD 

 
When returning a bid, the Contractor will note receipt of any addenda received 

 
20. DIMENSIONS AND MEASUREMENTS 

 
The Contractor and each subcontractor shall verify all dimensions before ordering any 
material or doing any work, and shall be responsible for connection of same.  Any 
difference that may be found shall be submitted for clarification before submitting a bid 
and for construction. 
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21. FINAL CLEANING 
 

The Contractor, preparatory to final inspection, shall provide final cleaning of all work 
in readiness for use. 

        
22. SPECIAL REQUIREMENT, GUARANTEES AND WARRANTIES 

 
The contractor shall guarantee all materials and workmanship for a period of eighteen 
(18) months, from the date of substantial completion.  In addition, the Contractor shall 
provide special guarantees where indicated in the contract documents or where a 
manufacturer’s guarantee exceeds eighteen (18) months. 

 
23. FORMS, BONDS, GUARANTEES AND WARRANTIES    

 
The Contractor shall furnish to the Agency Representative the foregoing documents in 
the following manner: 
 
a. Addressed to:                                                                         

   
Peter J. Visentin, AIA 
Director, Facilities Planning & Engineering 
Western Connecticut State University 
181 White Street 
Danbury, CT 06810 

            
b. Project Title and Number: 
 
c. I (We) hereby guarantee (warranty) the __________________________work on the 

                    referenced project for a period of _________years from_________________ 
against failure of workmanship and materials, etc., in accordance with the 
requirements of Division ________________, Section ____________, Page ___, 
Paragraph ________, of the contract specifications. 
 
 
                          Signed __________________________ 
                      Contractor 
             (By Authorized Agent) 
 
     

d. All required bonds shall be by the respective Surety Companies, made out to                             
Western Connecticut State University. 
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e.  All guarantees supplied by Subcontractors, suppliers of  manufacturers shall be         
countersigned by Contractor. 

 
24. OPENINGS, CHASES, INSERTS, ETC. 

 
a. These may not be shown on the working drawings, and it shall be the 

responsibility of the Contractor to examine the electrical, heating, plumbing and 
ventilating drawings and consult with the contractors for same, and to provide all 
such chases, channels, openings definitely located by such trades previous to the 
construction by him of the work involved. 

 
b. The Contractor, his subcontractors and others shall furnish properly located and 

install sleeves, inserts, hangers, etc., required for the installation of their work. 
 

c. After the installation and completion of the work for which openings, channels, 
chases, etc., have been provided, the Contractor shall properly close and finish all 
openings, channels, chases, etc. as required to complete the work. 

 
 

25. OCCUPANCY PRIOR TO FINAL INSPECTION 
 

a. Upon completion, and before final inspection, together with the status of 
completion and terms of occupancy will be issued by the University. 
 

b. The University will obtain from the General Contractor written approval of such 
occupancy and will determine whether such occupancy or use is possible and, if 
so, will make arrangements for holding a job inspection with the Contractor. 

 
c. A punch list based on this inspection, together with the status of completion and 

terms of occupancy will be issued by the University. 
 
 The letter granting such occupancy will state the terms and conditions of 

occupancy and that fire insurance coverage has been requested, the effective date 
of which will indicate to the Contractor that he may cancel the fire insurance 
coverage normally carried o the building by him. 

 
26. OPERATING AND MAINTENANCE INSTRUCTIONS 

 
a. Upon completion, and before final acceptance, the Contractor in coordination with 

the Architect, shall provide information concerning al mechanical equipment, alarm 
and safety equipment and shall furnish three (3) separately bound sets of operating 
and maintenance instructions, properly labeled for said equipment.  These shall be 
typewritten or mimeographed, 8-1/2 x 11 inch sheets describing the equipment and 
detailing the sequencing and settings.  Complete data on lubrication, service repair, 
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and parts listed shall be included in these instructions.  Manufacturers’ bulletins or 
catalogs will be acceptable for the above purpose, but shall be amplified as required 
to provide full instructions.  Installed model, size, rating, operating and other 
applicable information shall be clearly identified. 
 
Manufacturers’ specific operating and servicing manuals are acceptable, provided 
they fully cover the requirements and any additional data is appended.  Complete 
writing and control diagrams are required to explain the operating; services and repair 
are to be included, and their location in the building given.  Valve identification shall 
include the assigned tab numbers in the valve directory. All copies shall be submitted 
by the University. 
 

b. In addition, the Contractor shall furnish and install enclosed in clear plastic with 
eyelet for fastening, one (1) set of operating instructions, with necessary diagrams, 
which shall be hung adjacent to the item of equipment or at the operating stations to 
which the instructions apply. 

 
c. Upon completion of all work and tests, the Contractor shall furnish the necessary 

skilled labor to fully instruct the University personnel in the location, operation and 
maintenance of the equipment. 

 
END OF SECTION 
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SECTION 01 1000 – SUMMARY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Project information. 
2. Work covered by Contract Documents. 
3. Phased construction. 
4. Work under separate contracts. 
5. Access to site. 
6. Coordination with occupants. 
7. Work restrictions. 
8. Specification and drawing conventions. 
9. Miscellaneous provisions. 

B. Related Requirements: 

1. Section 01500 "Temporary Facilities and Controls" for limitations and procedures 
governing temporary use of Owner's facilities. 

1.2 PROJECT INFORMATION 

1. Project Identification: Westside Campus Center Cafe Addition for Western 
Connecticut State University, Danbury, Connecticut, Project No. BI-RD-297.  

2. Project Location: 43 Lake Avenue Extension, Danbury, CT 06810 

B. Owner: State of Connecticut, Department of Administrative Services, Melody A. Currey, 
Commissioner.  

C. Owner's Representative: Peter J. Visentin, AIA, Director, Facilities Planning & Engineering, 
Western Connecticut State University, Whit Hall Suite 001, 181 White Street, Danbury, CT 
06810, P203.837.8680, C203.942.5807, email: visentinp@wcsu.edu. 

D. Architect: O’Riordan Migani Architects LLC, 22 Bank Street, Seymour, CT 06483, Joseph 
Migani, Project Architect, P203.888.7667 x3#, C203.668.7985, email: 
jcm@omarcitects.com. 

E. Contractor: To Be Determined 

mailto:visentinp@wcsu.edu
mailto:jcm@omarcitects.com
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1.3 WORK COVERED BY CONTRACT DOCUMENTS 
 
     The Work of Project is defined by the Contract Documents and consists of the following: 

A. GENERAL DESCRIPTION OF PROJECT AND LIMITED SCOPE OF WORK. 
 

  SCOPE OF WORK SHALL CONSIST OF BUT NOT BE LIMITED TO THE FOLLOWING: 
1. REMOVAL OF EXISTING SIDEWALK AND STORM SEWER MANHOLE AND LINE. 
2. INSTALLATION OF NEW STORM SEWER MANHOLE(S) AND DRAIN LINE. 
3. REMOVAL OF TWO EXISTING EXTERIOR LIGHT POLES AND TERMINATION OF 

POWER BACK TO BUILDING. 
4. REMOVAL OF EXISTING EXTERIOR WALL AND CURTAIN WALL WINDOW. 
5. REMOVAL OF EXISTING FOUNDATION WALL TO 12” BELOW GRADE. 
6. REMOVAL OF EXISTING INTERIOR BENCH/RADIATION COVER. 
7. REMOVAL OF EXISTING RADIATION UNIT AND EXTENSION TO NEW RADIATION FIN 

TUBE IN NEW EXTERIOR WALL. 
8. INSTALLATION OF NEW EXTERIOR WALL AND SINGLE STORY GREENHOUSE SHED 

LEAN TO AGAINST EXISTING BUILDING. PROVIDE POWER SHADES AND LED 
LIGHTING STRIPS AS SHOWN. 

9. INSTALLATION OF RAIDATION COVERS TO MATCH EXISTING AND WOOD WINDOW 
SEATING AS SHOW. 

10. CONSTRUCTION OF NEW SOFFIT WITH INTEGRAL MINI-SPLIT CASSETTES. 
11. INSTALLATION OF LINE SETS AND CONDENSATE DRAINS IN NEW SOFFIT. 
12. INSTLALLATION OF EXTERIOR WALL MOUNTED MINISPLIT HEAT PUMPS WITH 

PROTECTIVE BOLLARDS IN LOADING DOCK AREA. 
 
 

B. Type of Contract. 

1. Project will be constructed under a single prime contract. 

1.4 ACCESS TO SITE 

A. General: Contractor shall have limited use of Project site for construction operations as indicated 
on Drawings by the Contract limits and as indicated by requirements of this Section. 

B. Use of Site: Limit use of Project site to staging and sequenced work areas as determined by 
schedule and implementation of the work. Do not disturb portions of Project site beyond areas in 
which the Work is indicated on the drawings. 

1. Limits: Confine construction operations to immediate work areas. 
2. Driveways, Walkways and Entrances: Keep driveways and entrances serving premises 

clear and available to Owner, Owner's employees, and emergency vehicles at all times. 
Do not use these areas for parking or storage of materials except as agreed to in advance 
and allowed by the Owner. 

a. Schedule deliveries to minimize use of driveways and entrances by construction 
operations. 
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b. Schedule deliveries to minimize space and time requirements for storage of 
materials and equipment on-site. 

C. Condition of Existing Building: Maintain portions of existing building affected by construction 
operations in a weathertight condition throughout construction period. Repair damage caused by 
construction operations. 

1.5 COORDINATION WITH OCCUPANTS 

A. Full Owner Occupancy: Owner will occupy site and existing buildings during entire construction 
period. Cooperate with Owner during construction operations to minimize conflicts and facilitate 
Owner usage. Perform the Work so as not to interfere with Owner's day-to-day operations. 
Maintain existing exits unless otherwise indicated. 

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 
facilities. Do not close or obstruct walkways, corridors, or other occupied or used facilities 
without written permission from Owner and approval of authorities having jurisdiction. 

2. Notify Owner not less than 24 hours in advance of activities that will affect Owner's 
operations. 

1.6 WORK RESTRICTIONS 

A. Work Restrictions, General: Comply with restrictions on construction operations. 

1. Comply with limitations on use of public streets and with other requirements of authorities 
having jurisdiction. 

B. On-Site Work Hours: Limit work in the existing building to normal business working hours of 8:00 
a.m. to 5:00 p.m., Monday through Friday, unless otherwise indicated. 

1. Contractor may work on Weekends if and as necessary with prior approval of Owner. 

C. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted under the following conditions and then only after providing temporary 
utility services according to requirements indicated: 

1. Notify Owner not less than seven (7) days in advance of proposed utility interruptions. 
2. Obtain Owner's] written permission before proceeding with utility interruptions. 

D. Noise, Vibration, and Odors: Coordinate operations that may result in high levels of noise and 
vibration, odors, or other disruption to Owner occupancy with Owner. 

E. Nonsmoking Building: Smoking is not permitted within the building or within 25 feet of entrances, 
operable windows, or outdoor-air intakes. 

F. Controlled Substances: Use of tobacco products and other controlled substances on project site 
is not permitted. 
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1.7 SPECIFICATION AND DRAWING CONVENTIONS 

A. Specification Content: The Specifications use certain conventions for the style of language and 
the intended meaning of certain terms, words, and phrases when used in particular situations. 
These conventions are as follows: 

1. Imperative mood and streamlined language are generally used in the Specifications. The 
words "shall," "shall be," or "shall comply with," depending on the context, are implied 
where a colon (:) is used within a sentence or phrase. 

2. Specification requirements are to be performed by Contractor unless specifically stated 
otherwise. 

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work of 
all Sections in the Specifications. 

C. Drawing Coordination: Requirements for materials and products identified on Drawings are 
described in detail in the Specifications. One or more of the following are used on Drawings to 
identify materials and products: 

1. Terminology: Materials and products are identified by the typical generic terms used in the 
individual Specifications Sections. 

2. Abbreviations: Materials and products are identified by abbreviations scheduled on 
drawings. 

1.8 MISCELLANEOUS PROVISIONS 

A. Funding for this project is being provided by the Owner, the State of Connecticut and the City of 
Waterbury.  The Contractor is required to comply with Federal, State and City mandates, 
regulations, ordinances and laws regarding prevailing wage, equal opportunity and local hiring 
requirements. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 100 



WESTSIDE CAMPUS CENTER CAFE ADDITION        SECTION 01 2500 
WESTERN CONNECTICUT STATE UNIVERSITY  CONTRACT MODIFICATION PROCEDURES 
  PAGE 1 OF 2 
 

   
  PROJECT NO. BI-RD-297 

SECTION 01 2500 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for handling and processing 
Contract modifications. 

1.2 MINOR CHANGES IN THE WORK 

A. Architect will issue supplemental instructions authorizing minor changes in the Work, not 
involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710, 
"Architect's Supplemental Instructions. 

1.3 PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests: Architect  will issue a detailed description of proposed 
changes in the Work that may require adjustment to the Contract Sum or the Contract Time. If 
necessary, the description will include supplemental or revised Drawings and Specifications. 

1. Work Change Proposal Requests issued by Architect are not instructions either to stop 
work in progress or to execute the proposed change. 

2. Within ten calendar days (10)  after receipt of Proposal Request, submit a quotation 
estimating cost adjustments to the Contract Sum and the Contract Time necessary to 
execute the change. 

a. Include a list of quantities of products required or eliminated and unit costs, with 
total amount of purchases and credits to be made. If requested, furnish survey 
data to substantiate quantities. 

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of 
trade discounts. 

c. Include costs of labor and supervision directly attributable to the change. 
d. Include an updated Contractor's construction schedule that indicates the effect of 

the change, including, but not limited to, changes in activity duration, start and 
finish times, and activity relationship. Use available total float before requesting an 
extension of the Contract Time. 

e. Quotation Form: Use form acceptable to the Architect.  

B. Contractor-Initiated Work Change Proposals: If latent or changed conditions require 
modifications to the Contract, Contractor may initiate a claim by submitting a request for a 
change to the Architect. 

1. Include a statement outlining reasons for the change and the effect of the change on the 
Work. Provide a complete description of the proposed change. Indicate the effect of the 
proposed change on the Contract Sum and the Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs, with total 
amount of purchases and credits to be made. If requested, furnish survey data to 
substantiate quantities. 
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3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

4. Include costs of labor and supervision directly attributable to the change. 
5. Include an updated Contractor's construction schedule that indicates the effect of the 

change, including, but not limited to, changes in activity duration, start and finish times, 
and activity relationship. Use available total float before requesting an extension of the 
Contract Time. 

6. Comply with requirements in Section 01635 "Substitution Procedures" if the proposed 
change requires substitution of one product or system for product or system specified. 

7. Work Change Proposal Request Form: Use for acceptable to the Architect. 

1.4 ADMINISTRATIVE CHANGE ORDERS 

A. Allowance Adjustment: See Section 01210 "Allowances" for administrative procedures for 
preparation of Change Order Proposal for adjusting the Contract Sum to reflect actual costs of 
allowances. 

B. Unit-Price Adjustment: See Section 01270 "Unit Prices" for administrative procedures for 
preparation of Change Order Proposal for adjusting the Contract Sum to reflect measured 
scope of unit-price work. 

1.5 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Work Changes Proposal Request, the Architect will issue a Change 
Order for signatures of Owner and Contractor on CHFA Form 2437 "Request for Construction 
Change."  A copy of CHFA Form 2437 is attached at the end of this Section. 

1.6 CONSTRUCTION CHANGE DIRECTIVE 

A. Change Directive: Architect may issue a Work Change Directive on AIA Document G714. 
Change Directive instructs Contractor to proceed with a change in the Work, for subsequent 
inclusion in a Change Order. 

1. Directive contains a complete description of change in the Work. It also designates 
method to be followed to determine change in the Contract Sum or the Contract Time. 

B. Documentation: Maintain detailed records on a time and material basis of work required by the] 
Change Directive. 

1. After completion of change, submit an itemized account and supporting data necessary 
to substantiate cost and time adjustments to the Contract. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 2500 
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SECTION 01 2510 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

B. Related Requirements: 

1. Section 016000 "Product Requirements" for requirements for submitting 
comparable product submittals for products by listed manufacturers. 

1.2 DEFINITIONS 

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

1. Substitutions for Cause: Changes proposed by Contractor that are required due 
to changed Project conditions, such as unavailability of product, regulatory 
changes, or unavailability of required warranty terms. 

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that 
are not required in order to meet other Project requirements but may offer 
advantage to Contractor or Owner. 

1.3 ACTION SUBMITTALS 

A. Substitution Requests: Submit three copies of each request for consideration. Identify 
product or fabrication or installation method to be replaced. Include Specification 
Section number and title and Drawing numbers and titles. 

1. Documentation: Show compliance with requirements for substitutions and the 
following, as applicable: 

a. Statement indicating why specified product or fabrication or installation 
method cannot be provided, if applicable. 

b. Coordination of information, including a list of changes or revisions needed 
to other parts of the Work and to construction performed by Owner and 
separate contractors that will be necessary to accommodate proposed 
substitution. 

c. Detailed comparison of significant qualities of proposed substitutions with 
those of the Work specified. Include annotated copy of applicable 
Specification Section. Significant qualities may include attributes, such as 
performance, weight, size, durability, visual effect, sustainable design 
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characteristics, warranties, and specific features and requirements 
indicated. Indicate deviations, if any, from the Work specified. 

d. Product Data, including drawings and descriptions of products and 
fabrication and installation procedures. 

e. Samples, where applicable or requested. 
f. Certificates and qualification data, where applicable or requested. 
g. List of similar installations for completed projects, with project names and 

addresses as well as names and addresses of architects and owners. 
h. Material test reports from a qualified testing agency, indicating and 

interpreting test results for compliance with requirements indicated. 
i. Research reports evidencing compliance with building code in effect for 

Project. 
j. Detailed comparison of Contractor's construction schedule using proposed 

substitutions with products specified for the Work, including effect on the 
overall Contract Time. If specified product or method of construction cannot 
be provided within the Contract Time, include letter from manufacturer, on 
manufacturer's letterhead, stating date of receipt of purchase order, lack of 
availability, or delays in delivery. 

k. Cost information, including a proposal of change, if any, in the Contract 
Sum. 

l. Contractor's certification that proposed substitution complies with 
requirements in the Contract Documents, except as indicated in 
substitution request, is compatible with related materials and is appropriate 
for applications indicated. 

m. Contractor's waiver of rights to additional payment or time that may 
subsequently become necessary because of failure of proposed 
substitution to produce indicated results. 

2. Architect's Action: If necessary, Architect will request additional information or 
documentation for evaluation within seven days of receipt of a request for 
substitution. Architect will notify Contractor of acceptance or rejection of 
proposed substitution within fifteen days of receipt of request, or seven days of 
receipt of additional information or documentation, whichever is later. 

a. Forms of Acceptance: Change Order, Construction Change Directive, or 
Architect's Supplemental Instructions for minor changes in the Work. 

b. Use product specified if Architect does not issue a decision on use of a 
proposed substitution within time allocated. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Substitutions: Investigate and document compatibility of proposed 
substitution with related products and materials. Engage a qualified testing agency to 
perform compatibility tests recommended by manufacturers. 
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1.5 PROCEDURES 

A. Coordination: Revise or adjust affected work as necessary to integrate work of the 
approved substitutions. 

1.6 SUBSTITUTIONS 

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of 
need for change, but not later than fifteen days prior to time required for preparation 
and review of related submittals. 

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

a. Requested substitution is consistent with the Contract Documents and will 
produce indicated results. 

b. Substitution request is fully documented and properly submitted. 
c. Requested substitution will not adversely affect Contractor's construction 

schedule. 
d. Requested substitution has received necessary approvals of authorities 

having jurisdiction. 
e. Requested substitution is compatible with other portions of the Work. 
f. Requested substitution has been coordinated with other portions of the 

Work. 
g. Requested substitution provides specified warranty. 
h. If requested substitution involves more than one contractor, requested 

substitution has been coordinated with other portions of the Work, is 
uniform and consistent, is compatible with other products, and is 
acceptable to all contractors involved. 

B. Substitutions for Convenience: Architect will consider requests for substitution if 
received within 30  days after the Notice of Award. Requests received after that time 
may be considered or rejected at discretion of Architect. 

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

a. Requested substitution offers Owner a substantial advantage in cost, time, 
energy conservation, or other considerations, after deducting additional 
responsibilities Owner must assume. Owner's additional responsibilities 
may include compensation to Architect for redesign and evaluation 
services, increased cost of other construction by Owner, and similar 
considerations. 

b. Requested substitution does not require extensive revisions to the Contract 
Documents. 
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c. Requested substitution is consistent with the Contract Documents and will 
produce indicated results. 

d. Substitution request is fully documented and properly submitted. 
e. Requested substitution will not adversely affect Contractor's construction 

schedule. 
f. Requested substitution has received necessary approvals of authorities 

having jurisdiction. 
g. Requested substitution is compatible with other portions of the Work. 
h. Requested substitution has been coordinated with other portions of the 

Work. 
i. Requested substitution provides specified warranty. 
j. If requested substitution involves more than one contractor, requested 

substitution has been coordinated with other portions of the Work, is 
uniform and consistent, is compatible with other products, and is 
acceptable to all contractors involved. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01  2510 
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SECTION 01 2900 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements necessary to prepare and process 
Applications for Payment. 

B. Related Requirements: 
1. Section 01250 "Contract Modification Procedures" for administrative procedures for 

handling changes to the Contract. 
2. Section 01270 "Unit Prices" for administrative requirements governing the use of unit 

prices. 
3. Section 01320 "Construction Progress Documentation" for administrative requirements 

governing the preparation and submittal of Contractor's construction schedule. 

1.2 SCHEDULE OF VALUES 

A. Coordination: Coordinate preparation of the schedule of values with preparation of Contractor's 
construction schedule 

1. Coordinate line items in the schedule of values with other required administrative forms 
and schedules, including the following: 

a. Application for Payment forms with continuation sheets. 
b. Submittal schedule. 
c. Items required to be indicated as separate activities in Contractor's construction 

schedule. 

2. Submit the schedule of values to Architect at earliest possible date but no later than 
seven <7> days before the date scheduled for submittal of initial Applications for 
Payment. 

B. Format and Content: Use Project Manual table of contents as a guide to establish line items for 
the schedule of values. Provide at least one line item for each Specification Section. 

1. Identification: Include the following Project identification on the schedule of values: 

a. Project name and location. 
b. Name of Architect. 
c. Architect's project number. 
d. Contractor's name and address. 
e. Date of submittal. 

2. Arrange schedule of values consistent with format of AIA Document G703.  
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3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 
evaluation of Applications for Payment and progress reports. Coordinate with Project 
Manual table of contents. Provide multiple line items for principal subcontract amounts in 
excess of five <5> percent of the Contract Sum.. 

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum. 
5. Provide a separate line item in the schedule of values for each part of the Work where 

Applications for Payment may include materials or equipment purchased or fabricated 
and stored, but not yet installed. 

6. Provide separate line items in the schedule of values for initial cost of materials, for each 
subsequent stage of completion, and for total installed value of that part of the Work. 

7. Allowances: Provide a separate line item in the schedule of values for each allowance. 
Show line-item value of unit-cost allowances, as a product of the unit cost, multiplied by 
measured quantity. Use information indicated in the Contract Documents to determine 
quantities. 

8. Each item in the schedule of values and Applications for Payment shall be complete. 
Include total cost and proportionate share of general overhead and profit for each item. 

a. Temporary facilities and other major cost items that are not direct cost of actual 
work-in-place may be shown either as separate line items in the schedule of 
values or distributed as general overhead expense, at Contractor's option. 

9. Schedule Updating: Update and resubmit the schedule of values before the next 
Applications for Payment when Change Orders or Construction Change Directives result 
in a change in the Contract Sum. 

1.3 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment shall be consistent with previous applications and payments as 
certified by Architect and paid for by Owner. 

1. Initial Application for Payment, Application for Payment at time of Substantial Completion, 
and final Application for Payment involve additional requirements. 

B. Payment Application Times: The date for each progress payment is indicated in the Agreement 
between Owner and Contractor. The period of construction work covered by each Application 
for Payment is the period indicated in the Agreement. 

C. Payment Application Times: Submit Application for Payment to Architect by the last day  of the 
month. The period covered by each Application for Payment is one month, ending on the last 
day of the month. 

D. Application for Payment Forms: Use AIA Document G702 and AIA Document G703 as form for 
Applications for Payment. 

E. Application Preparation: Complete every entry on form. Notarize and execute by a person 
authorized to sign legal documents on behalf of Contractor. Architect will return incomplete 
applications without action. 

1. Entries shall match data on the schedule of values and Contractor's construction 
schedule. Use updated schedules if revisions were made. 
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2. Include amounts of Change Orders and Construction Change Directives issued before 
last day of construction period covered by application. 

F. Transmittal: Submit five (5)  signed and notarized original copies of each Application for 
Payment to Architect by a method ensuring receipt within 24 hours. One copy shall include 
waivers of lien and similar attachments if required. 

1. Transmit each copy with a transmittal form listing attachments and recording appropriate 
information about application. 

G. Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of mechanic's 
lien from entities lawfully entitled to file a mechanic's lien arising out of the Contract and related 
to the Work covered by the payment. 

1. Submit partial waivers on each item for amount requested in previous application, after 
deduction for retainage, on each item. 

2. When an application shows completion of an item, submit conditional final or full waivers. 
3. Owner reserves the right to designate which entities involved in the Work must submit 

waivers. 
4. Waiver Forms: Submit executed waivers of lien on forms acceptable to Owner. 

H. Initial Application for Payment: Administrative actions and submittals that must precede or 
coincide with submittal of first Application for Payment include the following: 

1. List of subcontractors. 
2. Schedule of values. 
3. Contractor's construction schedule (preliminary if not final). 
4. Schedule of unit prices. 
5. Submittal schedule (preliminary if not final). 
6. List of Contractor's staff assignments. 
7. List of Contractor's principal consultants. 
8. Copies of building permits. 
9. Copies of authorizations and licenses from authorities having jurisdiction for performance 

of the Work. 
10. Initial progress report. 
11. Report of preconstruction conference. 
12. Certificates of insurance and insurance policies. 

I. Application for Payment at Substantial Completion: After Architect issues the Certificate of 
Substantial Completion, submit an Application for Payment showing 100 percent completion for 
portion of the Work claimed as substantially complete. 

1. Include documentation supporting claim that the Work is substantially complete and a 
statement showing an accounting of changes to the Contract Sum. 

2. This application shall reflect Certificates of Partial Substantial Completion issued 
previously for Owner occupancy of designated portions of the Work. 

J. Final Payment Application: After completing Project closeout requirements, submit final 
Application for Payment with releases and supporting documentation not previously submitted 
and accepted, including, but not limited, to the following: 

1. Evidence of completion of Project closeout requirements. 
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2. Insurance certificates for products and completed operations where required and proof 
that taxes, fees, and similar obligations were paid. 

3. Updated final statement, accounting for final changes to the Contract Sum. 
4. AIA Document G706-1994, "Contractor's Affidavit of Payment of Debts and Claims." 
5. AIA Document G706A-1994, "Contractor's Affidavit of Release of Liens." 
6. AIA Document G707-1994, "Consent of Surety to Final Payment." 
7. Evidence that claims have been settled. 
8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of 

date of Substantial Completion or when Owner took possession of and assumed 
responsibility for corresponding elements of the Work. 

9. Final liquidated damages settlement statement. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 2900 



WESTSIDE CAMPUS CENTER CAFE ADDITION        SECTION 01 3100 
WESTERN CONNECTICUT STATE UNIVERSITY  PROJECT MANAGEMENT & COORDIANTION 
  PAGE 1 OF 7 

 
 

   
  PROJECT NO. BI-RD-297 
 

SECTION 01 3100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on Project 
including, but not limited to, the following: 

1. Coordination drawings. 
2. Requests for Information (RFIs). 
3. Project meetings. 

1.2 DEFINITIONS 

A. RFI: Request from Owner, Architect, or Contractor seeking information required by or 
clarifications of the Contract Documents. 

1.3 INFORMATIONAL SUBMITTALS 

A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each 
portion of the Work, including those who are to furnish products or equipment fabricated to a 
special design. Include the following information in tabular form: 

1. Name, address, and telephone number of entity performing subcontract or supplying 
products. 

2. Number and title of related Specification Section(s) covered by subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 

1.4 GENERAL COORDINATION PROCEDURES 

A. Coordination: Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate 
construction operations, included in different Sections, that depend on each other for proper 
installation, connection, and operation. 

1. Schedule construction operations in sequence required to obtain the best results where 
installation of one part of the Work depends on installation of other components, before 
or after its own installation. 

2. Coordinate installation of different components to ensure maximum performance and 
accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

B. Prepare memoranda for distribution to each party involved, outlining special procedures 
required for coordination. Include such items as required notices, reports, and list of attendees 
at meetings. 
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1. Prepare similar memoranda for Owner and separate contractors if coordination of their 
Work is required. 

C. Administrative Procedures: Coordinate scheduling and timing of required administrative 
procedures with other construction activities to avoid conflicts and to ensure orderly progress of 
the Work. Such administrative activities include, but are not limited to, the following: 

1. Preparation of Contractor's construction schedule. 
2. Preparation of the schedule of values. 
3. Installation and removal of temporary facilities and controls. 
4. Delivery and processing of submittals. 
5. Progress meetings. 
6. Preinstallation conferences. 
7. Project closeout activities. 
8. Startup and adjustment of systems. 

1.5 COORDINATION DRAWINGS 

A. Coordination Drawings, General: Prepare coordination drawings according to requirements in 
individual Sections, where installation is not completely shown on Shop Drawings, where limited 
space availability necessitates coordination, or if coordination is required to facilitate integration 
of products and materials fabricated or installed by more than one entity. 

1. Content: Project-specific information, drawn accurately to a scale large enough to 
indicate and resolve conflicts. Do not base coordination drawings on standard printed 
data. Include the following information, as applicable: 

a. Indicate functional and spatial relationships of components of architectural, 
structural, civil, mechanical, and electrical systems. 

b. Indicate dimensions shown on the Drawings. Specifically note dimensions that 
appear to be in conflict with submitted equipment and minimum clearance 
requirements. Provide alternate sketches to Architect indicating proposed 
resolution of such conflicts. Minor dimension changes and difficult installations will 
not be considered changes to the Contract. 

1.6 REQUESTS FOR INFORMATION (RFIs) 

A. General: Immediately on discovery of the need for additional information or interpretation of the 
Contract Documents, Contractor shall prepare and submit an RFI in the form specified. 

1. Architect will return RFIs submitted to Architect by other entities controlled by Contractor 
with no response. 

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's 
work or work of subcontractors. 

B. Content of the RFI: Include a detailed, legible description of item needing information or 
interpretation and the following: 

1. Project name. 
2. Project number. 
3. Date. 



WESTSIDE CAMPUS CENTER CAFE ADDITION        SECTION 01 3100 
WESTERN CONNECTICUT STATE UNIVERSITY  PROJECT MANAGEMENT & COORDIANTION 
  PAGE 3 OF 7 

 
 

   
  PROJECT NO. BI-RD-297 
 

4. Name of Contractor. 
5. Name of Architect. 
6. RFI number, numbered sequentially. 
7. RFI subject. 
8. Specification Section number and title and related paragraphs, as appropriate. 
9. Drawing number and detail references, as appropriate. 
10. Field dimensions and conditions, as appropriate. 
11. Contractor's suggested resolution. If Contractor's solution(s) impacts the Contract Time 

or the Contract Sum, Contractor shall state impact in the RFI. 
12. Contractor's signature. 
13. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop 

Drawings, coordination drawings, and other information necessary to fully describe items 
needing interpretation. 

C. RFI Forms: [AIA Document G716] Software-generated form with substantially the same content 
as indicated above, acceptable to Architect]. 

D. Architect's Action: Architect will review each RFI, determine action required, and respond. Allow 
seven <7> working days for Architect's response for each RFI. RFIs received by Architect  after 
1:00 p.m. will be considered as received the following working day. 

1. The following RFIs will be returned without action: 

a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for coordination information already indicated in the Contract 

Documents. 
d. Requests for adjustments in the Contract Time or the Contract Sum. 
e. Requests for interpretation of Architect's actions on submittals. 
f. Incomplete RFIs or inaccurately prepared RFIs. 

2. Architect's action may include a request for additional information, in which case 
Architect's time for response will date from time of receipt of additional information. 

3. Architect's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit Change Proposal according to 
Section 01250 "Contract Modification Procedures." 

a. If Contractor believes the RFI response warrants change in the Contract Time or 
the Contract Sum, notify Architect  in writing within ten <10> days of receipt of the 
RFI response. 

E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. 
Submit log weekly.  Software log with not less than the following:] 

1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Architect. 
4. RFI number including RFIs that were dropped and not submitted. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Architect's response was received. 
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F. On receipt of Architect's  action, update the RFI log and immediately distribute the RFI response 
to affected parties. Review response and notify Architect within seven <7> days if Contractor 
disagrees with response. 

1. Identification of related Minor Change in the Work, Construction Change Directive, and 
Proposal Request, as appropriate. 

2. Identification of related Field Order, Work Change Directive, and Proposal Request, as 
appropriate. 

1.7 PROJECT MEETINGS 

A. General: Architect will schedule and conduct meetings and conferences at Project site unless 
otherwise indicated. 

1. Attendees: Inform participants and others involved, and individuals whose presence is 
required, of date and time of each meeting. Notify Owner and Architect of scheduled 
meeting dates and times. 

2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees. 
3. Minutes: Entity responsible for conducting meeting will record significant discussions and 

agreements achieved. Distribute the meeting minutes to everyone concerned, including 
Owner and Architect, within three (3) days of the meeting. 

B. Preconstruction Conference: Schedule and conduct a preconstruction conference before 
starting construction, at a time convenient to Owner and Architect, but no later than fifteen (15)  
days after execution of the Agreement. 

1. Attendees: Authorized representatives of Owner, Architect, and their consultants; 
Contractor and its superintendent; major subcontractors; suppliers; and other concerned 
parties shall attend the conference. Participants at the conference shall be familiar with 
Project and authorized to conclude matters relating to the Work. 

2. Agenda: Discuss items of significance that could affect progress, including the following: 

a. Tentative construction schedule. 
b. Phasing. 
c. Critical work sequencing and long-lead items. 
d. Designation of key personnel and their duties. 
e. Procedures for processing field decisions and Change Orders. 
f. Procedures for RFIs. 
g. Procedures for testing and inspecting. 
h. Procedures for processing Applications for Payment. 
i. Distribution of the Contract Documents. 
j. Submittal procedures. 
k. Preparation of record documents. 
l. Use of the premises 
m. Work restrictions. 
n. Working hours. 
o. Owner's occupancy requirements. 
p. Responsibility for temporary facilities and controls. 
q. Procedures for moisture and mold control. 
r. Procedures for disruptions and shutdowns. 
s. Construction waste management and recycling. 
t. Parking availability. 
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u. Office, work, and storage areas. 
v. Equipment deliveries and priorities. 
w. First aid. 
x. Security. 
y. Progress cleaning. 

3. Minutes: Entity responsible for conducting meeting will record and distribute meeting 
minutes. 

C. Preinstallation Conferences: Conduct a preinstallation conference at Project site before each 
construction activity that requires coordination with other construction. 

1. Attendees: Installer and representatives of manufacturers and fabricators involved in or 
affected by the installation and its coordination or integration with other materials and 
installations that have preceded or will follow, shall attend the meeting. Advise Architect 
and Owner Representative of scheduled meeting dates. 

2. Agenda: Review progress of other construction activities and preparations for the 
particular activity under consideration, including requirements for the following: 

a. Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Possible conflicts. 
i. Compatibility problems. 
j. Time schedules. 
k. Weather limitations. 
l. Manufacturer's written instructions. 
m. Warranty requirements. 
n. Compatibility of materials. 
o. Acceptability of substrates. 
p. Temporary facilities and controls. 
q. Space and access limitations. 
r. Regulations of authorities having jurisdiction. 
s. Testing and inspecting requirements. 
t. Installation procedures. 
u. Coordination with other work. 
v. Required performance results. 
w. Protection of adjacent work. 
x. Protection of construction and personnel. 

3. Record significant conference discussions, agreements, and disagreements, including 
required corrective measures and actions. 

4. Reporting: Distribute minutes of the meeting to each party present and to other parties 
requiring information. 

5. Do not proceed with installation if the conference cannot be successfully concluded. 
Initiate whatever actions are necessary to resolve impediments to performance of the 
Work and reconvene the conference at earliest feasible date. 

D. Progress Meetings: Architect will conduct  progress meetings at weekly 
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1. Attendees: In addition to representatives of Owner, and Architect, each contractor, 
subcontractor, supplier, and other entity concerned with current progress or involved in 
planning, coordination, or performance of future activities shall be represented at these 
meetings. All participants at the meeting shall be familiar with Project and authorized to 
conclude matters relating to the Work. 

2. Agenda: Review and correct or approve minutes of previous progress meeting. Review 
other items of significance that could affect progress. Include topics for discussion as 
appropriate to status of Project. 

a. Contractor's Construction Schedule: Review progress since the last meeting. 
Determine whether each activity is on time, ahead of schedule, or behind 
schedule, in relation to Contractor's construction schedule. Determine how 
construction behind schedule will be expedited; secure commitments from parties 
involved to do so. Discuss whether schedule revisions are required to ensure that 
current and subsequent activities will be completed within the Contract Time. 

1) Review schedule for next period. 

b. Review present and future needs of each entity present, including the following: 

1) Interface requirements. 
2) Sequence of operations. 
3) Status of submittals. 
4) Deliveries. 
5) Off-site fabrication. 
6) Access. 
7) Site utilization. 
8) Temporary facilities and controls. 
9) Progress cleaning. 
10) Quality and work standards. 
11) Status of correction of deficient items. 
12) Field observations. 
13) Status of RFIs. 
14) Status of proposal requests. 
15) Pending changes. 
16) Status of Change Orders. 
17) Pending claims and disputes. 
18) Documentation of information for payment requests. 

3. Minutes: Architect will record and distribute the meeting minutes to each party present 
and to parties requiring information. 

a. Schedule Updating: Revise Contractor's construction schedule after each progress 
meeting where revisions to the schedule have been made or recognized. Issue 
revised schedule concurrently with the report of each meeting. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 3100 
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SECTION 01 3200 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the progress of 
construction during performance of the Work, including the following: 

1. Contractor's construction schedule. 
2. Construction schedule updating reports. 
3. Daily construction reports. 
4. Site condition reports. 

B. Related Requirements: 

1. Section 01125 "Summary of Multiple Contracts" for preparing a combined Contractor's 
construction schedule. 

1.2 DEFINITIONS 

A. Activity: A discrete part of a project that can be identified for planning, scheduling, monitoring, and 
controlling the construction project. Activities included in a construction schedule consume time and 
resources. 

1. Critical Activity: An activity on the critical path that must start and finish on the planned early 
start and finish times. 

2. Predecessor Activity: An activity that precedes another activity in the network. 
3. Successor Activity: An activity that follows another activity in the network. 

B. CPM: Critical path method, which is a method of planning and scheduling a construction project 
where activities are arranged based on activity relationships. Network calculations determine when 
activities can be performed and the critical path of Project. 

C. Float: The measure of leeway in starting and completing an activity. 

1.3 INFORMATIONAL SUBMITTALS 

A. Format for Submittals: Submit required submittals in the following format: 

1. Working electronic copy of schedule file, where indicated. 
2. PDF electronic file. 

B. Contractor's Construction Schedule: Initial schedule, of size required to display entire schedule for 
entire construction period. 

C. Construction Schedule Updating Reports: Submit with Applications for Payment. 
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D. Daily Construction Reports: Submit at weekly intervals. 

E. Site Condition Reports: Submit at time of discovery of differing conditions. 

1.4 COORDINATION 

A. Coordinate Contractor's construction schedule with the schedule of values. submittal schedule, 
progress reports, payment requests, and other required schedules and reports. 

1. Secure time commitments for performing critical elements of the Work from entities involved. 
2. Coordinate each construction activity in the network with other activities and schedule them in 

proper sequence. 

PART 2 - PRODUCTS 

2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 

A. Time Frame: Extend schedule from date established for the Notice to Proceed to date of Substantial 
Completion. 

1. Contract completion date shall not be changed by submission of a schedule that shows an 
early completion date, unless specifically authorized by Change Order. 

B. Activities: Treat each separate area as a separate numbered activity for each main element of the 
Work. Comply with the following: 

C. Constraints: Include constraints and work restrictions indicated in the Contract Documents and as 
follows in schedule, and show how the sequence of the Work is affected. 

 
1. Work Restrictions: Show the effect of the following items on the schedule: 

a. Coordination with existing construction. 
b. Limitations of continued occupancies. 
c. Uninterruptible services. 
d. Partial occupancy before Substantial Completion. 
e. Use of premises restrictions. 
f. Provisions for future construction. 
g. Seasonal variations. 
h. Environmental control. 

2. Work Stages: Indicate important stages of construction for each major portion of the Work. 

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART) 

A. Gantt-Chart Schedule: Submit a comprehensive, fully developed, horizontal, Gantt-chart-type, 
Contractor's construction schedule within thirty [30]  days of date established for the Notice to 
Proceed. 
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B. Preparation: Indicate each significant construction activity separately. Identify first workday of each 
week with a continuous vertical line.. 

2.3 REPORTS 

A. Daily Construction Reports: Prepare a daily construction report recording the following information 
concerning events at Project site: 

1. List of subcontractors at Project site. 
2. List of separate contractors at Project site. 
3. Approximate count of personnel at Project site. 
4. Equipment at Project site. 
5. Material deliveries. 
6. High and low temperatures and general weather conditions, including presence of rain or 

snow. 
7. Accidents. 
8. Meetings and significant decisions. 
9. Unusual events. 
10. Stoppages, delays, shortages, and losses. 
11. Meter readings and similar recordings. 
12. Emergency procedures. 
13. Orders and requests of authorities having jurisdiction. 
14. Change Orders received and implemented. 
15. Change Directives received and implemented. 
16. Services connected and disconnected. 
17. Equipment or system tests and startups. 
18. Partial completions and occupancies. 
19. Substantial Completions authorized. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Contractor's Construction Schedule Updating: At monthly intervals, update schedule to reflect actual 
construction progress and activities. 

B. Distribution: Distribute copies of approved schedule to Architect Owner, separate contractors, 
testing and inspecting agencies, and other parties identified by Contractor with a need-to-know 
schedule responsibility. 

1. Post copies in Project meeting rooms and temporary field offices. 
2. When revisions are made, distribute updated schedules to the same parties and post in the 

same locations. Delete parties from distribution when they have completed their assigned 
portion of the Work and are no longer involved in performance of construction activities. 

END OF SECTION 01 3200 
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SECTION 01 3220 - PHOTOGRAPHIC DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for the following: 

1. Preconstruction photographs. 
2. Periodic construction photographs. 

B. Related Requirements: 

1. Section 01770 "Closeout Procedures" for submitting photographic documentation as 
Project Record Documents at Project closeout. 

1.2 INFORMATIONAL SUBMITTALS 

A. Key Plan: Submit key plan of Project site and building with notation of vantage points marked 
for location and direction of each photograph. Include same information as corresponding 
photographic documentation. 

B. Digital Photographs: Submit unaltered, original, full-size image files within seven days of taking 
photographs. 

1. Digital Camera: Minimum sensor resolution of eight [8]  megapixels. 
2. Identification: Provide the following information with each image description in file 

metadata tag: 

a. Name of Project. 
b. Name and contact information for photographer. 
c. Date photograph was taken. 
d. Description of vantage point, indicating location, direction (by compass point), and 

elevation or story of construction. 

C. Construction Photographs: Submit two (2)  prints of each photographic view within seven (7)  
days of taking photographs. 

1. Format: 8-by-10-inch smooth-surface matte prints on single-weight, commercial-grade 
photographic paper; enclosed back to back in clear plastic sleeves that are punched for 
standard three-ring binder. 

2. Identification: On back of each print, provide an applied label or rubber-stamped 
impression with the following information: 

a. Name of Project. 
b. Name and contact information for photographer. 
c. Name of Architect. 
d. Name of Contractor. 
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e. Date photograph was taken if not date stamped by camera. 
f. Description of vantage point, indicating location, direction (by compass point), and 

elevation or story of construction. 
g. Unique sequential identifier keyed to accompanying key plan. 

1.3 USAGE RIGHTS 

A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited 
reproduction of photographic documentation. 

PART 2 - PRODUCTS 

2.1 PHOTOGRAPHIC MEDIA 

A. Digital Images: Provide images in JPG format, with minimum size of eight (8)  megapixels. 

PART 3 - EXECUTION 

3.1 CONSTRUCTION PHOTOGRAPHS 

A. Photographer: Engage a qualified photographer to take construction photographs. 

B. General: Take photographs using the maximum range of depth of field, and that are in focus, to 
clearly show the Work. Photographs with blurry or out-of-focus areas will not be accepted. 

1. Maintain key plan with each set of construction photographs that identifies each 
photographic location. 

C. Digital Images: Submit digital images exactly as originally recorded in the digital camera, 
without alteration, manipulation, editing, or modifications using image-editing software. 

1. Date and Time: Include date and time in file name for each image. 
2. Field Office Images: Maintain one set of images accessible in the field office at Project 

site, available at all times for reference. Identify images in the same manner as those 
submitted to Architect. 

D. Preconstruction Photographs: Before commencement of demolition take photographs of each 
townhouse or apartment work area, including existing items to remain during construction, from 
different vantage points. 

E. Periodic Construction Photographs: Take photographs weekly, with timing each month adjusted 
to coincide with the cutoff date associated with each Application for Payment. Select vantage 
points to show status of construction and progress since last photographs were taken. 

F. Final Completion Construction Photographs: Take twenty (20)   color photographs of site  after 
date of Substantial Completion for submission as Project Record Documents. Take fore and 
after photographs of each kitchen and bathroom. 
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END OF SECTION 01 3220 
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SECTION 01 3300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes requirements for the submittal schedule and administrative and procedural 
requirements for submitting Shop Drawings, Product Data, Samples, and other submittals. 

B. Related Requirements: 

1. Section 01320 "Construction Progress Documentation" for submitting schedules and 
reports, including Contractor's construction schedule. 

2. Section 01781 "Project Record Documents" for submitting record Drawings, record 
Specifications, and record Product Data. 

3. Section 01782 "Operation and Maintenance Data" for submitting operation and 
maintenance manuals. 

4. Section 01820 "Demonstration and Training" for submitting video recordings of 
demonstration of equipment and training of Owner's personnel. 

1.2 DEFINITIONS 

A. Action Submittals: Written and graphic information and physical samples that require Architect's 
responsive action. 

B. Informational Submittals: Written and graphic information and physical samples that do not 
require Architect's responsive action. Submittals may be rejected for not complying with 
requirements. 

1.3 ACTION SUBMITTALS 

A. Submittal Schedule: Submit a schedule of submittals, arranged in chronological order by dates 
required by construction schedule. Include time required for review, ordering, manufacturing, 
fabrication, and delivery when establishing dates. Include additional time required for making 
corrections or revisions to submittals noted by Architect and additional time for handling and 
reviewing submittals required by those corrections. 

1.4 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. Architect's Digital Data Files: Electronic copies of digital data files of the Contract Drawings will  
be provided by Architect for Contractor's use in preparing submittals. 

1. Architect will furnish Contractor one set of digital data drawing files of the Contract 
Drawings for use in preparing Shop Drawings and Project record drawings. 
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a. Architect makes no representations as to the accuracy or completeness of digital 
data drawing files as they relate to the Contract Drawings. 

b. Contractor shall execute a data licensing agreement in the form of 
AIA Document C106, Digital Data Licensing Agreement >. 

B. Coordination: Coordinate preparation and processing of submittals with performance of 
construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, 
and related activities that require sequential activity. 

2. Coordinate transmittal of different types of submittals for related parts of the Work so 
processing will not be delayed because of need to review submittals concurrently for 
coordination. 

a. Architect reserves the right to withhold action on a submittal requiring coordination 
with other submittals until related submittals are received. 

C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. 
Time for review shall commence on Architect's receipt of submittal. No extension of the 
Contract Time will be authorized because of failure to transmit submittals enough in advance of 
the Work to permit processing, including resubmittals. 

1. Initial Review: Allow [15]  days for initial review of each submittal. Allow additional time if 
coordination with subsequent submittals is required. Architect will advise Contractor when 
a submittal being processed must be delayed for coordination. 

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner 
as initial submittal. 

3. Resubmittal Review: Allow [15]  days for review of each resubmittal. 

D. Paper Submittals: Place a permanent label or title block on each submittal item for identification. 

1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Provide a space approximately 6 by 8 inches  on label or beside title block to record 

Contractor's review and approval markings and action taken by Architect. 
3. Include the following information for processing and recording action taken: 

a. Project name. 
b. Date. 
c. Name of Architect. 
d. Name of Construction Manager. 
e. Name of Contractor. 
f. Name of subcontractor. 
g. Name of supplier. 
h. Name of manufacturer. 
i. Submittal number or other unique identifier, including revision identifier. 

1) Submittal number shall use Specification Section number followed by a 
decimal point and then a sequential number (e.g., 06100.01). Resubmittals 
shall include an alphabetic suffix after another decimal point (e.g., 
06100.01.A). 

j. Number and title of appropriate Specification Section. 
k. Drawing number and detail references, as appropriate. 
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l. Location(s) where product is to be installed, as appropriate. 
m. Other necessary identification. 

4. Additional Paper Copies: Unless additional copies are required for final submittal, and 
unless Architect observes noncompliance with provisions in the Contract Documents, 
initial submittal may serve as final submittal. 

a. Submit one copy of submittal to concurrent reviewer in addition to specified 
number of copies to Architect. 

5. Transmittal for Paper Submittals: Assemble each submittal individually and appropriately 
for transmittal and handling. Transmit each submittal using a transmittal form. Architect 
will discard submittals received from sources other than Contractor. 

  
a. Transmittal Form for Paper Submittals: Provide locations on form for the following 

information: 

1) Project name. 
2) Date. 
3) Destination (To:). 
4) Source (From:). 
5) Name and address of Architect. 
6) Name of Construction Manager. 
7) Name of Contractor. 
8) Name of firm or entity that prepared submittal. 
9) Names of subcontractor, manufacturer, and supplier. 
10) Category and type of submittal. 
11) Submittal purpose and description. 
12) Specification Section number and title. 
13) Specification paragraph number or drawing designation and generic name 

for each of multiple items. 
14) Drawing number and detail references, as appropriate. 
15) Indication of full or partial submittal. 
16) Transmittal number[,  
17) Submittal and transmittal distribution record. 
18) Remarks. 
19) Signature of transmitter. 

E. Electronic Submittals: Identify and incorporate information in each electronic submittal file as 
follows: 

1. Assemble complete submittal package into a single indexed file incorporating submittal 
requirements of a single Specification Section and transmittal form with links enabling 
navigation to each item. 

2. Name file with submittal number or other unique identifier, including revision identifier. 

a. File name shall use project identifier and Specification Section number followed by 
a decimal point and then a sequential number (e.g., LNHS-06100.01). 
Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 
LNHS-06100.01.A). 
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3. Provide means for insertion to permanently record Contractor's review and approval 
markings and action taken by Architect. 

4. Transmittal Form for Electronic Submittals: Use electronic form acceptable to Owner, 
containing the following information: 

a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name of Construction Manager. 
e. Name of Contractor. 
f. Name of firm or entity that prepared submittal. 
g. Names of subcontractor, manufacturer, and supplier. 
h. Category and type of submittal. 
i. Submittal purpose and description. 
j. Specification Section number and title. 
k. Specification paragraph number or drawing designation and generic name for each 

of multiple items. 
l. Drawing number and detail references, as appropriate. 
m. Location(s) where product is to be installed, as appropriate. 
n. Related physical samples submitted directly. 
o. Indication of full or partial submittal. 
p. Transmittal number. 
q. Submittal and transmittal distribution record. 
r. Other necessary identification. 
s. Remarks. 

 

F. Options: Identify options requiring selection by Architect. 

G. Deviations: Identify deviations from the Contract Documents on submittals. 

H. Resubmittals: Make resubmittals in same form and number of copies as initial submittal. 

1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block and clearly indicate extent of 

revision. 
3. Resubmit submittals until they are marked with approval notation from Architect's action 

stamp. 

I. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities. Show distribution on transmittal forms. 

J. Use for Construction: Retain complete copies of submittals on Project site. Use only final action 
submittals that are marked with approval notation from Architect's  action stamp. 

PART 2 - PRODUCTS 

2.1 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements: 
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1. Submit electronic submittals via email as PDF electronic files. 

a. Architect[,  will return annotated file. Annotate and retain one copy of file as an 
electronic Project record document file. 

2. Action Submittals: Submit three (3)  paper copies of each submittal unless otherwise 
indicated. Architect[,  will return two (2) copies. 

3. Informational Submittals: Submit two (2) paper copies of each submittal unless otherwise 
indicated. Architect  will not return copies. 

B. Product Data: Collect information into a single submittal for each element of construction and 
type of product or equipment. 

1. If information must be specially prepared for submittal because standard published data 
are not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 
3. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 
b. Manufacturer's product specifications. 
c. Standard color charts. 
d. Statement of compliance with specified referenced standards. 
e. Testing by recognized testing agency. 
f. Application of testing agency labels and seals. 
g. Notation of coordination requirements. 
h. Availability and delivery time information. 

4. For equipment, include the following in addition to the above, as applicable: 

a. Wiring diagrams showing factory-installed wiring. 
b. Printed performance curves. 
c. Operational range diagrams. 
d. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 

5. Submit Product Data before or concurrent with Samples. 

C. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base 
Shop Drawings on reproductions of the Contract Documents or standard printed data.  

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the 
following information, as applicable: 

a. Identification of products. 
b. Schedules. 
c. Compliance with specified standards. 
d. Notation of coordination requirements. 
e. Notation of dimensions established by field measurement. 
f. Relationship and attachment to adjoining construction clearly indicated. 
g. Seal and signature of professional engineer if specified. 

2. Sheet Size: Except for templates, patterns, and similar full-size drawings, submit Shop 
Drawings on sheets at least 8-1/2 by 11 inches, but no larger than 30 by 42 inches. 
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3. Submit Shop Drawings in the following format: 

a. PDF electronic file. 
b. Three (3) opaque copies of each submittal. Architect  will retain one (1) copies; 

remainder will be returned. 

D. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between 
submittal and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories 
together in one submittal package. 

2. Identification: Attach label on unexposed side of Samples that includes the following: 

a. Generic description of Sample. 
b. Product name and name of manufacturer. 
c. Sample source. 
d. Number and title of applicable Specification Section. 

3. For projects where electronic submittals are required, provide corresponding electronic 
submittal of Sample transmittal, digital image file illustrating Sample characteristics, and 
identification information for record. 

4. Disposition: Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity. Sample sets may be 
used to determine final acceptance of construction associated with each set. 

a. Samples that may be incorporated into the Work are indicated in individual 
Specification Sections. Such Samples must be in an undamaged condition at time 
of use. 

b. Samples not incorporated into the Work, or otherwise designated as Owner's 
property, are the property of Contractor. 

5. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or 
sections of units showing the full range of colors, textures, and patterns available. 

a. Number of Samples: Submit one (1) set(s) of available choices where color, 
pattern, texture, or similar characteristics are required to be selected from 
manufacturer's product line. Architect[, through Construction Manager,] will 
return submittal with options selected. 

6. Samples for Verification: Submit full-size units or Samples of size indicated, prepared 
from same material to be used for the Work, cured and finished in manner specified, and 
physically identical with material or product proposed for use, and that show full range of 
color and texture variations expected. Samples include, but are not limited to, the 
following: partial sections of manufactured or fabricated components; small cuts or 
containers of materials; complete units of repetitively used materials; swatches showing 
color, texture, and pattern; color range sets; and components used for independent 
testing and inspection. 

a. Number of Samples: Submit three (3) sets of Samples. Architect  will keep one (1)  
sample set; remainder will be returned. 
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E. Product Schedule: As required in individual Specification Sections, prepare a written summary 
indicating types of products required for the Work and their intended location. Include the 
following information in tabular form: 

1. Submit product schedule in the following format: 

a. PDF electronic file. 
b. Three (3)  paper copies of product schedule or list unless otherwise indicated. 

Architect  will return two (2)  copies. 

F. Coordination Drawings Submittals: Comply with requirements specified in Section 01310 
"Project Management and Coordination." 

G. Contractor's Construction Schedule: Comply with requirements specified in Section 01320 
"Construction Progress Documentation." 

H. Application for Payment and Schedule of Values: Comply with requirements specified in 
Section 01290 "Payment Procedures." 

I. Test and Inspection Reports and Schedule of Tests and Inspections Submittals: Comply with 
requirements specified in Section 01400 "Quality Requirements." 

J. Closeout Submittals and Maintenance Material Submittals: Comply with requirements specified 
in Section 01770 "Closeout Procedures." 

K. Maintenance Data: Comply with requirements specified in Section 01782 "Operation and 
Maintenance Data." 

L. Qualification Data: Prepare written information that demonstrates capabilities and experience of 
firm or person. Include lists of completed projects with project names and addresses, contact 
information of architects and owners, and other information specified. 

M. Installer Certificates: Submit written statements on manufacturer's letterhead certifying that 
Installer complies with requirements in the Contract Documents and, where required, is 
authorized by manufacturer for this specific Project. 

N. Manufacturer Certificates: Submit written statements on manufacturer's letterhead certifying that 
manufacturer complies with requirements in the Contract Documents. Include evidence of 
manufacturing experience where required. 

O. Product Certificates: Submit written statements on manufacturer's letterhead certifying that 
product complies with requirements in the Contract Documents. 

P. Material Certificates: Submit written statements on manufacturer's letterhead certifying that 
material complies with requirements in the Contract Documents. 

Q. Material Test Reports: Submit reports written by a qualified testing agency, on testing agency's 
standard form, indicating and interpreting test results of material for compliance with 
requirements in the Contract Documents. 

R. Product Test Reports: Submit written reports indicating that current product produced by 
manufacturer complies with requirements in the Contract Documents. Base reports on 
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evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, or 
on comprehensive tests performed by a qualified testing agency. 

S. Research Reports: Submit written evidence, from a model code organization acceptable to 
authorities having jurisdiction, that product complies with building code in effect for Project. 

T. Schedule of Tests and Inspections: Comply with requirements specified in Section 01400 
"Quality Requirements." 

U. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of tests performed before installation 
of product, for compliance with performance requirements in the Contract Documents. 

V. Compatibility Test Reports: Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of compatibility tests performed 
before installation of product. Include written recommendations for primers and substrate 
preparation needed for adhesion. 

W. Field Test Reports: Submit written reports indicating and interpreting results of field tests 
performed either during installation of product or after product is installed in its final location, for 
compliance with requirements in the Contract Documents. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Action and Informational Submittals: Review each submittal and check for coordination with 
other Work of the Contract and for compliance with the Contract Documents. Note corrections 
and field dimensions. Mark with approval stamp before submitting to Architect. 

B. Project Closeout and Maintenance Material Submittals: See requirements in Section 01770 
"Closeout Procedures." 

C. Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name 
and location, submittal number, Specification Section title and number, name of reviewer, date 
of Contractor's approval, and statement certifying that submittal has been reviewed, checked, 
and approved for compliance with the Contract Documents. 

3.2 ARCHITECT'S ACTION 

A. General: Architect will not review submittals that do not bear Contractor's approval stamp and 
will return them without action. 

B. Action Submittals: Architect  will review each submittal, make marks to indicate corrections or 
revisions required, and return it. Architect  will stamp each submittal with an action stamp and 
will mark stamp appropriately to indicate action.  

C. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 
for resubmittal without review. 
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D. Submittals not required by the Contract Documents may not be reviewed and may be 
discarded. 

END OF SECTION 01 3300 
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SECTION 01 4000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

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

B. Testing and inspecting services are required to verify compliance with requirements specified or 
indicated. These services do not relieve Contractor of responsibility for compliance with the 
Contract Document requirements. Specific test and inspection requirements are not specified in 
this Section. 

1.2 DEFINITIONS 

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

B. Quality-Control Services: Tests, inspections, procedures, and related actions during and after 
execution of the Work to evaluate that actual products incorporated into the Work and 
completed construction comply with requirements. Services do not include contract enforcement 
activities performed by Architect. 

C. Mockups: Full-size physical assemblies that are constructed on-site. Mockups are constructed 
to verify selections made under Sample submittals; to demonstrate aesthetic effects and, where 
indicated, qualities of materials and execution; to review coordination, testing, or operation; to 
show interface between dissimilar materials; and to demonstrate compliance with specified 
installation tolerances. Mockups are not Samples. Unless otherwise indicated, approved 
mockups establish the standard by which the Work will be judged. 

D. Preconstruction Testing: Tests and inspections performed specifically for Project before 
products and materials are incorporated into the Work, to verify performance or compliance with 
specified criteria. 

E. Product Testing: Tests and inspections that are performed by an NRTL, an NVLAP, or a testing 
agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to 
establish product performance and compliance with specified requirements. 

F. Source Quality-Control Testing: Tests and inspections that are performed at the source, e.g., 
plant, mill, factory, or shop. 

G. Field Quality-Control Testing: Tests and inspections that are performed on-site for installation of 
the Work and for completed Work. 

H. Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing 
laboratory shall mean the same as testing agency. 
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I. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an 
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, 
including installation, erection, application, and similar operations. 

J. Experienced: When used with an entity or individual, "experienced" means having successfully 
completed a minimum of five (5) previous projects similar in nature, size, and extent to this 
Project; being familiar with special requirements indicated; and having complied with 
requirements of authorities having jurisdiction. 

1.3 CONFLICTING REQUIREMENTS 

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

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

1.4 INFORMATIONAL SUBMITTALS 

A. Contractor's Statement of Responsibility: When required by authorities having jurisdiction, 
submit copy of written statement of responsibility sent to authorities having jurisdiction before 
starting work on the following systems: 

1. Seismic-force-resisting system, designated seismic system, or component listed in the 
designated seismic system quality-assurance plan prepared by Architect. 

2. Main wind-force-resisting system or a wind-resisting component listed in the wind-force-
resisting system quality-assurance plan prepared by Architect. 

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

1.5 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other 
Sections. Include the following: 

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

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

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

B. Manufacturer's Field Reports: Prepare written information documenting tests and inspections 
specified in other Sections. Include the following: 

1. Name, address, and telephone number of representative making report. 
2. Statement on condition of substrates and their acceptability for installation of product. 
3. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 
4. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
5. Other required items indicated in individual Specification Sections. 

C. Permits, Licenses, and Certificates: For Owner's records, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 
payments, judgments, correspondence, records, and similar documents, established for 
compliance with standards and regulations bearing on performance of the Work. 

1.6 QUALITY ASSURANCE 

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

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar to 
those indicated for this Project and with a record of successful in-service performance, as well 
as sufficient production capacity to produce required units. 

C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated for 
this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 

D. Installer Qualifications: A firm or individual experienced in installing, erecting, or assembling 
work similar in material, design, and extent to that indicated for this Project, whose work has 
resulted in construction with a record of successful in-service performance. 

E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice 
in jurisdiction where Project is located and who is experienced in providing engineering services 
of the kind indicated. Engineering services are defined as those performed for installations of 
the system, assembly, or product that are similar in material, design, and extent to those 
indicated for this Project. 

F. Specialists: Certain Specification Sections require that specific construction activities shall be 
performed by entities who are recognized experts in those operations. Specialists shall satisfy 
qualification requirements indicated and shall be engaged for the activities indicated. 
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1. Requirements of authorities having jurisdiction shall supersede requirements for 
specialists. 

G. Testing Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the 
experience and capability to conduct testing and inspecting indicated, and with additional 
qualifications specified in individual Sections; and, where required by authorities having 
jurisdiction, that is acceptable to authorities. 

1. NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.7. 
2. NVLAP: A testing agency accredited according to NIST's National Voluntary Laboratory 

Accreditation Program. 

H. Manufacturer's Representative Qualifications: An authorized representative of manufacturer 
who is trained and approved by manufacturer to observe and inspect installation of 
manufacturer's products that are similar in material, design, and extent to those indicated for 
this Project. 

I. Mockups: Before installing portions of the Work requiring mockups, build mockups for each form 
of construction and finish required to comply with the following requirements, using materials 
indicated for the completed Work: 

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

2. Notify Architect  seven (7) days in advance of dates and times when mockups will be 
constructed. 

3. Demonstrate the proposed range of aesthetic effects and workmanship. 
4. Obtain Architect's  approval of mockups before starting work, fabrication, or construction. 
5. Demolish and remove mockups when directed unless otherwise indicated. 

1.7 QUALITY CONTROL 

A. Owner Responsibilities: Where quality-control services are indicated as Owner's responsibility, 
Owner will engage a qualified testing agency to perform these services. 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 
agencies engaged and a description of types of testing and inspecting they are engaged 
to perform. 

2. Costs for retesting and reinspecting construction that replaces or is necessitated by work 
that failed to comply with the Contract Documents will be charged to Contractor. 

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are 
Contractor's responsibility. Perform additional quality-control activities required to verify that the 
Work complies with requirements, whether specified or not. 

1. Where services are indicated as Contractor's responsibility, engage a qualified testing 
agency to perform these quality-control services. 

a. Contractor shall not employ same entity engaged by Owner, unless agreed to in 
writing by Owner. 

2. Notify testing agencies at least twenty four (24)  hours in advance of time when Work that 
requires testing or inspecting will be performed. 
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3. Where quality-control services are indicated as Contractor's responsibility, submit a 
certified written report, in duplicate, of each quality-control service. 

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

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

C. Testing Agency Responsibilities: Cooperate with Architect and Contractor in performance of 
duties. Provide qualified personnel to perform required tests and inspections. 

1. Notify Architect,  and Contractor promptly of irregularities or deficiencies observed in the 
Work during performance of its services. 

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

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

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

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

6. Do not perform any duties of Contractor. 

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

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

inspecting. Assist agency in obtaining samples. 
4. Facilities for storage and field curing of test samples. 

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

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

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

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

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test 
and inspection log for Architect's[, reference during normal working hours. 
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3.2 REPAIR AND PROTECTION 

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

1. Provide materials and comply with installation requirements specified in other 
Specification Sections or matching existing substrates and finishes. Restore patched 
areas and extend restoration into adjoining areas with durable seams that are as invisible 
as possible. Comply with the Contract Document requirements for cutting and patching in 
Section 01700 "Execution Requirements." 

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

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

END OF SECTION 01 4000 
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SECTION 01 5000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities. 

B. Related Requirements: 

1. Section 01100 "Summary" for limitations on work restrictions. 

1.2 USE CHARGES 

A. General: Installation and removal of and use charges for temporary facilities shall be included in 
the Contract Sum unless otherwise indicated. Allow other entities to use temporary services and 
facilities without cost, including, but not limited to, Owner's construction forces,  Architect, 
occupants of Project, testing agencies, and authorities having jurisdiction. 

B. Water and Sewer Service from Existing System: Water from Owner's existing water system is 
available for use without metering and without payment of use charges. Provide connections 
and extensions of services as required for construction operations. 

C. Electric Power Service from Existing System: Electric power from Owner's existing system is 
available for use without metering and without payment of use charges. Provide connections 
and extensions of services as required for construction operations. 

1.3 INFORMATIONAL SUBMITTALS 

A. Site Plan: Show temporary facilities, utility hookups, staging areas, and parking areas for 
construction personnel. 

1.4 QUALITY ASSURANCE 

A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service. Install service to comply with NFPA 70. 

B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each 
temporary utility before use. Obtain required certifications and permits. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Portable Chain-Link Fencing: Minimum 2-inch, 0.148-inch- thick, galvanized-steel, chain-link 
fabric fencing; minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch- OD 
line posts and 2-7/8-inch- OD corner and pull posts, with 1-5/8-inch- OD top and bottom rails.  

2.2 TEMPORARY FACILITIES 

A. Common-Use Field Office: Shall be located in unused Community Room basement space as 
allowed by Owner.  Keep office clean and orderly. 

B. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate 
materials and equipment for construction operations. 

2.3 EQUIPMENT 

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by 
locations and classes of fire exposures. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference 
with performance of the Work. Relocate and modify facilities as required by progress of the 
Work. 

1. Locate facilities to limit site disturbance as specified in Section 01100 "Summary." 

B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities 
are no longer needed or are replaced by authorized use of completed permanent facilities. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. General: Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service can be 
interrupted, if necessary, to make connections for temporary services. 

B. Water Service: Connect to Owner's existing water service facilities. Clean and maintain water 
service facilities in a condition acceptable to Owner. At Substantial Completion, restore these 
facilities to condition existing before initial use. 
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C. Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use of 
construction personnel. Comply with requirements of authorities having jurisdiction for type, 
number, location, operation, and maintenance of fixtures and facilities. 

D. Electric Power Service: Connect to Owner's existing electric power service. Maintain equipment 
in a condition acceptable to Owner. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. General: Comply with the following: 
1. Maintain support facilities until Architect schedules Substantial Completion inspection. 

Remove before Substantial Completion. Personnel remaining after Substantial 
Completion will be permitted to use permanent facilities, under conditions acceptable to 
Owner. 

B. Traffic Controls: Comply with requirements of authorities having jurisdiction. 

1. Protect existing site improvements to remain including curbs, pavement, and utilities. 
2. Maintain access for fire-fighting equipment and access to fire hydrants. 

C. Parking: Use designated areas of Owner's existing parking areas for construction personnel. 

D. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted. 

1. Identification Signs: Provide Project identification signs as indicated on sheet attached to 
this Section. 

2. Temporary Signs: Provide other signs as indicated and as required to inform public and 
individuals seeking entrance to Project. 

a. Provide temporary, directional signs for construction personnel and visitors. 

3. Maintain and touchup signs so they are legible at all times. 

E. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle 
waste from construction operations. Comply with requirements of authorities having jurisdiction. 
Comply with progress cleaning requirements in Section 01700 "Execution Requirements." 

F. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel. 

1. Truck cranes and similar devices used for hoisting materials are considered "tools and 
equipment" and not temporary facilities. 

G. Existing Stair Usage: Use of Owner's existing stairs will be permitted, provided stairs are 
cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore 
stairs to condition existing before initial use. 

1. Provide protective coverings, barriers, devices, signs, or other procedures to protect 
stairs and to maintain means of egress. If stairs become damaged, restore damaged 
areas so no evidence remains of correction work. 
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H. Temporary Use of Permanent Stairs: Use of new stairs for construction traffic will be permitted, 
provided stairs are protected and finishes restored to new condition at time of Substantial 
Completion. 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and 
other improvements at Project site and on adjacent properties, except those indicated to be 
removed or altered. Repair damage to existing facilities. 

B. Environmental Protection: Provide protection, operate temporary facilities, and conduct 
construction as required to comply with environmental regulations and that minimize possible 
air, waterway, and subsoil contamination or pollution or other undesirable effects. 

C. Temporary Erosion and Sedimentation Control: Comply with[ requirements of 2003 EPA 
Construction General Permit or authorities having jurisdiction, whichever is more stringent and] 
requirements specified in Section 02230 "Site Clearing." 

D. Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line 
of trees to protect vegetation from damage from construction operations. Protect tree root 
systems from damage, flooding, and erosion. 

E. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having 
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 

F. Temporary Egress: Maintain temporary egress from existing occupied facilities as indicated and 
as required by authorities having jurisdiction. 

G. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration 
and to separate areas occupied by tenants from fumes and noise. 
1. Construct dustproof partitions with two layers of 6-mil polyethylene sheet on each side. 

Cover floor with two layers of 6-mil polyethylene sheet, extending sheets 18 inches up 
the sidewalls. Overlap and tape full length of joints. Cover floor with fire-retardant-treated 
plywood. 

2. Provide walk-off mats at each entrance through temporary partition. 

3.5 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and 
abuse, limit availability of temporary facilities to essential and intended uses. 

B. Maintenance: Maintain facilities in good operating condition until removal. 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated 
results and to avoid possibility of damage. 

C. Temporary Facility Changeover: Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion. 
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D. Termination and Removal: Remove each temporary facility when need for its service has 
ended, when it has been replaced by authorized use of a permanent facility, or no later than 
Substantial Completion. Complete or, if necessary, restore permanent construction that may 
have been delayed because of interference with temporary facility. Repair damaged Work, 
clean exposed surfaces, and replace construction that cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of Contractor. 
Owner reserves right to take possession of Project identification signs. 

2. At Substantial Completion, repair, renovate, and clean permanent facilities used during 
construction period. Comply with final cleaning requirements specified in Section 01770 
"Closeout Procedures." 

END OF SECTION 01 5000 
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SECTION 01 5240 - CONSTRUCTION WASTE MANAGEMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for the following: 
1. Disposing of nonhazardous demolition and construction waste. 

B. Related Requirements: 

1. Section 01732 "Selective Demolition" for disposition of waste resulting from partial 
demolition of buildings, structures, and site improvements. 

1.2 DEFINITIONS 

A. Construction Waste: Building and site improvement materials and other solid waste resulting 
from construction, remodeling, renovation, or repair operations. Construction waste includes 
packaging. 

B. Demolition Waste: Building and site improvement materials resulting from demolition or 
selective demolition operations. 

C. Disposal: Removal off-site of demolition and construction waste and subsequent sale, recycling, 
reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction. 

1.3 PERFORMANCE REQUIREMENTS 

1.4 ACTION SUBMITTALS 

A. Waste Management Plan: Submit plan within thirty (30)  days of date established for [the Notice 
to Proceed. 

B. Qualification Data: For waste management coordinator. 

1.5 WASTE MANAGEMENT PLAN 

A. General: Develop a waste management plan according to ASTM E 1609 and requirements in 
this Section. Plan shall consist of waste identification, waste reduction work plan, and 
cost/revenue analysis.[ 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 PLAN IMPLEMENTATION 

A. General: Implement approved waste management plan. Provide handling, containers, storage, 
signage, transportation, and other items as required to implement waste management plan 
during the entire duration of the Contract. 

 

3.2 DISPOSAL OF WASTE 

A. General: Except for items or materials to be salvaged, recycled, or otherwise reused, remove 
waste materials from Project site and legally dispose of them in a landfill or incinerator 
acceptable to authorities having jurisdiction. 

1. Except as otherwise specified, do not allow waste materials that are to be disposed of 
accumulate on-site. 

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 
and areas. 

B. Burning: Do not burn waste materials. 

C. Disposal: Remove waste materials from Owner's property and legally dispose of them. 

END OF SECTION 01 5240 
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SECTION 01 6000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

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

B. Related Requirements: 

1. Section 01635 "Substitution Procedures" for requests for substitutions. 

1.2 DEFINITIONS 

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

1. Named Products: Items identified by manufacturer's product name, including make or 
model number or other designation shown or listed in manufacturer's published product 
literature, that is current as of date of the Contract Documents. 

2. New Products: Items that have not previously been incorporated into another project or 
facility. Products salvaged or recycled from other projects are not considered new 
products. 

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

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

1.3 ACTION SUBMITTALS 

A. Comparable Product Requests: Submit request for consideration of each comparable product. 
Identify product or fabrication or installation method to be replaced. Include Specification 
Section number and title and Drawing numbers and titles. 

1. Architect's Action: If necessary, Architect will request additional information or 
documentation for evaluation within one week of receipt of a comparable product request. 
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Architect will notify Contractor  of approval or rejection of proposed comparable product 
request within seven (7)  days of receipt of request.  

a. Form of Approval: As specified in Section 01330 "Submittal Procedures." 
b. Use product specified if Architect does not issue a decision on use of a 

comparable product request within time allocated. 

B. Basis-of-Design Product Specification Submittal: Comply with requirements in Section 01330 
"Submittal Procedures." Show compliance with requirements. 

1.4 QUALITY ASSURANCE 

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

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

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

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that 
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses. 

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

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

C. Storage: 

1. Store products to allow for inspection and measurement of quantity or counting of units. 
2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation. 
4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment. 
5. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 
6. Protect stored products from damage and liquids from freezing. 
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1.6 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents. 

1. Manufacturer's Warranty: Written warranty furnished by individual manufacturer for a 
particular product and specifically endorsed by manufacturer to Owner. 

2. Special Warranty: Written warranty required by the Contract Documents to provide 
specific rights for Owner. 

B. Special Warranties: Prepare a written document that contains appropriate terms and 
identification, ready for execution. 

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

2. Specified Form: When specified forms are included with the Specifications, prepare a 
written document using indicated form properly executed. 

3. Refer to other Sections for specific content requirements and particular requirements for 
submitting special warranties. 

C. Submittal Time: Comply with requirements in Section 01770 "Closeout Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

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

1. Provide products complete with accessories, trim, finish, fasteners, and other items 
needed for a complete installation and indicated use and effect. 

2. Standard Products: If available, and unless custom products or nonstandard options are 
specified, provide standard products of types that have been produced and used 
successfully in similar situations on other projects. 

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

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

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

B. Product Selection Procedures: 

1. Product: Where Specifications name a single manufacturer and product, provide the 
named product that complies with requirements. Comparable products or substitutions for 
Contractor's convenience will not be considered. 

2. Manufacturer/Source: Where Specifications name a single manufacturer or source, 
provide a product by the named manufacturer or source that complies with requirements. 
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Comparable products or substitutions for Contractor's convenience will not be 
considered. 

3. Products: 

a. Restricted List: Where Specifications include a list of names of both manufacturers 
and products, provide one of the products listed that complies with requirements. 
Comparable products or substitutions for Contractor's convenience will not be 
considered. 
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4. Manufacturers: 

a. Restricted List: Where Specifications include a list of manufacturers' names, 
provide a product by one of the manufacturers listed that complies with 
requirements. Comparable products or substitutions for Contractor's convenience 
will not  be considered. 

5. Basis-of-Design Product: Where Specifications name a product, or refer to a product 
indicated on Drawings, and include a list of manufacturers, provide the specified or 
indicated product or a comparable product by one of the other named manufacturers. 
Drawings and Specifications indicate sizes, profiles, dimensions, and other 
characteristics that are based on the product named. Comply with requirements in 
"Comparable Products" Article for consideration of an unnamed product by one of the 
other named manufacturers. 

C. Visual Matching Specification: Where Specifications require "match Architect's sample", provide 
a product that complies with requirements and matches Architect's sample. Architect's decision 
will be final on whether a proposed product matches. 

1. If no product available within specified category matches and complies with other 
specified requirements, comply with requirements in Section 01635 "Substitution 
Procedures" for proposal of product. 

D. Visual Selection Specification: Where Specifications include the phrase "as selected by 
Architect from manufacturer's full range" or similar phrase, select a product that complies with 
requirements. Architect will select color, gloss, pattern, density, or texture from manufacturer's 
product line that includes both standard and premium items. 

2.2 COMPARABLE PRODUCTS 

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

1. Evidence that the proposed product does not require revisions to the Contract 
Documents, that it is consistent with the Contract Documents and will produce the 
indicated results, and that it is compatible with other portions of the Work. 

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

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

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

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 6000 





WESTSIDE CAMPUS CENTER CAFE ADDITION        SECTION 01 6350 
WESTERN CONNECTICUT STATE UNIVERSITY  SUBSTITUTION PROCEDURES 
  PAGE 1 OF 3 

 
 

   
  PROJECT NO. BI-BD-297 

SECTION 01 6350 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

B. Related Requirements: 

1. Section 01600 "Product Requirements" for requirements for submitting comparable 
product submittals for products by listed manufacturers. 

1.2 DEFINITIONS 

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

1.3 ACTION SUBMITTALS 

A. Substitution Requests: Submit three copies of each request for consideration. Identify product 
or fabrication or installation method to be replaced. Include Specification Section number and 
title and Drawing numbers and titles. 
1. Documentation: Show compliance with requirements for substitutions and the following, 

as applicable: 

a. Statement indicating why specified product or fabrication or installation cannot be 
provided, if applicable. 

b. Coordination information, including a list of changes or revisions needed to other 
parts of the Work and to construction performed by Owner and separate 
contractors, that will be necessary to accommodate proposed substitution. 

c. Detailed comparison of significant qualities of proposed substitution with those of 
the Work specified. Include annotated copy of applicable Specification Section. 
Significant qualities may include attributes such as performance, weight, size, 
durability, visual effect, sustainable design characteristics, warranties, and specific 
features and requirements indicated. Indicate deviations, if any, from the Work 
specified. 

d. Product Data, including drawings and descriptions of products and fabrication and 
installation procedures. 

e. Samples, where applicable or requested. 
f. Certificates and qualification data, where applicable or requested. 
g. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners. 
h. Material test reports from a qualified testing agency indicating and interpreting test 

results for compliance with requirements indicated. 
i. Detailed comparison of Contractor's construction schedule using proposed 

substitution with products specified for the Work, including effect on the overall 
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Contract Time. If specified product or method of construction cannot be provided 
within the Contract Time, include letter from manufacturer, on manufacturer's 
letterhead, stating date of receipt of purchase order, lack of availability, or delays in 
delivery. 

j. Cost information, including a proposal of change, if any, in the Contract Sum. 
k. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents except as indicated in substitution request, is compatible 
with related materials, and is appropriate for applications indicated. 

l. Contractor's waiver of rights to additional payment or time that may subsequently 
become necessary because of failure of proposed substitution to produce 
indicated results. 

2. Architect's Action: If necessary, Architect will request additional information or 
documentation for evaluation within seven (7) days of receipt of a request for substitution. 
Architect will notify Contractor  of acceptance or rejection of proposed substitution within 
seven (7)  days of receipt of request. 

a. Forms of Acceptance: Change Order, Construction Change Directive, or 
Architect's Supplemental Instructions for minor changes in the Work. 

b. Use product specified if Architect does not issue a decision on use of a proposed 
substitution within time allocated. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution 
with related products and materials. Engage a qualified testing agency to perform compatibility 
tests recommended by manufacturers. 

PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for 
change, but not later than seven (7) days prior to time required for preparation and review of 
related submittals. 

1. Conditions: Architect will consider Contractor's request for substitution when the following 
conditions are satisfied: 

a. Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

b. Requested substitution will not adversely affect Contractor's construction schedule. 
c. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
d. Requested substitution is compatible with other portions of the Work. 
e. Requested substitution has been coordinated with other portions of the Work. 
f. Requested substitution provides specified warranty. 
g. If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved. 
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B. Substitutions for Convenience: Not allowed. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 6350 
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SECTION 01 7000 - EXECUTION REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

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

1. Construction layout. 
2. Field engineering and surveying. 
3. Installation of the Work. 
4. Cutting and patching. 
5. Coordination of Owner-installed products. 
6. Progress cleaning. 
7. Starting and adjusting. 
8. Protection of installed construction. 

B. Related Requirements: 

1. Section 01100 "Summary" for limits on use of Project site. 
2. Section 01770 "Closeout Procedures" for submitting final property survey with Project 

Record Documents, recording of Owner-accepted deviations from indicated lines and 
levels, and final cleaning. 

1.2 INFORMATIONAL SUBMITTALS 

1.3 QUALITY ASSURANCE 

A. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of 
construction elements. 

1. Structural Elements: When cutting and patching structural elements, notify Architect of 
locations and details of cutting and await directions from Architect before proceeding. 
Shore, brace, and support structural element during cutting and patching. Do not cut and 
patch structural elements in a manner that could change their load-carrying capacity or 
increase deflection 

2. Operational Elements: Do not cut and patch operating elements and related components 
in a manner that results in reducing their capacity to perform as intended or that results in 
increased maintenance or decreased operational life or safety. 

3. Other Construction Elements: Do not cut and patch other construction elements or 
components in a manner that could change their load-carrying capacity, that results in 
reducing their capacity to perform as intended, or that results in increased maintenance 
or decreased operational life or safety. 
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4. Visual Elements: Do not cut and patch construction in a manner that results in visual 
evidence of cutting and patching. Do not cut and patch exposed construction in a manner 
that would, in Architect's opinion, reduce the building's aesthetic qualities. Remove and 
replace construction that has been cut and patched in a visually unsatisfactory manner. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General: Comply with requirements specified in other Sections. 

B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed 
surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent 
possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when 
installed, will provide a match acceptable to Architect for the visual and functional 
performance of in-place materials. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions: The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed.  

B. Examination and Acceptance of Conditions: Before proceeding with each component of the 
Work, examine substrates, areas, and conditions, with Installer or Applicator present where 
indicated, for compliance with requirements for installation tolerances and other conditions 
affecting performance. Record observations. 

1. Examine roughing-in for mechanical and electrical systems to verify actual locations of 
connections before equipment and fixture installation. 

2. Examine walls, floors, and roofs for suitable conditions where products and systems are 
to be installed. 

3. Verify compatibility with and suitability of substrates, including compatibility with existing 
finishes or primers. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding 
with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

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

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

C. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for 
clarification of the Contract Documents caused by differing field conditions outside the control of 
Contractor, submit a request for information to Architect according to requirements in 
Section 01310 "Project Management and Coordination." 

3.3 INSTALLATION 

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

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

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

B. Comply with manufacturer's written instructions and recommendations for installing products in 
applications indicated. 

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

D. Conduct construction operations so no part of the Work is subjected to damaging operations or 
loading in excess of that expected during normal conditions of occupancy. 

E. Sequence the Work and allow adequate clearances to accommodate movement of construction 
items on site and placement in permanent locations. 

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

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

H. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate 
size and number to securely anchor each component in place, accurately located and aligned 
with other portions of the Work. Where size and type of attachments are not indicated, verify 
size and type required for load conditions. 

1. Mounting Heights: Where mounting heights are not indicated, mount components at 
heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 
3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions 

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



WESTSIDE CAMPUS CENTER CAFE ADDITION        SECTION 01 7000 
WESTERN CONNECTICUT STATE UNIVERSITY  SUMMARY OF THE WORK 
  PAGE 4 OF 6 

 
 

   
  PROJECT NO. BI-RD-297 

I. Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated, 
arrange joints for the best visual effect. Fit exposed connections together to form hairline joints. 

J. Hazardous Materials: Use products, cleaners, and installation materials that are not considered 
hazardous. 

3.4 CUTTING AND PATCHING 

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

1. Cut in-place construction to provide for installation of other components or performance 
of other construction, and subsequently patch as required to restore surfaces to their 
original condition. 

B. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged 
during installation or cutting and patching operations, by methods and with materials so as not 
to void existing warranties. 

C. Temporary Support: Provide temporary support of work to be cut. 

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

E. Adjacent Occupied Areas: Avoid interference with use of adjoining areas or interruption of free 
passage to adjoining areas. 

F. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems 
are required to be removed, relocated, or abandoned, bypass such services/systems before 
cutting to prevent interruption to occupied areas. 

G. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction. If possible, review proposed procedures with original Installer; comply 
with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not 
hammering and chopping. Cut holes and slots neatly to minimum size required, and with 
minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use. 

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces. 
3. Concrete & Masonry:  Cut using a cutting machine, such as an abrasive saw or a 

diamond-core drill. 
4. Excavating and Backfilling: Comply with requirements in applicable Sections where 

required by cutting and patching operations. 
5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be 

removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 
entrance of moisture or other foreign matter after cutting. 

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

H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations 
following performance of other work. Patch with durable seams that are as invisible as 
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practicable. Provide materials and comply with installation requirements specified in other 
Sections, where applicable. 

1. Inspection: Where feasible, test and inspect patched areas after completion to 
demonstrate physical integrity of installation. 

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

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

4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane 
surface of uniform appearance. 

5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a 
weathertight condition and ensures thermal and moisture integrity of building enclosure. 

I. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, 
mortar, oils, putty, and similar materials from adjacent finished surfaces. 

3.5 PROGRESS CLEANING 

A. General: Clean Project site and work areas daily, including common areas. Enforce 
requirements strictly. Dispose of materials lawfully. 

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

2. Do not hold waste materials more than seven days during normal weather or three days if 
the temperature is expected to rise above 80 deg F. 

3. Containerize hazardous and unsanitary waste materials separately from other waste. 
Mark containers appropriately and dispose of legally, according to regulations. 

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

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

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

entire work area, as appropriate. 

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

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

F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to 
ensure freedom from damage and deterioration at time of Substantial Completion. 
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G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials 
down sewers or into waterways. 

H. During handling and installation, clean and protect construction in progress and adjoining 
materials already in place. Apply protective covering where required to ensure protection from 
damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary through 
the remainder of the construction period. Adjust and lubricate operable components to ensure 
operability without damaging effects. 

J. Limiting Exposures: Supervise construction operations to assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period. 

3.6 STARTING AND ADJUSTING 

A. Start equipment and operating components to confirm proper operation. Remove malfunctioning 
units, replace with new units, and retest. 

B. Adjust equipment for proper operation. Adjust operating components for proper operation 
without binding. 

C. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. 
Replace damaged and malfunctioning controls and equipment. 

D. Manufacturer's Field Service: Comply with qualification requirements in Section 01400 "Quality 
Requirements" 

3.7 PROTECTION OF INSTALLED CONSTRUCTION 

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

B. Comply with manufacturer's written instructions for temperature and relative humidity. 

END OF SECTION 01 7000 
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SECTION 01 7300 - EXECUTIONGENERAL 

1.1 SUMMARY 

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

1. Construction layout. 
2. Field engineering and surveying. 
3. Installation of the Work. 
4. Cutting and patching. 
5. Progress cleaning. 
6. Starting and adjusting. 
7. Protection of installed construction. 

B. Related Requirements: 

1. Section 011000 "Summary" for limits on use of Project site. 
2. Section 017700 "Closeout Procedures" for submitting final Project Record 

Documents, recording of Owner-accepted deviations from indicated lines and 
levels, replacing defective work, and final cleaning. 

1.2 INFORMATIONAL SUBMITTALS 

A. Certificates: Submit certificate signed by land surveyor certifying that location and 
elevation of improvements comply with requirements. 

1.3 QUALITY ASSURANCE 

A. Land Surveyor Qualifications: A professional land surveyor who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
land-surveying services of the kind indicated. 

B. Cutting and Patching: Comply with requirements for and limitations on cutting and 
patching of construction elements. 

1. Structural Elements: When cutting and patching structural elements, notify 
Architect of locations and details of cutting and await directions from Architect 
before proceeding. Shore, brace, and support structural elements during cutting 
and patching. Do not cut and patch structural elements in a manner that could 
change their load-carrying capacity or increase deflection. 

2. Operational Elements: Do not cut and patch operating elements and related 
components in a manner that results in reducing their capacity to perform as 
intended or that results in increased maintenance or decreased operational life or 
safety. 
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3. Other Construction Elements: Do not cut and patch other construction elements 
or components in a manner that could change their load-carrying capacity, that 
results in reducing their capacity to perform as intended, or that results in 
increased maintenance or decreased operational life or safety. 

4. Visual Elements: Do not cut and patch construction in a manner that results in 
visual evidence of cutting and patching. Do not cut and patch exposed 
construction in a manner that would, in Architect's opinion, reduce the building's 
aesthetic qualities. Remove and replace construction that has been cut and 
patched in a visually unsatisfactory manner. 

C. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's 
written recommendations and instructions for installation of products and equipment. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General: Comply with requirements specified in other Sections. 

1. For projects requiring compliance with sustainable design and construction 
practices and procedures, use products for patching that comply with sustainable 
design requirements. 

B. In-Place Materials: Use materials for patching identical to in-place materials. For 
exposed surfaces, use materials that visually match in-place adjacent surfaces to the 
fullest extent possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when 
installed, will provide a match acceptable to Architect for the visual and functional 
performance of in-place materials. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

1. Before construction, verify the location and invert elevation at points of 
connection of sanitary sewer, storm sewer, and water-service piping; 
underground electrical services; and other utilities. 

2. Furnish location data for work related to Project that must be performed by public 
utilities serving Project site. 
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B. Examination and Acceptance of Conditions: Before proceeding with each component 
of the Work, examine substrates, areas, and conditions, with Installer or Applicator 
present where indicated, for compliance with requirements for installation tolerances 
and other conditions affecting performance. Record observations. 

1. Examine roughing-in for mechanical and electrical systems to verify actual 
locations of connections before equipment and fixture installation. 

2. Examine walls, floors, and roofs for suitable conditions where products and 
systems are to be installed. 

3. Verify compatibility with and suitability of substrates, including compatibility with 
existing finishes or primers. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
Proceeding with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Existing Utility Information: Furnish information to local utility and Owner that is 
necessary to adjust, move, or relocate existing utility structures, utility poles, lines, 
services, or other utility appurtenances located in or affected by construction. 
Coordinate with authorities having jurisdiction. 

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

C. Space Requirements: Verify space requirements and dimensions of items shown 
diagrammatically on Drawings. 

D. Review of Contract Documents and Field Conditions: Immediately on discovery of the 
need for clarification of the Contract Documents caused by differing field conditions 
outside the control of Contractor, submit a request for information to Architect 
according to requirements in Section 013100 "Project Management and Coordination." 

3.3 CONSTRUCTION LAYOUT 

A. Verification: Before proceeding to lay out the Work, verify layout information shown on 
Drawings, in relation to the property survey and existing benchmarks. If discrepancies 
are discovered, notify Architect  promptly. 

B. General: Engage a land surveyor to lay out the Work using accepted surveying 
practices. 

1. Establish benchmarks and control points to set lines and levels at each story of 
construction and elsewhere as needed to locate each element of Project. 

2. Establish limits on use of Project site. 
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3. Establish dimensions within tolerances indicated. Do not scale Drawings to 
obtain required dimensions. 

4. Inform installers of lines and levels to which they must comply. 
5. Check the location, level and plumb, of every major element as the Work 

progresses. 
6. Notify Architect when deviations from required lines and levels exceed allowable 

tolerances. 
7. Close site surveys with an error of closure equal to or less than the standard 

established by authorities having jurisdiction. 

C. Site Improvements: Locate and lay out site improvements, including pavements, 
grading, fill and topsoil placement, utility slopes, and rim and invert elevations. 

D. Building Lines and Levels: Locate and lay out control lines and levels for structures, 
building foundations, column grids, and floor levels, including those required for 
mechanical and electrical work. Transfer survey markings and elevations for use with 
control lines and levels. Level foundations and piers from two or more locations. 

E. Record Log: Maintain a log of layout control work. Record deviations from required 
lines and levels. Include beginning and ending dates and times of surveys, weather 
conditions, name and duty of each survey party member, and types of instruments and 
tapes used. Make the log available for reference by Architect. 

3.4 FIELD ENGINEERING 

A. Identification: Owner will identify existing benchmarks, control points, and property 
corners. 

B. Reference Points: Locate existing permanent benchmarks, control points, and similar 
reference points before beginning the Work. Preserve and protect permanent 
benchmarks and control points during construction operations. 

C. Recording: At Substantial Completion, have the final property survey recorded by or 
with authorities having jurisdiction as the official "property survey." 

3.5 INSTALLATION 

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

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

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

B. Comply with manufacturer's written instructions and recommendations for installing 
products in applications indicated. 
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C. Install products at the time and under conditions that will ensure the best possible 
results. Maintain conditions required for product performance until Substantial 
Completion. 

D. Conduct construction operations so no part of the Work is subjected to damaging 
operations or loading in excess of that expected during normal conditions of 
occupancy. 

E. Sequence the Work and allow adequate clearances to accommodate movement of 
construction items on site and placement in permanent locations. 

F. Tools and Equipment: Where possible, select tools or equipment that minimize 
production of excessive noise levels. 

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

H. Attachment: Provide blocking and attachment plates and anchors and fasteners of 
adequate size and number to securely anchor each component in place, accurately 
located and aligned with other portions of the Work. Where size and type of 
attachments are not indicated, verify size and type required for load conditions. 

1. Mounting Heights: Where mounting heights are not indicated, mount components 
at heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 
3. Coordinate installation of anchorages. Furnish setting drawings, templates, and 

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

I. Joints: Make joints of uniform width. Where joint locations in exposed work are not 
indicated, arrange joints for the best visual effect. Fit exposed connections together to 
form hairline joints. 

J. Remove and replace damaged, defective, or non-conforming Work. 

3.6 CUTTING AND PATCHING 

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

1. Cut in-place construction to provide for installation of other components or 
performance of other construction, and subsequently patch as required to restore 
surfaces to their original condition. 
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B. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or 
damaged during installation or cutting and patching operations, by methods and with 
materials so as not to void existing warranties. 

C. Temporary Support: Provide temporary support of work to be cut. 

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

E. Adjacent Occupied Areas: Where interference with use of adjoining areas or 
interruption of free passage to adjoining areas is unavoidable, coordinate cutting and 
patching according to requirements in Section 011000 "Summary." 

F. Existing Utility Services and Mechanical/Electrical Systems: Where existing 
services/systems are required to be removed, relocated, or abandoned, bypass such 
services/systems before cutting to minimize interruption to occupied areas. 

G. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and 
similar operations, including excavation, using methods least likely to damage 
elements retained or adjoining construction. If possible, review proposed procedures 
with original Installer; comply with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not 
hammering and chopping. Cut holes and slots neatly to minimum size required, 
and with minimum disturbance of adjacent surfaces. Temporarily cover openings 
when not in use. 

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

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

4. Excavating and Backfilling: Comply with requirements in applicable Sections 
where required by cutting and patching operations. 

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

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

H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar 
operations following performance of other work. Patch with durable seams that are as 
invisible as practicable. Provide materials and comply with installation requirements 
specified in other Sections, where applicable. 

1. Inspection: Where feasible, test and inspect patched areas after completion to 
demonstrate physical integrity of installation. 

2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will minimize 
evidence of patching and refinishing. 
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3. Floors and Walls: Where walls or partitions that are removed extend one finished 
area into another, patch and repair floor and wall surfaces in the new space. 
Provide an even surface of uniform finish, color, texture, and appearance. 
Remove in-place floor and wall coverings and replace with new materials, if 
necessary, to achieve uniform color and appearance. 

4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an 
even-plane surface of uniform appearance. 

5. Exterior Building Enclosure: Patch components in a manner that restores 
enclosure to a weathertight condition and ensures thermal and moisture integrity 
of building enclosure. 

I. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove 
paint, mortar, oils, putty, and similar materials from adjacent finished surfaces. 

3.7 PROGRESS CLEANING 

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

2. Do not hold waste materials more than seven days during normal weather or 
three days if the temperature is expected to rise above 80 deg F (27 deg C). 

3. Containerize hazardous and unsanitary waste materials separately from other 
waste. Mark containers appropriately and dispose of legally, according to 
regulations. 

a. Use containers intended for holding waste materials of type to be stored. 

4. Coordinate progress cleaning for joint-use areas where Contractor and other 
contractors are working concurrently. 

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

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

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

the entire work area, as appropriate. 

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

E. Concealed Spaces: Remove debris from concealed spaces before enclosing the 
space. 
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F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as 
necessary to ensure freedom from damage and deterioration at time of Substantial 
Completion. 

G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste 
materials down sewers or into waterways.  

H. During handling and installation, clean and protect construction in progress and 
adjoining materials already in place. Apply protective covering where required to 
ensure protection from damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary 
through the remainder of the construction period. Adjust and lubricate operable 
components to ensure operability without damaging effects. 

J. Limiting Exposures: Supervise construction operations to ensure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period. 

3.8 STARTING AND ADJUSTING 

A. Coordinate startup and adjusting of equipment and operating components with 
requirements in Section 019113 "General Commissioning Requirements." 

B. Start equipment and operating components to confirm proper operation. Remove 
malfunctioning units, replace with new units, and retest. 

C. Adjust equipment for proper operation. Adjust operating components for proper 
operation without binding. 

D. Test each piece of equipment to verify proper operation. Test and adjust controls and 
safeties. Replace damaged and malfunctioning controls and equipment. 

E. Manufacturer's Field Service: Comply with qualification requirements in Section 014000 
"Quality Requirements." 

3.9 PROTECTION OF INSTALLED CONSTRUCTION 

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

B. Protection of Existing Items: Provide protection and ensure that existing items to 
remain undisturbed by construction are maintained in condition that existed at 
commencement of the Work. 

C. Comply with manufacturer's written instructions for temperature and relative humidity. 
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END OF SECTION 01 7300 
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SECTION 0 17320 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Removal of selected portions of exterior walkways and walls as required to implement the 
work and restore exterior masonry and stonework.  

1.2 DEFINITIONS 

A. Remove: 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: Carefully detach from existing construction, in a manner to prevent 
damage, and deliver to Owner ready for reuse. 

C. Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall 
where indicated. 

D. Existing to Remain: Existing items of construction that are not to be permanently removed and 
that are not otherwise indicated to be removed, removed and salvaged, or removed and 
reinstalled. 

1.3 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at project site. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For refrigerant recovery technician. 

B. Predemolition Photographs or Video: Submit before Work begins. 

C. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician. 

1.5 CLOSEOUT SUBMITTALS 

A. Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill facility 
licensed to accept hazardous wastes. 
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1.6 QUALITY ASSURANCE 

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

1.7 FIELD CONDITIONS 

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

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

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

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

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

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

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

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

1.8 WARRANTY 

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged 
during selective demolition, by methods and with materials so as not to void existing warranties. 

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. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

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

B. Survey existing conditions and correlate with requirements indicated to determine extent of 
selective demolition required. 

C. 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. 

 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

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

1. Comply with requirements for existing services/systems interruptions specified in 
Section 01100 "Summary." 

3.3 PREPARATION 

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

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. 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. 

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

3. 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. 

4. Locate selective demolition equipment and remove debris and materials so as not to 
impose excessive loads on supporting walls, floors, or framing. 
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5. Dispose of demolished items and materials promptly.[ 

B. Removed and Reinstalled Items: 

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

materials and equipment. Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

C. 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 cleaned] 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 reused, salvaged, reinstalled, or 
otherwise indicated to remain Owner's property, remove demolished materials from Project site 
and legally dispose of. 

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

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

convey debris to grade level in a controlled descent. 
4. Comply with requirements specified in Section 01524 "Construction Waste 

Management." 

B. Burning: Do not burn demolished materials. 

C. Disposal: Transport demolished materials off Owner's property and legally dispose of them. 

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 01 7320 
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SECTION 01 7700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

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

1. Substantial Completion procedures. 
2. Final completion procedures. 
3. Warranties. 
4. Final cleaning. 
5. Repair of the Work. 

B. Related Requirements: 

1. Section 01322 "Photographic Documentation" for submitting final completion construction 
photographic documentation. 

2. Section 01781 "Project Record Documents" for submitting record Drawings, record 
Specifications, and record Product Data. 

3. Section 01782 "Operation and Maintenance Data" for operation and maintenance manual 
requirements. 

4. Section 01820 "Demonstration and Training" for requirements for instructing Owner's 
personnel. 

1.2 ACTION SUBMITTALS 

A. Product Data: For cleaning agents. 

B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion. 

C. Certified List of Incomplete Items: Final submittal at Final Completion. 

1.3 CLOSEOUT SUBMITTALS 

A. Certificates of Release: From authorities having jurisdiction. 

B. Certificate of Insurance: For continuing coverage. 

C. Field Report: For pest control inspection. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Schedule of Maintenance Material Items: For maintenance material submittal items specified in 
other Sections. 
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1.5 SUBSTANTIAL COMPLETION PROCEDURES 

A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and 
corrected (Contractor's punch list), indicating the value of each item on the list and reasons why 
the Work is incomplete. 

B. Submittals Prior to Substantial Completion: Complete the following a minimum of ten (10) days 
prior to requesting inspection for determining date of Substantial Completion. List items below 
that are incomplete at time of request. 

1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction 
permitting Owner unrestricted use of the Work and access to services and utilities. 
Include occupancy permits, operating certificates, and similar releases. 

2. Submit closeout submittals specified in other Division 01 Sections, including project 
record documents, operation and maintenance manuals, final completion construction 
photographic documentation, damage or settlement surveys, property surveys, and 
similar final record information. 

3. Submit closeout submittals specified in individual Sections, including specific warranties, 
workmanship bonds, maintenance service agreements, final certifications, and similar 
documents. 

C. Procedures Prior to Substantial Completion: Complete the following a minimum of ten (10) days 
prior to requesting inspection for determining date of Substantial Completion. List items below 
that are incomplete at time of request. 

1. Advise Owner of pending insurance changeover requirements. 
2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's 

personnel of changeover in security provisions. 
3. Complete startup and testing of systems and equipment. 
4. Perform preventive maintenance on equipment used prior to Substantial Completion. 
5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems. Submit demonstration and training video recordings specified in 
Section 01820 "Demonstration and Training." 

6. Advise Owner of changeover in heat and other utilities. 
7. Participate with Owner in conducting inspection and walkthrough with local emergency 

responders. 
8. Terminate and remove temporary facilities from Project site, along with mockups, 

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

defects. 

D. Inspection: Submit a written request for inspection to determine Substantial Completion a 
minimum of ten (10)  days prior to date the work will be completed and ready for final inspection 
and tests. On receipt of request, Architect will either proceed with inspection or notify Contractor 
of unfulfilled requirements. Architect will prepare the Certificate of Substantial Completion after 
inspection or will notify Contractor of items, either on Contractor's list or additional items 
identified by Architect, that must be completed or corrected before certificate will be issued. 

1. Reinspection: Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 

2. Results of completed inspection will form the basis of requirements for final completion. 
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1.6 FINAL COMPLETION PROCEDURES 

A. Preliminary Procedures: Before requesting final inspection for determining final completion, 
complete the following: 

1. Submit a final Application for Payment according to Section 01290 "Payment 
Procedures." 

2. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial 
Completion inspection list of items to be completed or corrected (punch list), endorsed 
and dated by Architect. Certified copy of the list shall state that each item has been 
completed or otherwise resolved for acceptance. 

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

4. Submit pest-control final inspection report and warranty. 
5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems. 

B. Inspection: Submit a written request for final inspection to determine acceptance. On receipt of 
request, Architect will either proceed with inspection or notify Contractor of unfulfilled 
requirements. Architect will prepare a final Certificate for Payment after inspection or will notify 
Contractor of construction that must be completed or corrected before certificate will be issued. 

1. Reinspection: Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 

1.7 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

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

1. Organize list of spaces in sequential order, starting with exterior areas first] [and] 
[proceeding from lowest floor to highest floor. 

2. Organize items applying to each space by major element, including categories for ceiling, 
individual walls, floors, equipment, and building systems. 

3. Submit list of incomplete items in the following format: 
a. PDF electronic file. Architect[, through Construction Manager,] will return 

annotated copy. 

1.8 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal: Submit written warranties on request of Architect for designated portions of 
the Work where commencement of warranties other than date of Substantial Completion is 
indicated, or when delay in submittal of warranties might limit Owner's rights under warranty. 

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

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 
paper. 
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2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark 
tab to identify the product or installation. Provide a typed description of the product or 
installation, including the name of the product and the name, address, and telephone 
number of Installer. 

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

PART 2 - PRODUCTS 

2.1 MATERIALS 

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

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not 
applicable, use products that comply with the California Code of Regulations maximum 
allowable VOC levels. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

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

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each 
surface or unit to condition expected in an average commercial building cleaning and 
maintenance program. Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for certification 
of Substantial Completion for entire Project or for a designated portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 
including landscape development areas, of rubbish, waste material, litter, and 
other foreign substances. 

b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other 
foreign deposits. 

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

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

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

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

g. Remove debris and surface dust from limited access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 
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h. Sweep concrete floors broom clean in unoccupied spaces. 
i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean 

according to manufacturer's recommendations if visible soil or stains remain. 
j. Clean transparent materials, including mirrors and glass in doors and windows. 

Remove glazing compounds and other noticeable, vision-obscuring materials. 
Replace chipped or broken glass and other damaged transparent materials. Polish 
mirrors and glass, taking care not to scratch surfaces. 

k. Remove labels that are not permanent. 
l. Wipe surfaces of mechanical and electrical equipment, and similar equipment. 

Remove excess lubrication, paint and mortar droppings, and other foreign 
substances. 

m. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 
resulting from water exposure. 

n. Replace disposable air filters and clean permanent air filters. Clean exposed 
surfaces of diffusers, registers, and grills. 

o. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency. 
p. Leave Project clean and ready for occupancy. 

3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations before requesting inspection for determination of 
Substantial Completion. 

B. Repair or remove and replace defective construction. Repairing includes replacing defective 
parts, refinishing damaged surfaces, touching up with matching materials, and properly 
adjusting operating equipment. Where damaged or worn items cannot be repaired or restored, 
provide replacements. Remove and replace operating components that cannot be repaired. 
Restore damaged construction and permanent facilities used during construction to specified 
condition. 

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other 
damaged transparent materials. 

2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces. 
Replace finishes and surfaces that that already show evidence of repair or restoration. 

a. Do not paint over "UL" and other required labels and identification, including 
mechanical and electrical nameplates. Remove paint applied to required labels 
and identification. 

3. Replace parts subject to operating conditions during construction that may impede 
operation or reduce longevity. 

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and 
noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for 
new fixtures. 

END OF SECTION 01 7700 
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SECTION 01 7810 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for project record documents, 
including the following: 

1. Record Drawings. 
2. Record Specifications. 
3. Record Product Data. 

B. Related Requirements: 

1. Section 01782 "Operation and Maintenance Data" for operation and maintenance manual 
requirements. 

1.2 CLOSEOUT SUBMITTALS 

A. Record Drawings: Comply with the following: 
1. Number of Copies: Submit copies of record Drawings as follows: 

a. Initial Submittal: 
1) Submit PDF electronic files of scanned record prints and one hardcopy 

(paper)  set of file prints. 

b. Final Submittal: 
1) Submit PDF electronic files of scanned record prints and  three (3) hardopy 

paper sets of prints. 
2) Print each drawing, whether or not changes and additional information were 

recorded. 

B. Record Specifications: Submit  one paper copy and a CD with PDF electronic files  of Project's 
Specifications, including addenda and contract modifications. 

C. Record Product Data: Submit [one paper copy] [<Insert number> paper copies] [annotated PDF 
electronic files and directories] of each submittal. 

PART 2 - PRODUCTS 

2.1 RECORD DRAWINGS 

A. Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop 
Drawings, incorporating new and revised Drawings as modifications are issued. 
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1. Preparation: Mark record prints to show the actual installation where installation varies 
from that shown originally. Require individual or entity who obtained record data, whether 
individual or entity is Installer, subcontractor, or similar entity, to provide information for 
preparation of corresponding marked-up record prints. 

a. Give particular attention to information on concealed elements that would be 
difficult to identify or measure and record later. 

b. Record data as soon as possible after obtaining it. 
c. Record and check the markup before enclosing concealed installations. 

2. Mark the Contract Drawings and Shop Drawings completely and accurately. Use 
personnel proficient at recording graphic information in production of marked-up record 
prints. 

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

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

B. Record Digital Data Files: Immediately before inspection for Certificate of Substantial 
Completion, review marked-up record prints with Architect[ and Construction Manager]. When 
authorized, prepare a full set of corrected digital data files of the Contract Drawings, as follows: 

1. Format: Same digital data software program, version, and operating system as the 
original Contract Drawings. 

2. Format: Annotated PDF electronic file  with comment function enabled. 
3. Incorporate changes and additional information previously marked on record prints. 

Delete, redraw, and add details and notations where applicable. 
4. Refer instances of uncertainty to Architect for resolution. 
5. Architect will furnish Contractor one set of digital data files of the Contract Drawings for 

use in recording information. 

C. Format: Identify and date each record Drawing; include the designation "PROJECT RECORD 
DRAWING" in a prominent location. 
1. Format: Annotated PDF electronic file with comment function enabled. 
2. Record Digital Data Files: Organize digital data information into separate electronic files 

that correspond to each sheet of the Contract Drawings. Name each file with the sheet 
identification. Include identification in each digital data file. 

3. Identification: As follows: 

a. Project name. 
b. Date. 
c. Designation "PROJECT RECORD DRAWINGS." 
d. Name of Architect . 
e. Name of Contractor. 

2.2 RECORD SPECIFICATIONS 

A. Preparation: Mark Specifications to indicate the actual product installation where installation 
varies from that indicated in Specifications, addenda, and contract modifications. 

1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later. 
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2. Mark copy with the proprietary name and model number of products, materials, and 
equipment furnished, including substitutions and product options selected. 

3. Record the name of manufacturer, supplier, Installer, and other information necessary to 
provide a record of selections made. 

4. Note related Change Orders, and record Drawings where applicable. 

B. Format: Submit record Specifications as [annotated PDF electronic file] [paper copy] [scanned 
PDF electronic file(s) of marked-up paper copy of Specifications]. 

2.3 RECORD PRODUCT DATA 

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

1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later. 

2. Include significant changes in the product delivered to Project site and changes in 
manufacturer's written instructions for installation. 

3. Note related Change Orders and record Drawings where applicable. 

B. Format: Submit record Product Data as [annotated PDF electronic file] [paper copy] [scanned 
PDF electronic file(s) of marked-up paper copy of Product Data]. 

2.4 MISCELLANEOUS RECORD SUBMITTALS 

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous 
record keeping and submittal in connection with actual performance of the Work. Bind or file 
miscellaneous records and identify each, ready for continued use and reference. 

B. Format: Submit miscellaneous record submittals as [PDF electronic file] [paper copy] [scanned 
PDF electronic file(s) of marked-up miscellaneous record submittals]. 

PART 3 - EXECUTION 

3.1 RECORDING AND MAINTENANCE 

A. Recording: Maintain one copy of each submittal during the construction period for project record 
document purposes. Post changes and revisions to project record documents as they occur; do 
not wait until end of Project. 

B. Maintenance of Record Documents and Samples: Store record documents and Samples in the 
field office apart from the Contract Documents used for construction. Do not use project record 
documents for construction purposes. Maintain record documents in good order and in a clean, 
dry, legible condition, protected from deterioration and loss. Provide access to project record 
documents for Architect's  reference during normal working hours. 

END OF SECTION 01 7810 
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SECTION 01 7820 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 SUMMARY 

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

 
1. Product maintenance manuals. 

1.2 CLOSEOUT SUBMITTALS 

A. Manual Content: Operations and maintenance manual content is specified in individual 
Specification Sections to be reviewed at the time of Section submittals. Submit reviewed 
manual content formatted and organized as required by this Section. 

1. Architect will comment on whether content of operations and maintenance submittals are 
acceptable. 

2. Where applicable, clarify and update reviewed manual content to correspond to revisions 
and field conditions. 

B. Format: Submit operations and maintenance manuals in the following format: 

1. PDF electronic file. Assemble each manual into a composite electronically indexed file. 
Submit on digital media acceptable to Architect. 

a. Name each indexed document file in composite electronic index with applicable 
item name. Include a complete electronically linked operation and maintenance 
directory. 

b. Enable inserted reviewer comments on draft submittals. 

2. Three (3)  paper copies. Include a complete operation and maintenance directory. 
Enclose title pages and directories in clear plastic sleeves. Architect will return two (2)   
copies. 

C. Manual Submittal: Submit each manual in final form prior to requesting inspection for 
Substantial Completion and at least fifteen (15) days before commencing demonstration and 
training. Architect will return copy with comments. 

1. Correct or revise each manual to comply with Architect's comments. Submit copies of 
each corrected manual within  fifteen (15) days of receipt of Architect's comments and 
prior to commencing demonstration and training. 



WESTSIDE CAMPUS CENTER CAFE ADDITION        SECTION 01 7820 
WESTERN CONNECTICUT STATE UNIVERSITY  OPERATION AND MAINTENANCE DATA 
  PAGE 2 OF 6 

 
 

   
  PROJECT NO. BI-RD-297 

PART 2 - PRODUCTS 

2.1 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS 

A. Directory: Prepare a single, comprehensive directory of emergency, operation, and 
maintenance data and materials, listing items and their location to facilitate ready access to 
desired information. 

B. Organization: Unless otherwise indicated, organize each manual into a separate section for 
each system and subsystem, and a separate section for each piece of equipment not part of a 
system. Each manual shall contain the following materials, in the order listed: 

1. Title page. 
2. Table of contents. 
3. Manual contents. 

C. Title Page: Include the following information: 

1. Subject matter included in manual. 
2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name and contact information for Contractor. 
6. Name and contact information for Construction Manager. 
7. Name and contact information for Architect. 
8. Name and contact information for Commissioning Authority. 
9. Names and contact information for major consultants to the Architect that designed the 

systems contained in the manuals. 
10. Cross-reference to related systems in other operation and maintenance manuals. 

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

E. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by 
system, subsystem, and equipment. If possible, assemble instructions for subsystems, 
equipment, and components of one system into a single binder. 

F. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic 
PDF file for each manual type required. 

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where 
scanning of paper documents is required, configure scanned file for minimum readable 
file size. 

2. File Names and Bookmarks: Enable bookmarking of individual documents based on file 
names. Name document files to correspond to system, subsystem, and equipment 
names used in manual directory and table of contents. Group documents for each system 
and subsystem into individual composite bookmarked files, then create composite 
manual, so that resulting bookmarks reflect the system, subsystem, and equipment 
names in a readily navigated file tree. Configure electronic manual to display bookmark 
panel on opening file. 
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G. Manuals, Paper Copy: Submit manuals in the form of hard copy, bound and labeled volumes. 

1. Binders: Heavy-duty, three-ring, vinyl-covered, loose leaf binders, in thickness necessary 
to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve 
on spine to hold label describing contents and with pockets inside covers to hold folded 
oversize sheets. 

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

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

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

4. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text. 

a. If oversize drawings are necessary, fold drawings to same size as text pages and 
use as foldouts. 

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 
envelopes and bind envelopes in rear of manual. At appropriate locations in 
manual, insert typewritten pages indicating drawing titles, descriptions of contents, 
and drawing locations. 

2.2 OPERATION MANUALS 

A. Content: In addition to requirements in this Section, include operation data required in individual 
Specification Sections and the following information: 

1. System, subsystem, and equipment descriptions. Use designations for systems and 
equipment indicated on Contract Documents. 

2. Performance and design criteria if Contractor is delegated design responsibility. 
3. Operating standards. 
4. Operating procedures. 
5. Operating logs. 
6. Wiring diagrams. 
7. Control diagrams. 
8. Piped system diagrams. 
9. Precautions against improper use. 
10. License requirements including inspection and renewal dates. 

B. Descriptions: Include the following: 

1. Product name and model number. Use designations for products indicated on Contract 
Documents. 

2. Manufacturer's name. 
3. Equipment identification with serial number of each component. 
4. Equipment function. 
5. Operating characteristics. 
6. Limiting conditions. 
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7. Performance curves. 
8. Engineering data and tests. 
9. Complete nomenclature and number of replacement parts. 

C. Operating Procedures: Include the following, as applicable: 

1. Startup procedures. 
2. Equipment or system break-in procedures. 
3. Routine and normal operating instructions. 
4. Regulation and control procedures. 
5. Instructions on stopping. 
6. Normal shutdown instructions. 
7. Seasonal and weekend operating instructions. 
8. Required sequences for electric or electronic systems. 
9. Special operating instructions and procedures. 

D. Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as 
installed. 

E. Piped Systems: Diagram piping as installed, and identify color-coding where required for 
identification. 

2.3 PRODUCT MAINTENANCE MANUALS 

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

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

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

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

D. Maintenance Procedures: Include manufacturer's written recommendations and the following: 

1. Inspection procedures. 
2. Types of cleaning agents to be used and methods of cleaning. 
3. List of cleaning agents and methods of cleaning detrimental to product. 
4. Schedule for routine cleaning and maintenance. 
5. Repair instructions. 

E. Repair Materials and Sources: Include lists of materials and local sources of materials and 
related services. 
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F. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds. 

2.4 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS 

A. Content: For each system, subsystem, and piece of equipment not part of a system, include 
source information, manufacturers' maintenance documentation, maintenance procedures, 
maintenance and service schedules, spare parts list and source information, maintenance 
service contracts, and warranty and bond information, as described below. 

B. Source Information: List each system, subsystem, and piece of equipment included in manual, 
identified by product name and arranged to match manual's table of contents. For each product, 
list name, address, and telephone number of Installer or supplier and maintenance service 
agent, and cross-reference Specification Section number and title in Project Manual. 

C. Manufacturers' Maintenance Documentation: Manufacturers' maintenance documentation 
including the following information for each component part or piece of equipment: 

1. Standard maintenance instructions and bulletins. 
2. Drawings, diagrams, and instructions required for maintenance, including disassembly 

and component removal, replacement, and assembly. 
3. Identification and nomenclature of parts and components. 
4. List of items recommended to be stocked as spare parts. 

D. Maintenance Procedures: Include the following information and items that detail essential 
maintenance procedures: 

1. Test and inspection instructions. 
2. Troubleshooting guide. 
3. Precautions against improper maintenance. 
4. Disassembly; component removal, repair, and replacement; and reassembly instructions. 
5. Aligning, adjusting, and checking instructions. 
6. Demonstration and training video recording, if available. 

E. Maintenance and Service Schedules: Include service and lubrication requirements, list of 
required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment. 

F. Spare Parts List and Source Information: Include lists of replacement and repair parts, with 
parts identified and cross-referenced to manufacturers' maintenance documentation and local 
sources of maintenance materials and related services. 

G. Maintenance Service Contracts: Include copies of maintenance agreements with name and 
telephone number of service agent. 

H. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds. 
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PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

A. Emergency Manual: Assemble a complete set of emergency information indicating procedures 
for use by emergency personnel and by Owner's operating personnel for types of emergencies 
indicated. 

B. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care 
and maintenance of each product, material, and finish incorporated into the Work. 

C. Operation and Maintenance Manuals: Assemble a complete set of operation and maintenance 
data indicating operation and maintenance of each system, subsystem, and piece of equipment 
not part of a system. 

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

E. Comply with Section 01770 "Closeout Procedures" for schedule for submitting operation and 
maintenance documentation. 

END OF SECTION 01 7820 
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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 Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 
2. Demolition and removal of selected site elements. 
3. Salvage of existing items to be reused or recycled. 

B. Related Requirements: 

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

2. Section 015639 "Temporary Tree and Plant Protection" for temporary protection of 
existing trees and plants that are affected by selective demolition. 

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

procedures for alteration projects. 
5. Section 311000 "Site Clearing" for site clearing and removal of above- and below-grade 

improvements not part of selective demolition. 

1.3 DEFINITIONS 

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

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

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

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

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

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

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

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

1.5 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at project site 

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

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

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

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

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For refrigerant recovery technician. 

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

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

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

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

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

Owner's partial occupancy of completed Work. 

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

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

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

1.7 CLOSEOUT SUBMITTALS 

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

1.8 QUALITY ASSURANCE 

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

1.9 FIELD CONDITIONS 

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

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

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

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the 
Work. 

1. Hazardous materials will be removed by Owner before start of the Work. 
2. If suspected hazardous materials are encountered, do not disturb; immediately notify 

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

E. Hazardous Materials: Present in buildings and structures to be selectively demolished. A report 
on the presence of hazardous materials is on file for review and use. Examine report to become 
aware of locations where hazardous materials are present. 

1. Hazardous material remediation is specified elsewhere in the Contract Documents. 
2. Do not disturb hazardous materials or items suspected of containing hazardous materials 

except under procedures specified elsewhere in the Contract Documents. 
3. Owner will provide material safety data sheets for suspected hazardous materials that 

are known to be present in buildings and structures to be selectively demolished because 
of building operations or processes performed there. 

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

G. Utility Service: Maintain existing utilities indicated to remain in service and protect them against 
damage during selective demolition operations. 
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1. Maintain fire-protection facilities in service during selective demolition operations. 

1.10 COORDINATION 

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

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

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

B. Standards: Comply with ASSE A10.6 and NFPA 241. 

 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

B. Review Project Record Documents of existing construction or other existing condition and 
hazardous material information provided by Owner. Owner does not guarantee that existing 
conditions are same as those indicated in Project Record Documents. 

C. Verify that hazardous materials have been remediated before proceeding with building 
demolition operations. 

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

1. Comply with requirements specified in Section 013233 "Photographic Documentation." 
2. Inventory and record the condition of items to be removed and salvaged. Provide 

photographs or video of conditions that might be misconstrued as damage caused by 
salvage operations. 

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

3.2 PREPARATION 

A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment 
according to 40 CFR 82 and regulations of authorities having jurisdiction. 
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3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

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

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 
disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas 
to be selectively demolished. 

1. Owner will arrange to shut off indicated services/systems when requested by Contractor. 
2. Arrange to shut off utilities with utility companies. 
3. If services/systems are required to be removed, relocated, or abandoned, provide 

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

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

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

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

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

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

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

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

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

3.4 PROTECTION 

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

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

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

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

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

specified in Section 015000 "Temporary Facilities and Controls." 

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as 
required to preserve stability and prevent movement, settlement, or collapse of construction and 
finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of 
construction being demolished. 
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1. Strengthen or add new supports when required during progress of selective demolition. 

C. Remove temporary barricades and protections where hazards no longer exist. 

3.5 SELECTIVE DEMOLITION, GENERAL 

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

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

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

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

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

5. Maintain fire watch during and for at least <Insert number> hours after flame-cutting 
operations. 

6. Maintain adequate ventilation when using cutting torches. 
7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

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

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

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

Section 017419 "Construction Waste Management and Disposal." 

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

C. Work in Historic Areas: Selective demolition may be performed only in areas of Project that are 
not designated as historic. In historic spaces, areas, and rooms, or on historic surfaces, the 
terms "demolish" or "remove" shall mean historic "removal" or "dismantling" as specified in 
Section 024296 "Historic Removal and Dismantling." 

D. Removed and Salvaged Items: 

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

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

materials and equipment. Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

F. 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 cleaned] and reinstalled in their 
original locations after selective demolition operations are complete. 

3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at 
least 3/4 inch at junctures with construction to remain. Dislodge concrete from reinforcement at 
perimeter of areas being demolished, cut reinforcement, and then remove remainder of 
concrete. Neatly trim openings to dimensions indicated. 

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

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

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

E. Roofing: Remove no more existing roofing than what can be covered in one day by new roofing 
and so that building interior remains watertight and weathertight. See Section <Insert Section 
number and title> for new roofing requirements. 

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

3.7 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved 
construction and demolition waste landfill acceptable to authorities having jurisdiction. 

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

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

convey debris to grade level in a controlled descent. 
4. Comply with requirements specified in Section 011524 "Construction Waste Management 

and Disposal." 

B. Burning: Do not burn demolished materials. 
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3.8 CLEANING 

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

END OF SECTION 02 4119 
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SECTION 031000 – CONCRETE FORMWORK 
 
 
PART 1 - GENERAL 
 
1.01 GENERAL 
 

Work of this Section shall conform to the requirements of the General Conditions, Supplementary 
General Conditions and Special Requirements. 

 
1.02 SCOPE 
 

A. The work under this Section includes all materials, labor, accessories equipment and 
related services necessary for furnishing and erecting forms for cast-in-place structural 
frame concrete work as shown on Drawings and Specified herein. 

 
B. Related Work Specified in Other Sections: 

 
1. Submittals     Section 01300 
 
2. Concrete Reinforcement:  Section 03200 
 
3. Cast-in-Place Concrete:  Section 03300 

 
1.03 APPLICABLE SPECIFICATIONS AND CODES 
 

A. American Concrete Institute (ACI): 
 

1. ACI 318 "Building Code Requirements for Reinforced Concrete". 
 

2. ACI 301 "Specifications for Structural Concrete for Buildings". 
 

3. ACI 347 "Recommended Practice for Concrete Formwork". 
 
1.04 SUBMITTALS 
 

A. Shop Drawings 
 

1. Shop drawings showing intended concrete placement sequence and location of 
construction joints shall be submitted by the Contractor for the 
Architect/Engineer's review. 

 
2. The shop drawings shall be submitted in the form required in Submittals, Section 

01300 and 03300. 
 

B. Manufacturers' Data: Submit manufacturers' data and installation instructions for materials 
used including form coating, ties, accessories and manufactured form systems if used. 

 
C. Samples:  At request of Architect, submit samples of form ties and spreaders 
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PART 2 - PRODUCTS 
 
2.01 FORM MATERIALS 
 

A. Formwork for concrete surfaces shall be undamaged plywood or other panel type 
materials, acceptable to the Architect/Engineer, to provide continuous, straight smooth as 
cast surfaces, free from visible bulges, indentations, nail heads or other imperfections.  
Forms shall be furnished in largest practicable panel sizes to minimize number of joints. 
Form materials should be of sufficient thickness to withstand pressures of newly placed 
concrete without excessive and objectionable bow or deflection. 

 
B. Form ties shall be factory-fabricated, adjustable-length, removable or snap-off metal form 

ties, designed to prevent form deflection and spalling concrete surfaces upon removal.  
Portion of form-ties remaining within concrete after removal of exterior parts shall be at 
least 1-1/2" from the outer surface of concrete.  Form ties used will leave a maximum hole 
of 1" diameter in concrete surface. 

 
C. Form coatings:  Provide commercial formulation form-coating compounds that will not 

bond with, stain, nor adversely affect the concrete surfaces and impair subsequent 
treatment of concrete surfaces requiring bond or adhesion, impede the wetting of surfaces 
to be cured with water or curing compounds.  Apply in compliance with manufacturers' 
instructions. 

 
 
PART 3 - EXECUTION 
 
3.01 DESIGN OF FORMWORK 
 

A. Design, erect, support, brace and maintain formwork so that it will safely support vertical 
and lateral loads that might be applied, until such loads can be supported by the concrete 
structure.  Formwork shall be designed by a professional engineer, licensed in the State 
of Connecticut, hired and paid for by the contractor. 

 
B. Carry vertical and lateral loads to ground by formwork system and in-place construction 

that has attained adequate strength for that purpose. 
 

C. Construct formwork so that concrete members and structures are of correct size, shape, 
alignment, elevation and position. 

 
D. Design forms and falsework to include assumed values of live load, dead load, weight of 

moving equipment operated on formwork, concrete mix, height of concrete drop, vibrator 
frequency, ambient temperature, foundation pressures, stresses, lateral stability, and 
other factors pertinent to safety of structure during construction. 

 
E. Provide shore and struts with positive means of adjustment capable of taking up formwork 

settlement during concrete placing operations, using wedges or jacks or a combination 
thereof. 

 
F. Provide trussed supports when adequate foundations for shores and struts cannot be 

secured. 
 

G. Support form facing materials by structural members spaced sufficiently close to prevent 
objectionable deflection. 
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H. Fit forms placed in successive units for continuous surfaces to accurate alignment, free 
from irregularities, and within allowable tolerances. 

 
I. Provide camber in formwork as required for anticipated deflections due to weight and 

pressures of fresh concrete and construction loads.  In addition, provide camber as 
indicated on the Structural Drawings. 

 
J. Provide formwork sufficiently tight to prevent leakage of cement paste during concrete 

placement.  Solidly butt joints and provide backup material at joints as required to prevent 
leakage and fins. 

 
3.02 EARTH FORMS 
 

A. Side forms of footings may be omitted and concrete placed directly against excavation 
only when requested by the Contractor and accepted by the Architect/Engineer.  When 
omission of forms is accepted, provide additional concrete 1" on each side of the 
minimum design profiles and dimensions shown. 

 
 
 
 
 
3.03 SURFACE CONDITIONS 
 

A. Examine the substrate and conditions under which work of this Section is to be 
performed, and correct unsatisfactory conditions which would prevent proper and timely 
completion of the Work.  Do not proceed until unsatisfactory conditions have been 
corrected. 

 
 
3.04 FORM CONSTRUCTION 
 

A. Construct forms complying with ACI 347, to the exact sizes, shapes, lines, and 
dimensions shown, and as required to obtain accurate alignment, location, grades, level, 
and plumb work in finished structures. 

 
B. Provide for openings, offsets, sinkages, keyways, recesses, moldings, reglets, chamfers, 

blocking, screeds, bulkheads, anchorages, inserts, and other features required.  Use 
selected material to obtain required finishes. 

 
C. Forms for openings, and construction which accommodates installation by other trades 

whose materials and products must be fabricated before the opportunity exists to verify 
the measurements of adjacent construction which affects such installations, shall be 
accurately sized and located as dimensioned on the Drawings.  In the event that deviation 
from the Drawing dimensions results in problems in the field, the Contractor shall be 
responsible for resolution of the conditions as approved by the Architect, without 
additional expense to the Owner. 

 
 
3.05 FORM FABRICATION 
 

A. Fabricate forms for easy removal without hammering or prying against concrete surfaces. 
 Provide crush plates or wrecking plates where stripping may damage cast concrete 
surfaces.  Provide top forms for inclined surfaces where the slope is too steep to place 
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concrete with bottom forms only.  Kerf wood inserts for forming keyways, reglets, 
recesses, and the like, to prevent swelling and assure ease of removal. 

 
B. Provide temporary openings where interior area of formwork is inaccessible for cleanout, 

for inspection before concrete placement, and for placement of concrete.  Brace 
temporary closures and set tightly to temporary openings on forms in as inconspicuous 
locations as possible, consistent with design requirements.  Form intersecting planes to 
provide true, clean cut corners. 

 
 
 
 
3.06 FALSEWORK 
 

A. Erect falsework and support, brace and maintain it to safely support vertical, lateral, and 
asymmetrical loads applied until such loads can be supported by in-place construction.  
Construct falsework so that adjustments can be made for take-up and settlement. 

 
B. Provide wedges, jacks, or camber strips to facilitate vertical adjustments.  Carefully 

inspect falsework and formwork during and after concrete placement operations to 
determine abnormal deflection or signs of failure; make necessary adjustments to produce 
Work of required dimensions. 

 
3.07 FORM FOR EXPOSED CONCRETE 
 

A. Drill forms to suit ties used and to prevent leakage of concrete mortar around tie holes.  
Do not splinter forms by driving ties through improperly prepared holes. 

 
B. Provide sharp, clean corners at intersecting planes, without visible edges or offsets.  Back 

joints with extra studs or girts to maintain true, square intersections. 
 

C. Use extra studs, walers, and bracing to prevent objectionable bowing of forms between 
studs and to avoid bowed appearance in concrete.  Do not use narrow strips of form 
material which will produce bow. 

 
D. Assemble forms so they may be readily removed without damage to exposed concrete 

surfaces. 
 

E. Install chamfer and reveal strips in forms at all locations of "exposed concrete-finished 
appearance". 

 
F. Install plastic cone ties such that the portion remaining within the concrete after removal of 

the exterior parts is a minimum of 1-1/2 inches in from the face of the concrete and the 
hole in the concrete is not larger than 1 inch in diameter at the face of the concrete.  
Pulled or broken off ties shall not leave surface blemishes. 

 
G. At concrete surfaces exposed to view in the finished building, form ties shall be arranged 

in an orderly pattern. 
 

H. Particular attention must be paid to forming of exposed arises of columns, beams, ledges, 
and to true alignment and level soffit of spandrel beams and the concrete edges.  All such 
arises must be sharp, straight and true to line and level. Spandrel beams and ledges must 
have adequate shoring to prevent any visible amount of sag and sufficient bracing to 
prevent any lateral movement during construction. 
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I. Corner Treatment:  Unless shown otherwise, form chamfers with 3/4" x 3/4" strips, 

accurately formed and surfaced to produce uniformly straight lines and tight edge joints on 
exposed concrete.  Extend terminal edges to required limit and miter chamfer strips at 
change in direction. 

 
J. Control Joints:  Locate as indicated. 

 
K. Provision for Other Trades:  Provide openings in concrete formwork to accommodate 

work of other trades. Verify size and location of openings, recesses and chases with the 
trade requiring such items.  Accurately place and securely support items to be built into 
forms. 

 
L. Cleaning and Tightening:  Thoroughly clean forms and adjacent surfaces to receive 

concrete.  Remove chips, wood, sawdust, dirt, and other debris just before concrete is 
placed.  Retighten forms immediately after concrete placement as required to eliminate 
mortar leaks. 

 
3.08 INSPECTION 
 

A. Examine the areas and conditions where concrete formwork is to be installed and notify 
the Architect of conditions detrimental to the proper and timely completion of the work. Do 
not proceed with the work until unsatisfactory conditions have been corrected by the 
Contractor in a manner acceptable to the Architect. 

 
3.09 FORM COATINGS 
 

A. Coat form contact surfaces with form-coating compound before reinforcement is placed.  
Do not allow excess form coating material to accumulate in the forms or to come into 
contact with surfaces which will be bounded to fresh concrete.  Apply in compliance with 
manufacturer's instructions. 

 
3.10 INSTALLATION OF EMBEDDED ITEMS 
 

A. General:  Set and build into the work anchorage devices and other embedded items 
required for other work that is attached to, or supported by, cast-in-place concrete.  Use 
setting drawings, diagrams, instructions and directions provided by suppliers of the items 
to be attached thereto. 

 
B. Edge Forms and Screeds Strips for Slabs:  Set edge forms or bulkheads and intermediate 

screed strips for slabs to obtain required elevations and contours in the finished slab 
surface. 

 
 
 
 
3.11 SHORES AND SUPPORTS 
 

A. Comply with ACI 347 “Guide to Formwork for Concrete” for shoring, and as herein 
specified. Submit a shore removal and reshoring schedule and drawings, all signed and 
sealed by a professional engineer licensed in the [State of New York, State of 
Connecticut], for the Architect's/Engineer's review before proceeding with this work.  Do 
not proceed until schedule and drawings have been reviewed. 
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3.12 REMOVAL OF FORMS 
 

A. Forms shall be removed in accordance with requirements of the ACI 318 Code unless 
otherwise herein modified without damage to concrete and in a manner to insure 
complete safety of the structure.  Leave shoring in place until concrete member will safely 
support its own weight plus any live loads that may be placed upon it. 

 
B. The Contractor shall assume responsibility for all damages due to removal of the forms. 

 
C. Whenever formwork is removed during the curing period, the exposed concrete shall be 

cured by one of the methods specified under "Curing" in Section 03300. 
 

D. All wood formwork, including that used in void spaces, pockets and other similar places 
shall be removed. 

 
E. At  the Architect request form tie holes shall be filled as per approved samples submitted 

to the Architect and Engineer. 
 

F. Where supports for the first tier of formwork rest upon compressible material, particular 
care must be exercised to prevent settlement of these supports by utilizing plankings or 
other spreading devices.  In no event shall frozen ground or soft ground be utilized directly 
as the supporting medium.  Shores shall be carefully watched by experienced workmen 
during concreting operations in order to adjust for settlement or distortion should it occur. 

 
G. Column forms, beam side forms and wall forms shall not be stripped until the concrete 

affected has been in place for the following minimum periods of time which shall be 
applicable only providing bottom forms, shores, etc., remain undisturbed during this 
phase: 

 
1. Twenty-four hours after concrete is poured when the average air temperature is: 

 
a. 50 degrees F. or higher for walls and columns. 

 
b. 60 degrees F. or higher for other members. 

 
2. Forty-eight hours after concrete is poured when the average air temperature is 

below the above. 
 

H. Forms for slab panels, slab bands, and other bottom surfaces of non post-tensioned 
reinforced concrete shall not be stripped until the concrete affected has been in place for 
the following minimum periods of time: 

 
1. For concrete made with Type I cement: 

 
a. Forty-eight hours when the average air temperature is 65 degrees F. or 

higher. 
 

b. Sixty-six hours when the average air temperature is below 65 degrees F. 
 

I. Forms for slabs and other bottom surfaces of concrete shall not be removed, reshored or 
in any way displaced until the concrete affected has attained a strength of at least 50% of 
the specified 28 day strength or 3000 psi, whichever is greater.  Whenever form slab 
panels are to be removed between 24 and 72 hours, after casting of concrete, the 
Contractor shall provide additional field cured test cylinders for each day's concreting to 
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be used as a check of the concrete strength.  The number of cylinders required will be 
determined by the Engineer.  A minimum of 2 cylinders is required for one compressive 
strength test.  The contractor shall have a testing laboratory test the cylinders at his 
expense. 

 
J. Forms and shores shall be left in place for longer periods than the above-listed minimums 

when required, due to weather conditions, due to lack of adequate artificial heat and 
protection, due to construction loads and/or the condition of the concrete and whenever it 
is directed by the Engineer. 

 
K. The average temperature, for the period from the time of pouring to the time of stripping, 

shall be defined as the average of the local weather bureau maximum temperature during 
the day and minimum temperature for the night or the morning immediately following, 
whichever is lower.  The average for more than one day shall be the average of the daily 
values as computed above.  If artificial heat and protection is provided for the concrete, 
the average temperature of the air directly above the concrete in question at a point 
midway between representatives heaters shall be used as the average temperature for 
determining proper stripping time. 

 
L. Consider the time interval for stripping forms from the start of the concrete pour to the 

start of stripping providing: 
 

1. Stripping is started at the first section poured and continues in the same 
sequence as concrete was placed. 

 
2. The rate of stripping is such that no member is stripped more than six hours 

earlier than it would have been if stripping were timed from the start of placing 
concrete for that member. 

 
M. Upon removal of forms, the Architect/Engineer and Inspecting Agency shall be notified by 

the Contractor in order that an inspection of the newly stripped surfaces may be made 
prior to patching. 

 
N. Freshly stripped surfaces shall not be pointed up or touched in any manner before having 

been inspected by the Architect/Engineer and Inspecting Agency. 
 

O. Shores and Posts: 
 

1. Proper shoring shall be provided under the forms for concrete work to support all 
construction loads and reshoring shall be provided for all floors and roof slabs 
before stripping.  Supports for forms shall consist of wood or steel posts of a size 
and spacing as required to support the weight of the forms, concrete and 
construction live load. 

 
2 Shores shall be designed by a professional engineer licensed in the [State of 

New York], submit calculations and drawings for the Engineer's review before 
proceeding with this work.  Do not proceed until schedule and drawings have 
been reviewed. 

 
P. Reshores: 

 
1. Use a maximum spacing of reshoring in each direction of eight feet. 
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2. Locate reshores under the center of beams and slab bands and under slabs 
along a line midway between supports and at all other required points. 

 
3. Reshores shall not be removed until the concrete has attained its specified 28 

day strength. Where construction loads occur reshoring shall remain in place 
throughout the work as required to prevent overstressing as per ACI 318, latest 
edition. 

 
4. Proper attention shall be given to the removal of reshores so that excessive loads 

are not transmitted to the various parts of the structure. 
 
5. Contractor shall submit reshoring procedure for Architect's/Engineer's review. 

 
 
 
END OF SECTION 031000 
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SECTION 032000 – CONCRETE REINFORCEMENT 
 
 
PART 1 - GENERAL 
 
1.01 GENERAL 
 

Work of this Section shall conform to the requirements of the General Conditions, Supplementary 
General Conditions and Special Requirements. 

 
1.02 SCOPE 
 

A. The work covered by this section includes all materials, labor, accessories, equipment, 
permits and related services to furnish and place all reinforcement in cast-in-place concrete 
construction, as shown on Drawings, as specified herein, and all required accompanying 
accessories. 

 
B. Related Work Specified in Other Sections: 

 
1. Submittals:   Section 01300 
 
2. Concrete Formwork: Section 03100  
 
3. Cast-in-Place Concrete: Section 03300 

 
4.    Sidewalks   Section 02515 

 
1.03 APPLICABLE SPECIFICATIONS AND CODES 
 

A. American Concrete Institute (ACI): 
 

1. ACI 318 "Building Code Requirements for Reinforced Concrete". 
 

2. ACI 301 "Specifications for Structural Concrete for Buildings". 
 

3. ACI 315 "Details and Detailing of Concrete Reinforcement". 
 

B. Concrete Reinforcing Steel Institute (CRSI): 
 

1. "Recommended Practice for Placing Reinforcing Bars." 
 

C. American Welding Society (AWS): 
 

1. AWS D1.1 "Structural Welding Code - Steel". 
 

2. AWS D1.4 "Structural Welding Code - Reinforcing Steel". 
 
1.04 SUBMITTALS 
 

A. Shop Drawings: 
 

1. The shop drawings shall be submitted in the form required in Submittals, Section 
01300 and 03300. 
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2. The Contractor shall prepare shop drawings showing detailed layout of reinforcement, 

including dimensions, openings, bar spacing, bending details, bar schedules, and 
similar items required for the proper construction of the work.  Drawing shall show 
grades of reinforcing steel and shall be prepared in compliance with the Structural and 
Architectural Drawings.  Provisions for the connection of work by other trades and the 
location of all embedded items shall be indicated on the shop drawings. 

 
3. The shop drawings for the top bars and the bottom bars for the slabs shall be prepared 

on different sheets.  Reinforcement of concrete walls and beams shall be shown on 
elevations with sections as required.  Elevations of walls and beams shall be at least 
1/4" = 1'-0" scale. 

 
4. Shop drawings shall be prepared in accordance with ACI 315 "Details and Detailing of 

Concrete Reinforcement.” 
 

5. Review by Engineer:  After receipt of the shop drawings by the Engineer, they will be 
reviewed and necessary revisions will be marked on a copy which will be returned.  
Revisions shall then be made and the drawings resubmitted.  This procedure will be 
continued until the drawings are approved or approved as noted and released for 
construction. The Contractor shall then deliver to the Engineer one set of black line 
prints for record and use AND at the completion of the job one electronic version of the 
shop drawings on a CD-Rom or other acceptable media. 

 
B. Mill Certificates:  Submit, for record, the steel producer's certificates of mill analysis, tensile 

and bend tests for reinforcing steel. 
 
1.05 PRODUCT HANDLING 
 

A. Delivery:  Deliver reinforcement to the job site bundled, tagged and marked.  Use metal 
tags indicating bar size, lengths and other information corresponding to markings shown on 
shop drawings. 

 
B. Storage:  Store reinforcement at the job-site in a manner to prevent damage and 

accumulation of dirt and excessive rust. 
 
 
PART 2 - PRODUCTS 
 
 
2.01 MATERIALS 
 

A. Reinforcing bars shall be billet steel deformed bars rolled from new stock and shall 
conform to the requirements of ASTM A615, grade 60. 

 
C. Welded wire fabric shall conform to the requirements of ASTM A185, delivered in sheets 

not in rolls. 
 

D. Supports for Reinforcement:  Bolsters, chairs, spacers and other devices for supporting, 
spacing and fastening reinforcement in place: 

 
1. Use wire bar type supports complying with CRSI recommendations, 

unless otherwise indicated.  Do not use wood, brick, or other materials that 
do not comply with CRSI recommendations. 
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2. For slabs on grade, use supports with sand plates or horizontal runners 

where base material will not support chair legs. 
 

3. For exposed-to-view concrete surfaces, where legs of supports are in 
contact with forms, provide supports with either hot-dip galvanized or 
plastic protected legs. 

 
PART 3 - EXECUTION 
 
 
3.01 FABRICATION 
 

A. Fabrication of reinforcing bars shall conform to required shape and dimensions, with 
fabrication tolerances complying to the CRSI Manual and ACI 315. Fabrication shall not 
commence until shop drawings have been reviewed and returned by the Architect and/or 
Engineer as appropriate.  In case of fabricating errors, do not rebend or straighten 
reinforcement in a manner that will injure or weaken the material. 

 
B. Welding of reinforcing bars: 

 
1. Reinforcing bars to be welded shall be preheated based upon the carbon 

equivalent in accordance with AWS D1.4.  If the carbon equivalent is not known, it 
shall be assumed to be greater than 0.75%. 

 
2. Plates to which reinforcing bars are to be welded shall be preheated in accordance 

with AWS D1.1.  In the case of different preheat requirements for the reinforcing 
bar and plate, the higher value shall be used. 

 
C. Unacceptable materials:  Reinforcement with any of the following defects will not be 

permitted in the Work: 
 

1. Bar lengths, depths, and bends exceeding specified fabrication tolerances. 
 

2. Bends or kinks not indicated on Drawings or final Shop Drawings. 
 

3. Bars with reduced cross-section due to excessive rusting or other causes. 
 

3.02 INSPECTION 
 
A. Examine the substrate, formwork, and the conditions under which concrete reinforcement 

is to be placed, and correct conditions which would prevent proper and timely completion 
of the work.  Do not proceed with the work until satisfactory conditions have been obtained. 

 
B. Refer to specification section 03300, 1.05 “QUALITY CONTROL” for additional 

requirements. 
 
3.03 INSTALLATION 
 

A. Comply with the specified standards for details and methods of reinforcement placement 
and supports, and as herein specified. 

 
B. Clean reinforcement to remove loose rust and mill scale, earth, and other materials which 

reduce or destroy bond with concrete. 
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C. Position, support, and secure reinforcement against displacement by formwork, 

construction, or concrete placement operations.  Locate and support reinforcing with metal 
chairs, runners, bolsters, spacers, and hangers, as required. 

 
D. Place reinforcement to obtain the required minimum coverages for concrete protection.  

Arrange, space, and securely tie bar supports together with 16 gage wire to hold 
reinforcement accurately in position during concrete placement operations.  Set wire ties 
so that twisted ends are directed away from exposed concrete surfaces. 

 
E. Install welded wire fabric in maximum lengths practicable.  Lap adjoining pieces at least 

one full mesh or 6" minimum.  Welded wire fabric shall be tied adequately to prevent the 
curling of edges. 

 
F. Provide supports of sufficient number and strength to carry reinforcement.  Do not place 

reinforcing bars more than 2" beyond the last leg of any continuous bar support.  Do not 
use supports as bases for runways for concrete conveying equipment or similar 
construction loads. 

 
G. Avoid splices not indicated on Structural Drawings. Where splices are unavoidable, provide 

standard reinforcing bar splices by lapping ends, placing bars in contact and tightly tying 
with wire.  Splices should be staggered if possible. Splicing of reinforcement at points of 
maximum stress will not be allowed. 

 
 

END OF SECTION 032000 



WESTSIDE CAMPUS CENTER CAFE ADDITION                                                            SECTION 033000 
WESTERN CONNECTICUT STATE UNIVERSITY CAST-IN-PLACE CONCRETE 
  PAGE 1 OF 42 
 

   
  PROJECT NO. BI-2B-430 

 

SECTION 033000 – CAST-IN-PLACE CONCRETE 
 
 
PART 1 - GENERAL 
 
1.01 GENERAL 
 

A. Work of this Section shall conform to the requirements of the General Conditions, 
Supplementary Conditions, and Special Requirements. 

 
1.02 SCOPE 
 

A. Provide all labor, materials, equipment, services and transportation required to complete 
all concrete work as shown on Drawings, as specified herein, and as required by the job 
conditions. 

 
B. Related Work Specified In Other Sections 

 
1. Submittals:     Section 01300 

 
2. Concrete Formwork:   Section 03100 

 
3. Concrete Reinforcement:   Section 03200 

 
4. Cement Leveling Compound  Section 03530 

 
5. Water proofing    Sections 07110, 07130, and 

      07140 (for Surface 
      Preparation)  

 
6. Painting      Sections 09900  
 

 
1.03 APPLICABLE SPECIFICATIONS AND CODES 
 

A. Code: Concrete work shall conform to the requirements of the 2016 CONNECTICUT 
STATE BUILDING CODE and all applicable OSHA requirements. 

 
 

B. Standards: Perform all work in accordance with the latest editions and revisions of the 
following standards which hereby become part of this section: 

 
1. American Society for Testing and Materials (ASTM): ASTM specifications shall 

apply to any and all materials for which an ASTM standard has been established 
unless otherwise specified.  The manufacturer or supplier of each material shall 
certify that the material conforms to the applicable ASTM specification. 
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C31 Standard Method of Making and Curing Concrete Test Specimens in the 

Field. 
 

C33 Standard Specification for Concrete Aggregates. 
 

C39 Standard Test Method for Compressive Strength of Cylindrical Concrete 
Specimens. 

 
C40 Standard Test Method for Organic Impurities in Fine Aggregates for 

Concrete 
 
C42  Standard Test Method of Obtaining and Testing Drilled Cores and Sawed 

Beams of Concrete. 
 
C88 Standard Test Method for Soundness of Aggregates by Use of Sodium 

Sulfate or Magnesium Sulfate  
 
C94  Standard Specification for Ready-Mixed Concrete. 

 
C117 Standard Test Method for Materials Finer than 75-µm (No. 200) Sieve in 

Mineral Aggregates by Washing  
 
C123 Standard Test Method for Lightweight Particles in Aggregate  
 
C142 Standard Test Method for Clay Lumps and Friable Particles in Aggregates  
 
C143 Standard Test Method for Slump of Hydraulic Cement Concrete. 

 
C150 Standard Specification for Portland Cement. 

 
C172 Standard Method of Sampling Freshly Mixed Concrete. 

 
C173 Standard Test Method for Air Content of Freshly Mixed Concrete by the 

Volumetric Method. 
 

C192 Standard Method of Making and Curing Concrete Test Specimens in the 
Laboratory. 

 
C227 Standard Test Method for Potential Alkali Reactivity of Cement-Aggregate 

Combinations (Mortar-Bar Method 
 

C260 Standard Specification Air-Entraining Admixtures for Concrete. 
 
C289 Standard Test Method for Potential Alkali-Silica Reactivity of Aggregates 

(Chemical Method) 
C330 Standard Specification for Lightweight Aggregates for Structural Concrete. 

 
C404 Standard Specification for Aggregates for Masonry Grout. 

 
C494 Standard Specification for Chemical Admixtures for Concrete. 
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C496 Standard Test Method for Splitting Tensile Strength of Cylindrical 
Concrete Specimens 

 
C567 Standard Test Method for Unit Weight of Structural Lightweight Concrete. 
 
C618 Standard Specification for Fly Ash and Raw or Calcined Natural Pozzolan 

for Use as a Mineral Admixture in Portland Cement Concrete 
 
C666 Standard Test Method for Resistance of Concrete to Rapid Freezing and 

Thawing  
 
C989 Standard Specification for Ground Granulated Blast-Furnace Slag for Use 

in Concrete and Mortars 
 
C1017 Standard Specification for Chemical Admixtures for Use in Producing 

Flowing Concrete 
 
C1107 Standard Specification for Packaged Dry, Hydraulic-Cement Grout 

(Nonshrink) 
 

C1157 Performance Specification for Hydraulic Cements 
 

C1240 Standard Specification for Silica Fume for Use in Hydraulic-Cement 
Concrete and Mortar 

 
C1260 Standard Test Method for Potential Alkali Reactivity of Aggregates 

(Mortar-Bar Method)  
 

C1315 Standard Specification for Liquid Membrane-Forming Compounds having 
Special Properties for Curing and Sealing Concrete 

E154 Standard Test Methods for Water Vapor Retarders Used in Contact with 
Earth Under Concrete Slabs, on Walls, or as Ground Cover 

 
E1745 Standard Specification for Water Vapor Retarders Used in Contact with 

Soil or Granular Fill under Concrete Slabs 
 

Comply with the above standards.  Should copies be required, they may be obtained at 
the Contractor's expense from: 

 
American Society for Testing and Materials 
100 Barr Harbor Drive 
PO Box C700 
West Conshohocken, PA 19428-2959 
Phone 610-832-9585 

    www.astm.org 
 

2. American Concrete Institute (ACI): 
 

ACI 117 Standard Tolerances for Concrete Construction and Materials. 
 
ACI 211.1 Standard Practice for Selecting Proportions for Normal, 

Heavyweight and Mass Concrete. 
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ACI 211.2 Standard Practice for Selecting Proportions for Structural 

Lightweight Concrete. 
 

ACI 214 Evaluation of Strength Test of Concrete. 
 

ACI 301 Specifications for Structural Concrete for Buildings. 
 

ACI 302 Guide for Concrete Floor and Slab Construction. 
 

ACI 304 Recommended Practice for Measuring, Mixing, Transporting and 
Placing Concrete. 

 
ACI 305 Hot Weather Concreting. 

 
ACI 306 Cold Weather Concreting. 
 
ACI 308 Standard Practice for Curing Concrete. 

 
ACI 309 Guide to Consolidation of Concrete in Congested Areas. 
ACI 318 Building Code Requirements for Reinforced Concrete. 

 
ACI 347 Recommended Practice for Concrete Formwork. 

 
Comply with the above standards.  Should copies be required, they may be obtained at the 
Contractor's expense from: 

 
American Concrete Institute  
38800 Country Club Drive 
Farmington Hills, MI 48331 
Phone:  248-848-3700 
www.aci-int.org 
 

 
C. Conflicts: In case of conflict between the standards cited, drawings, specifications, and 

Building Code requirements, the Contractor shall make allowance in his bid for the most 
stringent requirements. 

 
D. The Contractor shall at all times keep available on the site the above codes and standards 

for reference. 
 

E. All work shall be performed to secure for the entire job homogeneous concrete having 
required strength, durability and weathering resistance, without any unnecessary 
weakness and other structural defects and free of pronounced honeycombs, air pockets, 
voids, projections, offsets, and other defacements on exposed surfaces.  

 
 
1.04 SUBMITTALS 
 

A.        1. Manufacturers' Literature: When different than specified submit a substitution 
request per Division 1 and submit manufacturers' standard specifications, test 



WESTSIDE CAMPUS CENTER CAFE ADDITION                                                            SECTION 033000 
WESTERN CONNECTICUT STATE UNIVERSITY CAST-IN-PLACE CONCRETE 
  PAGE 5 OF 42 
 

   
  PROJECT NO. BI-2B-430 

data, and installation instructions for each product, edited to correlate to specific 
job requirements, when different from that specified in Section 2.01 Materials. 

 
2. Substitution:  Any request for product substitution must be submitted for review 

with supporting documentation prior to time of bid.  No requests for substitutions 
will be considered after bids have been received. 

 
3. The shop drawings shall be submitted in the form required in Submittals, Section 

01300 and this section. 
 

B. Shop Drawings: 
 

1. Scope:  The Contractor shall prepare shop drawings showing detail layouts of 
reinforcing, including dimensions, openings, spacing, bending details, bar 
schedules, and similar items required for the proper construction of the work.  
Provisions for the connection of work by other trades shall be indicated on the 
shop drawings.  The location of all embedded items shall be indicated by the 
contractor on the shop drawings.  All shop drawings shall be submitted for 
approval in accordance with the requirements of the Contract Documents.  See 
below for review time and process.  See also Shop Drawings under Specification 
Sections 03100 and 03200. 

 
2. Submissions:  Shop drawings relating to the parts comprising a proposed unit 

shall be submitted simultaneously so that parts may be checked individually and 
as an assembly for said unit.  Shop drawings shall list the Contract Drawings used 
as references in the development of said shop drawings.  Shop drawings shall be 
submitted per the format called for in the General Requirements. 

 
3. Numbering:  All shop drawings shall be numbered by the subcontractor in a logical 

and sequential manner.   
 

4. Construction Joints:  Submit layout showing proposed locations of construction 
joints 

 
5. Checking by Contractor:  Prior to submission of the shop drawings to the Architect 

and/or Engineer, they shall be pre-checked by the contractor for conformity of 
detail with the Contract Documents and for coordination with other subcontractors. 
The signature of a representative of the Contractor indicating that the drawings 
have been pre-checked will be required.  The Contractor shall be wholly 
responsible for the conformity of dimensions and details of the shop drawings with 
the Contract Documents. 

 
6. Processing Time:  After receipt of the shop drawings by the Engineer, they will be 

reviewed and necessary revisions will be marked on a copy which will be 
returned.  The Contractor shall allow for at least fifteen (15), or other agreed time 
working days of review in the Engineer’s office, from receipt to sending out. 
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7. Review by Engineer:  After receipt of the shop drawings by the Engineer, they will 
be reviewed and necessary revisions will be marked on the drawings which will be 
returned. Revisions shall then be made and the drawings resubmitted.  This 
procedure will be continued until the drawings are approved or approved as noted 
and released for construction. The Contractor shall then deliver to the Engineer 
one (1) black line prints for record and use AND at the completion of the job one 
(1) electronic version of the shop drawings on a CD-Rom or other acceptable 
media. 

 
The responses on the shop drawing review stamp used by the Engineer require 
the following actions: 

 
a. APPROVED indicates that the Engineer has found the information 

presented on the shop drawing appears to conform to the requirements of 
the Contract Documents. 

 
b. APPROVED AS NOTED indicates that the Engineer requires the shop 

drawing to be corrected to reflect the notes and comments shown before 
it can be APPROVED.  Fabrication may proceed only if the work will 
incorporate the corrections.  Resubmit the revised shop drawing for 
record. 

 
c. REVISE and RESUBMIT alone or with (b) indicates that the Engineer 

requires resubmission of the shop drawing after revision per notes and 
comments.  Fabrication shall not proceed until the Contractor has 
received a returned shop drawing marked APPROVED or APPROVED 
AS NOTED. 

 
d. NOT APPROVED indicates that the shop drawing does not conform to the 

Contract Documents and must be extensively revised before re-submittal.  
Fabrication shall not proceed. 

 
8. The review and/or approval of shop drawings shall not be construed as permitting 

any departure from the contract documents.  Requests for such must be 
submitted in writing by the Contractor and approved in writing by the Engineer. 
Failure to specifically indicate modifications, departures from contract documents, 
or revisions to previously submitted shop drawings, shall automatically be 
considered cause for rejection of the modification or revision whether or not the 
drawing has been approved by the Engineer. 

 
9. The contractor shall indicate on submittals, RFI’s or other requests, any and all 

deviations from the specific requirements of the contract documents (drawings, 
notes and specifications). The acceptance by the Engineer of Record of a specific 
and isolated request by the contractor to deviate from these requirements does 
not constitute a waiving of that requirement for other conditions of the project, 
unless specifically addressed as such and permitted by the EOR in writing.   

 
 
10.  File:  At least one copy of each approved shop drawing shall be kept available in 

the contractor's field office. Drawings not bearing Approved or Approved as Noted 
action stamps by the Architect/Engineer shall not be kept on the job. 
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C. Requests for Information (RFIs): 

 
1. The turnaround time for answering RFI’s depends on the category in which they 

are assigned.  
 

a. Upon receipt by the Engineer, RFIs will be categorized in one of the 
following categories and will be tracked in the same manner for 
construction administration purposes: 

   1. No cost clarification 
 2. Change to be issued in future bulletin 

   3. Called out in contract documents  
 4. Previously answered 

   5. Request for substitution 
 6. Request for corrective field work 

7. Information needs to be provided by others. 
 

b. RFIs in categories 1, 2, 3, 4 and 7 will generally be turned around in five (5) 
working days.  

 
c. RFIs in categories 5 and 6 will be treated as submittals or job standards, and 

the full ten (10) or fifteen (15) working days may be required for a response.  
 
D. Samples: When different than specified submit a substitution request per Division 1 and 

Submit samples of the following products when provided as "or equal" to those specified. 
 

1. Premolded joint filler. 
2. Waterstops. 
3. Compressible filler. 
4. Wedge inserts.  
5. Expansion bolts. 
6. Other drilled-in anchoring devices 
 

One sample of each product shall be provided to the Architect and Engineer with a sample data 
sheet.  The data sheet shall be returned after review. 

 
E. Design Mixes:  Refer to Section 1.05. 
 
F. Product Data: 

 
1. Complete material lists of items proposed to be furnished and installed under this 

Section. 
2. Sufficient data to demonstrate compliance with the specified requirements. 
3. Complete information on cement and cementitious admixtures: sources of supply, 

physical and chemical characteristics, transportation and intermediate procedures 
for mill-to-site handling, and site storage procedures. 

4. Complete information on aggregate procurement, properties, processing and 
storage. 

5. Complete information on proposed batching and mixing equipment and 
procedures, including water chilling or other devices or systems to reduce mix 
temperature. 

6. Complete information on concrete handling equipment proposed to be used, 
including capacities, use of chutes, pumps, tremies, buckets, and all other 
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equipment. 
7. Complete information on proposed consolidation equipment. 
8. Complete description of proposed curing methods. 
9. Complete mix designs, prepared in accordance with the provision of the Drawings, 

Specifications and applicable ACI publications. 
  

G. Conflicts:  The contractor shall be solely responsible for errors of detailing, fabrication, and 
placement of reinforcement steel; placement of inserts and other embedded items; and 
the structural adequacy of all formwork. 

 
H. Reimbursement for Additional Services:  Should additional work and/or visits be required 

which are necessitated by failure of the Contractor to perform his work in accordance with 
the contract documents, or if additional design or drafting time is required for corrective 
measures caused by failure to perform in accordance with the contract documents and/or 
approved shop drawings, or if additional shop drawing reviews are required due to 
Contractor’s lack of follow-through on previous comments on the same work, Contractor 
shall reimburse the Architect and Engineer at the rate of 2.5 times direct personnel 
expense plus out-of-pocket traveling expenses incurred at cost + 10%. 

 
1.05 QUALITY CONTROL 
 

A. Design Mixes (By Contractor): 
 

1. Costs:  All costs of developing concrete mix designs and concrete materials 
testing in accordance with specification requirements shall be borne by the 
Contractor. 

 
2. Design Mixes:  All design mixes shall be proportioned in accordance with Section 

5.3, "Proportioning on the Basis of Field Experience and/or Trial Mixtures" of ACI 
318.  The mix designs shall be submitted for review on the mix design submittal 
form at the end of this specification.  Design mixes proportioned by trial mix 
method must be developed by a testing laboratory and approved by the Engineer. 

 
a. Normal Weight Structural Concrete: [state strengths required; 3000 

psi and 4000 psi, etc.] concrete as designated on the structural 
drawings. 

 
  

 
i. Minimum compressive strength at 28-days [3000 psi / 4000 psi] 

or as designated on the drawings. 
 

ii. Air dry equilibrium density (ASTM C-567): 110 +/-3 psf.  
 

iii. Maximum plastic density: 117 +/-3 pcf. 
 

iv. Air content: 6% +/-1%. 
 

v. Minimum cement content -[540 lbs/cu.yd for 3000 psi, or 600 
lbs/cu.yd for 4000 psi]. 
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vi. Slump  - 3” to ”   at truck prior to addition of High-Range Water-
Reducing (HRWR) admixture (‘superplasticizer’ - See section 
2.01.E.3).  7"+/-1" at pump discharge after addition of HRWR.   

 
vii. Concrete cylinders shall be taken at the point of the pump 

discharge and shall be molded and cured in accordance with 
ASTM C-31 with the following exception:  After 7 days of moist 
curing in the laboratory, the cylinders shall be removed from the 
moist room and cured at 50% +/-2 relative humidity and 73 
degrees F +/-2oF until time of test. 

 
viii. The aggregate producer shall, upon request, provide field service 

for the initial placement and shall provide such service to the 
Architect/Engineer and ready-mix producer at no cost to the 
Owner. 

 
d. Air Content: All concrete exposed to freezing and thawing and/or required 

to be watertight shall include an air-entraining admixture and shall have 
an air content of 5.0% to 7.0%.  All interior steel troweled floors, subject to 
vehicular traffic, shall have a maximum air content of 3% and shall not 
include an air-entraining admixture.  Air entrainment is optional for other 
concrete.  
 

e. Slump:  Concrete design mixes shall be proportioned to meet the 
following slump limitations: 

 
i. Concrete without high-range water-reducing admixture 

(‘superplasticizer’): 
 

Beam, Columns 3" Max 
 

All other concrete 4" Max 
 

ii. Concrete with high-range water-reducing admixture 
(‘superplasticizer’):   Concrete shall arrive at job site with a slump 
of 2" to 3" for normal weight concrete and 4" for lightweight 
concrete.  Slump shall be verified, then after addition of high-
range water-reducing admixture, the concrete shall have a 
maximum slump of 8" unless otherwise approved by the 
Engineer. 

 
iii. Self-Consolidating Concrete:  Minimum flow (not slump) of 20” or 

as required by the successful test placement onsite.  All self-
consolidating concrete shall contain the specified high range 
water-reducing admixture and viscosity-enhancing admixture as 
required. 

 
f. Brands of Cement:  The brand, color and type of cement used throughout 

the job shall be the same as that employed in the preliminary tests. 
 

g. Aggregates:  The source of supply of the aggregates used throughout the 
job shall be the same as that employed in the preliminary tests.  Should 
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the aggregate characteristics change materially, new water-cement ratios 
shall be established by additional testing, as outlined above, at the 
Contractor's expense. 

 
 

h. Water / Cementitious Materials Ratio by Weight (“W/cm ratio”):  Unless 
lower limits are stated in the contract documents, all concrete subjected to 
freezing and thawing in moist condition and/or required to be watertight 
shall have a maximum W/cm ratio of 0.45. All reinforced concrete 
exposed to deicing salts, brackish water seawater or spray from these 
sources shall have a maximum W/cm ratio of 0.40.  

 
Absent the above conditions, all concrete with required strength of 4000 
psi or higher shall have a maximum W/cm ratio of 0.50. 

 
i. Mix Design Approval:  Concrete shall not be placed until mix designs 

including material tests are submitted to and approved by the Engineer. 
 
j. Make one test for each design mix to verify that the total chloride content 

(CI) ion content is within the specified limits. Perform chloride tests in 
accordance with ACI 318. 

 
k. Mix design reports for concrete specified to be air entrained shall include 

ASTM C173 test results. 
 
l. Design mixes for all 5000 psi structural concrete for the elevated slabs 

and beams shall be proportioned with the maximum densities for each 
component: 

 
 Cement                495  #/cubic yard 
 Fine Aggregate        1195  #/cubic yard 
 Coarse Aggregate    1800  #/cubic yard 
 Fly Ash              105  #/cubic yard 
 Water                290 #/cubic yard 
 Natural Air Content   1.5% 
 
 If the selected mix, by the contractor, omits Fly ash the mix shall include a 

proportional increase in coarse and fine aggregates 
. 

 
B. Field Tests and Inspection: 

 
1. Concrete Samples:  The Architect reserves the right to take samples from any or 

every lot of concrete delivered to the job.  The tests shall be made as required by 
the Architect and the expense incurred shall be borne by the owner when the 
concrete meets specification requirements, and by the contractor when the 
concrete fails to meet the specification requirements.  Any rejected concrete shall 
be immediately removed from the work. 

 
2. Concrete Placement:  All controlled concrete, including the placement of the 

reinforcing and the placing of the concrete, is to be inspected by the Owner's 
representative and/or testing laboratory.  Any concrete rejected for failure to meet 
specification requirement shall be removed by the contractor at his own expense. 
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3. Inspections shall include: 

 
a. Preparing, curing, transporting, and testing concrete cylinders.  For each 

class of concrete placed, at least [four cylinders shall be taken for each 
50 cubic yards,- edit for project] or fraction thereof, of each class of 
concrete placed each day.  Cylinders are to be taken in accordance with 
ASTM C31 and results shall be submitted to the Architect, Engineer, 
[Construction Manager] and owner. Test cylinders in accordance with 
ASTM C 39. One cylinder will be tested at 7 days, two at 28 days and one 
held in reserve for further testing if found necessary.   

 
b. Recording air temperature, concrete temperature (ASTM C 1064), unit 

weight of concrete, amount of entrained air (ASTM C 173), and slump 
(ASTM C 143) for each batch of concrete. 

 
c. Microwave Test:  The water content of freshly mixed concrete will be 

tested on a random basis during placement using a Microwave Drying 
Oven, in accordance with T318, Measurement of Water Content of Fresh 
Concrete Using the Microwave Oven.(FOR LARGE PROJECTS)  

 
d. Testing of aggregate gradation and moisture content, monitoring material 

batching at the concrete plant. 
 

e. Inspection of placement of reinforcing steel and supporting devices.  
Contractor shall not be permitted to place concrete until reinforcing steel 
has been inspected and approved, by Engineer or approved testing 
agency. 

 
f. Inspection of compliance with specification requirements, including 

elapsed time since introduction of mixing water, proper conveying, 
protection during periods of hot or cold weather, vibration and curing of 
concrete. 

 
g. Rejection of concrete not meeting specification requirements and 

immediate reporting to the [Construction Manager]. 
 
h. Obtaining certified mill test results for each load of cement delivered to the 

concrete producer for use of this project. 
 

i. Preparation of daily reports of testing and submission of results in 
triplicate to the Engineer, [Construction Manager] and Owner daily. 

 
j. Testing for floor flatness (Ff) and floor levelness (FL) after each concrete 

pour or as required by the Owner.(FOR SPECIAL SLABS) 
 
k. Chloride: At the beginning of the job make 3 tests; one each for 100 cubic 

yards to be carried out to verify that the chloride level meets the ACI 318 
specifications. The testing laboratory shall take specimens of each class 
of concrete and will perform one test for each 1000 cu. Yds. (or fraction 
thereof) to verify that the total chloride ion content are within the specified 
limits. If the total chloride ion content exceeds the specified limits, the 
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testing laboratory shall perform, at the contractor’s expense, a water 
soluble chloride ion test in accordance with ACI 318.(FOR LARGER 
PROJECTS) 

 
4. Coordination With Owner's Testing & Inspection Agency:  

 
The Contractor shall have sole responsibility for coordinating their work with the 
testing agency to assure that all test and inspection procedures required by the 
Contract Documents and Public Agencies are properly provided.  The Contractor 
shall cooperate fully with the testing and inspection agencies in the performance 
of their work and shall provide the following: 
 
a. Provide information as to time and place of work at least 3 working days 

prior to the start of work. 
 

b. Two complete sets of approved shop and erection drawings. Provide 
drawings for the work to be performed in the shop or field one week prior 
to the start of work. 

  
c. Concrete batch tickets, bar lists, order sheets, material bills and shipping 

bills. 
 
d. Representative samples requested by the inspection agency for testing, if 

necessary. 
 

e. Full and ample means of assistance for testing and inspection of material. 
 

f. Proper facilities, including scaffolding, temporary work platforms, etc., for 
inspection of the work in shop and field. The Contractor shall provide 
assistance and reasonable facilities for use by the Owner's representative 
and testing laboratory inspector. 

 
5. Intent:  The Owner's testing laboratory is hired solely for the protection of the 

Owner and does not relieve the Contractor of his responsibility to provide concrete 
in accordance with the plans and these specifications.  The Contractor may elect 
to employ an additional testing laboratory of their own choice at their own 
expense. 

 
C. Tests on Questionable Concrete: 

 
1. If the results of tests and/or inspections indicate the concrete and/or steel 

reinforcement or construction techniques do not meet the requirements as set 
forth on the drawings in these Specifications and as determined by Architect 
and/or Engineer, due to inadequate batching, placing, curing, protection or other 
construction activities, Contractor shall proceed as directed by Architect/Engineer. 

 
2. Additional Tests:  The Architect or Engineer shall have the right to order the 

Contractor to make load tests, compression tests on specimens taken from the in-
place concrete, or any other tests of the completed structure or any part thereof.  
If the need for additional testing is based on Architect or Engineer or approved 
testing and inspection agency observations that materials, methods or 
workmanship were not per requirements, or based on results of routine tests not 
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meeting requirements, then any investigation and/or tests directed by 
Architect/Engineer to verify concrete requirements as related to drawings and 
Specifications shall be performed at Contractor's expense whether the final results 
meet or do not meet Specification requirements. 

 
3. Condemned Concrete:  If the Architect or Engineer determines, based on 

observations, routine testing and/or additional tests, that the concrete will not meet 
the project requirements, the concrete shall be condemned.  The Contractor, at 
his own expense shall remove any condemned concrete and replace same with 
new concrete to the satisfaction of the Architect and/o Engineer.  

 
4.. Any additional costs resulting from re-testing, load testing, replacement of 

concrete and/or damage to the work of other trades, inclusive of Architect's and/or 
Engineer's costs for the investigation of work, etc., shall be borne by Contractor.   
 

 
5. Reimbursement by Contractor:  Additional architectural and engineering fees, 

based upon direct personnel expense plus 150%, and out-of-pocket traveling 
expenses at cost plus 10%, shall be borne by the Contractor for redesign and 
extra supervision due to the above when such concrete tests are required. 

 
D. Pre-Concrete Conference (FOR LARGER PROJECTS) 

 
1. At least 35 days prior to start of the concrete construction schedule, the 

Contractor shall conduct a meeting to review the proposed mix designs and to 
discuss the required methods and procedures to achieve the required concrete 
properties.  The Contractor shall send a Pre-concrete conference agenda to all 
attendees and to the Architect and Engineer at least 10 days prior to the 
scheduled date of the conference. 

 
2. The Contractor shall require responsible representative of every party who is 

concerned with the concrete work to attend the conference, including but not 
limited to the following: 

 
a. Contractor's superintendent. 
b. Laboratory responsible for the concrete design mix. 
c. Laboratory responsible for field quality control. 
d. Concrete subcontractor - ready mix concrete producer. 
e. Admixture manufacturer(s). 
f. Concrete pumping contractor. 
g. Engineer [and Engineer responsible for controlled concrete]. 
h. Owner’s representative. 
i. Architect 

 
3. Minutes of the meeting shall be recorded, typed and printed by the Contractor and 

distributed by him to all parties concerned within 5 days of the meeting.  One copy 
of the information shall also be transmitted to the following for information 
purposes:  Owner's representative, Site engineer - Consultant engineer. 

 
4. The minutes shall include statements by the concrete contractor and admixture 

manufacturers indicating that the proposed mix design and placing techniques can 
produce the concrete quality required by these specifications. 
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1.06 REVIEW AND CORRECTIONS BY ARCHITECT OR ENGINEER 
 

A. Review:  The Architect and/or Engineer as appropriate will review the construction for 
general compliance with the provisions of the contract documents during various phases 
of construction. 

 
B. Review of Corrective Measures by Architect and/or Engineer: Should additional work 

and/or visits be required which are necessitated by failure of the Contractor to perform 
their work in accordance with the Contract Documents the Contractor shall bear the cost 
of such. 

 
C. Additional architectural and engineering fees, based upon direct personnel expense plus 

150% and out-of-pocket traveling expenses at cost plus 10%, shall be borne by the 
Contractor for redesign and extra supervision due to the above. 
 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 

A. Cement:  Portland cement, Type I, unless noted otherwise, of approved manufacturer, 
fresh stock, meeting requirements of ASTM C150. Air-entraining cement will not be 
permitted.  Cement blended with admixtures will not be permitted. Air entrainment must be 
achieved by the use of an air entrained mixture so that the dosage can be changed as 
required to achieve the specified air content. Chloride ion content should not exceed 
0.15% of the cement weight. Provide white cement where pigmented concrete is required. 
The alkali content shall not exceed 0.6% when tested in accordance with ASTM C114 
unless either of the following requirements is satisfied: 

 
 

1. The manufacturer certifies that no alkali reactivity is produced with the proposed 
combination of materials when tested in accordance with ASTM C227, 

 
    or 
 
2. A pozzolan, complying to ASTM C618 proven by testing in accordance with ASTM 

C441, to be effective in preventing excessive expansion due to alkali-aggregate 
reaction, is included in the mix. The alkali silicate reactivity-inhibiting admixture 
may also be required.  Furnish test reports to the engineer. 

 
B. Concrete Aggregates for Normal Weight Concrete: 

 
1. Fine and coarse aggregates for normal weight concrete shall conform to ASTM 

C33.  Aggregates shall have hard, angular, strong, clean, uncoated, durable 
particles and shall be free of injurious amounts of thin elongated pieces, mica, 
clay, silt, or organic matter.  Aggregates shall be from a local source with prior 
record of acceptable use. 

 
2. Fine aggregate shall be natural sand or stone screenings.  Note that the fineness 

modulus must not vary by more than 0.20 throughout the work. 
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3. Coarse aggregate shall be crushed stone or a gravel, meeting gradation 
requirements for Size no. 67 (3/4-inch to No. 4). 

 
4. Combined aggregate gradation for slabs and other designated concrete shall be 

8% - 18% retained on each sieve below the top size and above the No. 100 for 
large top size aggregates (1½ in.), or 8% - 22% for smaller top size aggregates (1 
in. or ¾ in.). 

 
5. Aggregate Sizes:  Maximum aggregate size shall not be larger than one-fifth of 

the narrowest dimension between sides of forms, one-third the depth of slabs, nor 
three-fourths of the minimum clear spacing between individual reinforcing bars or 
bundles of bars. 

 
6. The acceptability of aggregates for the work will depend on proof that their 

potential alkali reactivity is not deleterious to the concrete. [check- In some 
areas, alkali-silica reactivity (ASR) is a major problem and may require 
inclusion of ASTM C-618 Class F Fly Ash and Lithium Nitrate and Alkali 
Silica Reactivity Inhibiting Admixture (Euclid Chemical or Boral) admixture 
in the mix, especially if subject to wetting.] 

 
7. Aggregates shall be free of deleterious substances, including material that could 

react harmfully with alkalis in the cement.  Tests shall be submitted as per ASTM 
C40, C117, C123, C142, and C227, C289, or C1260. 

 
8. Soundness:  Acceptable results of ASTM C88 for aggregate soundness shall be 

submitted. 
 

9. Aggregate Sources:  Provide aggregate from one source of supply only. 
 

C. Concrete Aggregates for Lightweight Concrete. 
 

Lightweight concrete aggregate shall be expanded shale, clay, or slate conforming to 
ASTM C-330 for lightweight aggregates.  All lightweight aggregate shall be produced by 
the rotary kiln process and shall be SOLITE or NORLITE.  ASTM certification data shall 
have been completed within two years of submission to the Architect/Engineer.  Aggregate 
shall contain the minimum absorbed moisture content (14% internal moisture content) 
recommended by the manufacturer for the project prior to batching.  The lightweight 
aggregate shall have a proven record of performance and have a loss not greater than ten 
(10) percent when tested with magnesium sulfate in accordance with ASTM C-88.  
Concrete made from lightweight aggregate with a cement content of 560 pounds per cubic 
yard and approximately 6% air content shall have a minimum durability factor of 85% 
when tested in accordance with ASTM C-666.  

 
1. The lightweight aggregate producer shall make available to the engineer 

laboratory tests on samples taken per ASTM C-192 and conducted in accordance 
with ASTM C-496 indicating tensile splitting strength.  On concrete composed of 
lightweight coarse aggregate and natural sand,. test values fct shall exceed 0.85 fr 
as called for in ACI 318 for the particular compressive strength.  For all-lightweight 
concrete, fct shall exceed 0.75 fr.   

 
D. Water:  Water for concrete shall be potable, clean and free from all organic materials, 

strong acids or alkalis.  
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E. Concrete Admixtures: 

 
1. Water-Reducing Admixture:  The admixture shall conform to ASTM C494, Type A, 

and not contain more than 0.05 percent chloride ions. 
 

Products:  Provide one of the following: 
 

a. "WRDA" w/ Hycol"; W.R. Grace & Co. 
 

b. "Eucon WR-75, WR 89, or Eucon MR”; The Euclid Chemical Company. 
 

c. "Plastocrete 161"; Sika Chemical Corporation. 
 

d. ”Pozzolith 322N” or “220N Master Builders. 
 

2. Water-Reducing, Retarding Admixture:  The admixture shall conform to ASTM C 
494, Type D, and not contain more than 0.05 percent chloride ions. 

 
Products:  Provide one of the following: 

 
a. "Eucon Retarder - 75"; The Euclid Chemical Co. 

 
b. "Daratard-17"; W.R. Grace & Co. 

 
c. "Plastiment"; Sika Chemical Corp. 

 
d. "Pozzolith 100-XR"; Master Builders. 

 
3. High-Range Water-Reducing Admixture (Superplasticizer): The admixture shall 

conform to ASTM C494, Type "F" or Type "G" and not contain more than 0.05 
percent chloride ions. 

 
Products:  Provide one of the following: 

 
a. "Eucon 37/1037” or “Plastol 341/5000"; The Euclid Company. 
 
b. "Daracem-100” or “ADVA Flow"; W.R. Grace & Co. 

 
c. "Rheobuild 1000” or “Glenium 3030”; Master Builders. 
 
d. "Sikament 300" or “Sikament 2000”; Sika Chemical Corporation. 

 
4. Non-corrosive, Non-chloride Accelerator Admixture:  The admixture shall conform 

to ASTM C494, Type "C" or "E" and not contain more than 0.05 percent chloride 
ions.  The admixture manufacturer must have long-term non-corrosive test data 
from an independent testing laboratory (of at least a year's duration) using an 
acceptable accelerated corrosion test method such as that using electrical 
potential measures. 

 
 
Products:  Provide one of the following: 
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a. "Accelguard 80"; The Euclid Chemical Co. 

 
b. "Daraset"; W.R. Grace & Co. 

 
c. "Pozzutec-20"; Master Builders. 

 
d. "Plastocrete 161 FL"; Sika Chemical Corp. 

 
 

5. Air-Entraining Admixture:  The admixture shall conform to ASTM C260 and be 
certified by the manufacturer to be compatible with other required admixtures. 
 
Products:  Provide one of the following: 

 
a. "Air-Mix or AEA 92"; The Euclid Chemical Co. 

 
b. "Sika AER"; Sika Chemical Corporation. 
 
c. “MBVR”; Master Builders. [check-AE90 interacts with others?] 

 
d. "Daravair"; W.R. Grace & Co. 

 
6. Silica Fume (Microsilica) Admixture:  Silica fume admixture shall consist of a silica 

fume pozzolanic material containing a high content of amorphous silicon dioxide 
(90 to 95 percent) meeting the requirements of ASTM C1240. 

 
Product:  Provide one of the following: 

 
a. "Force 10,000"; W.R. Grace & Co. 
 
b. “Eucon MSA”;  The Euclid Chemical Co. 

 
c. "Rheomac SF100"; Master Builders. 

 
7. Fly Ash Admixture:  Fly ash admixture shall consist of finely divided coal fly ash 

meeting the requirements of ASTM C618 Class F and L.O.I. maximum of 2% +/- 
.5%. 

 
Product:  Provide one of the following: 

 
a. “ProAsh” by Separations Technologies, Inc. 
 
b. Processed fly ash with low and consistent Loss on Ignition (LOI) indicating 

low carbon that could otherwise affect concrete properties. 
 

c. Acceptance of type and quantity of fly ash shall be subject to 
demonstration by a successful onsite placement. 
 

8. Ground Granulated Blast Furnace Slag: ASTM C989, Grade 120:  The amount of 
ground granulated blast furnace slag in the mix shall not exceed 40% of the total 
amount of ground granulated blast furnace slag and cement in the mix. 
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Acceptance of type and quantity of ground granulated blast furnace slag shall be 
subject to demonstration by a successful test slab placement with that material 
and mix.  

 
Product:  Provide one of the following: 
 
a. “New Cem” by LaFarge Cement Co. 

 
b.  “Grancem” by St. Lawrence Cement Co. 

 
9. Corrosion Inhibiting Admixture:  30% calcium nitrite (where called for in the 

specifications or on the drawings).  The admixture shall conform to ASTM C494, 
Type "C" and not contain more than 0.05 percent chloride ions .   
 
The admixture shall be used at dosages of 3 gallons per cubic yard for all cast-in-
place concrete at parking levels . 

 
Products:  Provide one of the following; 

 
a. “Eucon CIA”; The Euclid Chemical Co. 
 
b. "Darex Corrosion Inhibitor (DCI)"; W.R. Grace & Co. 
 
c. “Rheocrete CNI”; Master Builders. 

 
 

10. Alkali-Silica Reactivity Inhibitor:  A specially formulated lithium nitrate admixture 
for the prevention of alkali-silica reactivity (ASR) in concrete.  Provide “Eucon 
Integral ARC” by The Euclid Chemical Company.  The admixture must have test 
data indicating conformance to ASTM C1293, “Standard Test Method for 
Concrete Aggregates by Determination of Length Change of Concrete Due to 
Alkali-Silica Reaction”. 

 
11. Viscosity Modifying Admixture (VMA):  Liquid admixture used to optimize viscosity 

of Self-Consolidating Concrete (SCC). 

Products: Subject to compliance with requirements, provide the following at 
dosage rates per manufacturer’s recommendation: 

a. “Visctrol”, The Euclid Chemical Company 
b. “Boral SL”,  Boral Material Technologies 
c. “Rheomac VMA Series”, Master Builders 
 

12. Prohibited Admixtures:  Calcium chloride, thiocyanate or admixtures containing 
more than 0.05% chloride ions are not permitted. 

 
13. Certification:  Written conformance to the above-mentioned requirements and the 

chloride ion content of the admixture will be required from the admixture 
manufacturer prior to mix design review by the Engineer and/or Architect. 

 
F. Admixture Usage: 
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1. All concrete must contain a specified water-reducing admixture or a specified 
high-range water-reducing admixture (Superplasticizer) or both.  All self-
consolidating concrete shall contain the specified high-range water-reducing 
admixture and viscosity-enhancing admixture as required. 

 
2. All concrete, 8” thick or less, placed at air temperatures below 50 degrees F, shall 

contain the specified non-corrosive, non-chloride accelerator.  Provide accelerator 
elsewhere as required based on concrete configurations, protection methods and 
anticipated ambient conditions. 

 
3. All concrete required to be air entrained shall contain an approved air entraining 

admixture. 
 

4. Refer to contract drawings for specific locations but generally the following 
concrete must contain the specified high-range water-reducing admixture 
(superplasticizer): 

 
a. Pumped Concrete. 

 
b. Industrial Slabs. 

 
c. Parking level concrete (and concrete for associated curbs and areas 

subject to deicing salts). 
 

d. Architectural Concrete (exposed). 
 

e. Concrete required to be watertight, even when concrete is to be treated 
with a membrane or additional protection. 

 
f. Concrete with a W/(cm) below 0.50. 
 
g. “Quick-Dry” Concrete with a maximum W/(cm) of 0.40. 

 
h. Self-Consolidating Concrete (SCC) where indicated on the plans.  Test 

placements on the job site will be required to confirm proper flow, setting 
time, self-consolidating, pumpability, workability, setting time and  
characteristics. 

 
G. Fibrous Reinforcement: 

 
1. Structural Fibers:  Structural fibers shall be a patented coarse monofilament, self-

fibrillating, polypropylene/polyethylene blend in accordance with ASTM C1116, 
Paragraph 4.1.3, Type III.  Structural fiber shall have a minimum tensile strength 
of 73 – 80 ksi, minimum length of 2 inches, thickness of 0.015 inches and width of 
0.045 inches.  Provide Tuf-Strand SF by The Euclid Chemical Company  

 
2. Synthetic Fibers::  Monofilament or collated, fibrillated, polypropylene fibers for 

secondary reinforcement of concrete slabs. [instead of WWF to reduce plastic 
cracking as concrete dries, not to replace structural reinforcing] 
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a. "Fibermesh"; Fibermesh Inc. 
 

b. "Fiberstrand 100 or 150"; the Euclid Chemical Co. 
 

c. "Grace Fibers" and "Grace Micro Fibers"; W.R. Grace & Co. 
 

H. Lightweight Concrete Non-Structural Fill: 
 

1. All concrete fill shall be lightweight concrete with a maximum dry weight of 100 
pounds per cubic feet and shall achieve a compressive strength of 3000 psi at the 
end of 28 days. 

 
2.02 CURING METHODS AND MATERIALS 
 

A. Sheet Materials:  Waterproof curing paper or opaque polyethylene film, both conforming to 
ASTM C-171. 

 
B. Wet Curing: All concrete surfaces subjected to deicing salts brackish water etc. such as 

parking level slabs shall only be wet cured, by continuous fog spray or immersion in water.  
Do not use curing compounds on surfaces to be wet cured.   

 
C. Curing and Sealing Compound must be VOC Compliant (350 g/l): Liquid type 

membrane-forming curing compound, clear styrene acrylate type, complying with ASTM 
C1315, Type I, Class A, 25% solids content minimum.  Moisture loss shall be not more 
than 0.40 kg/m2 when applied at 300 sq. ft./gal. Manufacturer's certification is required. 

 
Products:  Provide one of the following or a approved equal: 
 
1. "Super Aqua Cure or Super Diamond Clear VOX" by the Euclid Chemical Co. 

 
2. "Master-Kure 300W" by Master Builders. 

 
3. Kure-M-Seal 30WB by Sonneborn/Chem Rex Inc. 

 
OR 

 
D.  Curing and Sealing Compound (VOC Compliant – 700 g/l*): Liquid type 

membrane-forming curing compound, clear styrene acrylate type, complying with ASTM 
C1315, Type I, Class B, 25% solids content minimum.  Moisture loss shall be not more 
than 0.30 kg/m2 when applied at 300 sq. ft./gal. Manufacturer's certification is required. 
Subject to project requirements provide one of the following products: 

 
Products:  Provide one of the following or a approved equal: 

 
1.        "Super Rez Seal"; Euclid Chemical Company 
 
2.        "Masterseal 30"; Master Builders 
 
3.        “Kure N Seal 30”;  Sonneborn 
 
*   These products conform to the Federal Specification for VOC compliance.  Use only 

where stricter local requirements do not apply. 
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E. Curing Compound (Strippable) VOC Compliant, 350 g/l:  The water based compound shall 

conform to ASTM C309.  Provide “Kurez DR VOX” by The Euclid Chemical Company.  
Use the specified strippable curing compound only on surfaces to be covered with finish or 
coating material applied directly to concrete, such as liquid densifier/sealer, waterproofing, 
damp proofing, membrane roofing, flooring, painting, and other coatings and finishing 
materials. 
 

2.03 EVAPORATION RETARDER 
   

A. The compound shall be "Euco-Bar" by The Euclid Chemical Co. or "Confilm" by Master 
Builders. 

 
2.04 FIELD SERVICE 
 

A. When a high-range water-reducing admixture (superplasticizer) and/or other special-
performance admixture is utilized a technically qualified representative of the admixture 
manufacturer must be present during the initial stages of the concrete placement to assist 
the contractor and ready-mix producer to achieve the optimum benefits of this concrete 
under the job site conditions. 

 
2.05 ACCESSORIES FOR CONCRETE WORK 
 

A. Joint Filler: 
 

1. Expansion joint fillers shall extend the full depth of slab or joint and be of the 
thickness shown on the drawings.  Filler shall be asphalt-impregnated fiberboard 
conforming to ASTM D1751 for interior work and self-expanding cork board 
conforming to ASTM D1752 for exterior work. 

 
2. Control joint shall be filled with field molded sealant or filler. 

 
3. Isolation joint fillers shall consist of 1/8-inch wide strips of neoprene, synthetic 

rubber, or approved substitute, extending the full depth of the slab. 
 

B. Vapor Barrier: Where required by drawings or specifications under slab on grade, provide 
vapor barrier which conforms to ASTM E1745, Class A, placed over prepared base.  The 
membrane shall have a water-vapor transmission rate no greater than 0.008 gr./ft2/hr 
when tested in accordance with ASTM E96. Vapor barrier shall be no less than 15 mil 
thick in accordance with ACI 302.1R-96.     

 
Products:  Provide one of the following or approved equal: 
 
1.  Stego Wrap (15 mil) Vapor Barrier by Stego Industries LLC,  
 
2. Zero Perm by Alumiseal 

 
3. Premoulded membrane with PLASTMATIC CORE by W.R. Meadows. 

 
C. Porous Fill:  Porous fill under concrete slabs shall consist of clean crushed rock, crushed 

or uncrushed gravel, or other similar free draining material of such size as will pass a 1" 
inch screen with not more than 5 percent passing a No. 4 screen.  Porous fill shall contain 
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no earth, clay, or any foreign substances. 
 

D. Compactable Fill:  For floors subject to vehicular traffic as indicated on plans or in 
specifications, provide   approved porous fill, graded to be compactable and stable, for 
placement as engineered fill.  Place under the vapor barrier where vapor barrier is 
indicated.  Provide fill depth as shown on drawings, but not less than 4 inches.  

 
D. Waterstop shall be provided as shown on drawings.  Waterstops shall be 
 
E Center bulb type, extruded from new stock polyvinyl chloride, ribbed, with center bulb.  
The minimum width shall be 150 mm and minimum thickness shall be 6.4 mm. splice, seal, and 
install waterstop to comply with written instructions and recommendations by manufacturer for 
watertight joint. 
 
  
 

 
F. Compressible filler shall be expanded polystyrene beadboard of 1.0 pcf min. density 

conforming to FSHH-1-524B. 
 

G. Liquid Sealer/Densifier (VOC Compliant): The liquid sealer/ densifier compound shall be a 
siliconate based sealer which penetrates concrete surfaces, increases abrasion resistance 
and provides a “low-sheen” surface that is easy to clean and eases the problem of tire 
mark removal.  The compound must contain a minimum solids content of 20%, of which 
50% is siliconates. Provide “Euco Diamond Hard” by The Euclid Chemical Co. or 
approved equal.  

 
H. Non-Shrink Grout:  

 
1. The non-shrink grout shall be "Euco NS" by the Euclid Chemical Co., or 

"Masterflow 713" by Master Builders.  The factory pre-mixed grout shall conform 
to ASTM C1107. In addition, the grout manufacturer shall furnish test data from an 
independent laboratory indicating that the grout shall achieve 95% bearing contact 
under a 48” x 48” base plate when placed at a fluid consistency.  

 
2. Where high fluidity and/or increased placing time is required use "Euco Hi-Flow 

Grout" by the Euclid Chemical Co. or "Masterflow 928" by Master Builders [check 
if still available].  In addition, the grout manufacturer shall furnish test data from 
an independent laboratory indicating that the grout shall achieve 95% contact 
when placed under an 18" x 36" base plate. 

 
I. Polymer Repair Mortar:  “Thin Top Supreme/Concrete Top Supreme (horizontal repairs), 

“Verticoat or Verticoat Supreme” (vertical and overhead repairs) by The Euclid Chemical 
Co. or “Sikatop 121 or 122” (horizontal repairs), “Sikatop 123” (vertical and overhead 
repairs) by Sika Chemical Corp.  These patching mortars may be used when color match 
of the adjacent concrete is not required.  Prior approval by the Engineer is required. 

 
J. Bonding Compound:  "Euco Weld" by the Euclid Chemical Company or "Weldcrete" by the 

Larsen Company.  The compound shall be polyvinyl acetate, rewettable type.  Interior use 
only.  Not to be used where subject to continuous wetting . 
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K. Bonding Admixture: To be included in the mix of concrete or mortar toppings, patches and 
thin set applications where specified. The compound shall be a latex, non-rewettable type,  
Products:  Provide one of the following or approved equal: 

 
1. "SBR Latex" or "Flex-Con" by the Euclid Chemical Co. 
2. "Daraweld C" by W.R. Grace. 
3. “Acryl Set” by Master Builders.  [check if still available] 

 
L. Epoxy Adhesive:  The compound shall be a two (2) component 100% solids, 100% 

reactive compound suitable for use on dry or damp surfaces,  
 

Products:  Provide one of the following or approved equal: 
 
1. "Euco Epoxy No. 452MV or No. 620" by the Euclid Chemical Co. 
2. "Sikadur Hi-Mod" by the Sika Chemical Corp. 
3. “Concresive Standard Liquid” by Master Builders.  [check if still available] 

 
M. Anti-Corrosive Epoxy/Cementitious Adhesive: This adhesive shall be a water-based 

epoxy/cementitious compound for adhesion and corrosion protection of reinforcing 
members (20 hour maximum open time).  Products:  “Corr-Bond”; Euclid Chemical Co. or 
“Armatec 110"; Sika Chemical Co. 

 
N. High Strength Flowing Repair Mortar:  For forming and pouring structural members, or 

large horizontal repairs, provide the flowable one-part, high strength microsilica modified 
repair mortar with 3/8” aggregate.  The product shall achieve 9000 psi @ 28-days at a 9-
inch slump.  Products:   “Eucocrete”; The Euclid Chemical Co. or “Euco Speed MP” (Cold 
Weather) Euclid Chemical Co. 

 
O. Adjustable Inserts, Expansion Bolts and Drilled-In Anchors 
 

1. Adjustable Inserts:  Anchorage to the concrete for lintels, shelf angles, clips which 
require adjustability shall be by means of Hot Dipped (Galvanized) Malleable Iron, 
long wedge type adjustable inserts and matching skew-head bolts, washers and 
nuts, as made by Hohmann and Barnard, Inc., Heckmann Building Products, or by 
Richmond Screw Anchor Co. Unless otherwise shown, the bolt diameters shall be 
3/4 inch.  Unless specifically noted otherwise on drawings, the inserts and 
matching bolts, washers, nuts and shims shall be galvanized. 

 
2. Anchor slots:   Anchor slots in concrete for anchor ties to brick, block or other 

masonry, shall be hot-dipped galvanized, No. 22 gauge felt-filled dovetail slots to 
match masonry anchors specified in masonry sections. 

 
Reglets:  Reglets shall be 25 gauge minimum sheet metal galvanized of an 
approved type. 

 
3. Inserts for Hung Loads:  Continuous slotted inserts shall be used for hung 

loadings including hung partitions and mechanical equipment and shall be a rolled 
steel insert capable of supporting a minimum of 3000 lbs/ft., type #CS-H as 
manufactured by Hohmann and Barnard or P3200 Series continuous inserts as 
manufactured by Unistrut Building Systems. Lengths shall be 1-1/2 feet unless 
otherwise specified on drawings or herein.  Spacing shall be as follows or as 
indicated on drawings.  
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a. Mechanical Room General Coverage:  1 per 25 square feet (i.e., 5 feet 

o.c. in each direction).  maximum hung load 20 psf over 1/3 the area. 
Where this load or area will be exceeded, specific design must be 
provided for hung load support. 

 
 
b. Hung mechanical loads over 500 lbs.:  Provide a minimum of 6 inserts per 

HVAC unit or other individual mechanical unit, minimum spacing 5'-0" o.c.  
Where closer spacing is required, specific design must be provided for 
hung load support. [verify the above inserts are needed, erase 
highlighting] 

 
4. Partition Top Anchors:  PTA series embedded types at top of masonry walls, as 

manufactured by Hohmann & Barnard Inc. or approved equal. 
 

5. Wedge Anchors (Expansion Bolts):  Type and size as indicated on drawings.  If 
not indicated, minimum diameter is ¾” and minimum embedment is 6”. Wedge 
type, torque-controlled, with impact section to prevent thread damage and wedge 
dimples to prevent spinning during installation, complete with required nuts, 
washers and manufacturer’s installation instructions.  All wedge anchors shall be 
equipped with length identification markings conforming to ICBO ES AC01.  Type 
and size as indicated on Drawings. 

 
 

a. Interior Use:  For use in conditioned environments free from potential 
moisture provide carbon steel anchors conforming to ASTM A510 with 
zinc plating in accordance with ASTM B633. 

 
b. Exposed Use:  In exposed, potentially wet or otherwise corrosive 

environments, provide anchors of Type 304 or Type 316 stainless steel 
with stainless steel nuts and washers of matching alloy group and 
minimum proof stress equal to or greater than the specified minimum full-
size tensile strength of the externally threaded fastener.  All nuts shall 
conform with ASTM A563 Grade A unless otherwise specified.  Stainless 
steel anchors shall not be installed in contact with galvanized steel, 
aluminum, or other galvanically dissimilar metals. 

 
c. Cored Holes:  Where wedge anchors are to be installed in cored holes, 

anchors and core bits have matched tolerances. 
 

d. Products:  Provide one of the following or approved equal: 
 

i. Hilti Kwik Bolt 3 Expansion Anchor 
ii. Red Head Trubolt Wedge Anchor 

 
6. Heavy Duty Sleeve Anchors: Torque-controlled, follow up-expanding, pre-

stressable, with provision for rotation prevention.  Type and size as indicated on 
Drawings.  If not indicated, minimum diameter is ¾” and minimum embedment is 
6”. 
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a. Interior Use:  For use in conditioned environments free from potential 
moisture provide threaded carbon steel rods conforming to ISO 898 Part 
1, Class 8.8 with zinc plating in accordance with ASTM B633. 

 
b. Exposed Use: In exposed, potentially wet or otherwise corrosive 

environments, provide anchors of Type 316 stainless steel conforming to 
DIN 267, Part 11, A4-70 with stainless steel nuts and washers of 
matching alloy group and minimum proof stress equal to or greater than 
the specified minimum full-size tensile strength of the externally threaded 
fastener. 

 
c. Cored Holes:  Where heavy duty sleeve anchors are to be installed in 

cored holes, anchors and core bits shall have matched tolerances. 
 

d. Products:  Provide one of the following or approved equal: 
i. Hilti Heavy Duty Sleeve HSL, HSLG, or HSLB Anchor 
ii. Liebig Safety Bolt 

 
7. Undercut Anchors: Bearing-type, pre-stressable.  Minimum undercut dimension, 

measured horizontally from the hole wall, shall be 10% of the hole diameter, and 
shall be fully engaged by the installed anchor.  Type and size as indicated on 
Drawings.  If not indicated, minimum diameter is ¾” and minimum embedment is 
6”. 

 
a. Interior Use:  For use in conditioned environments free from potential 

moisture provide threaded carbon steel rods conforming to ISO 898 Part 
1, Class 8.8 with zinc plating in accordance with ASTM B633. 

 
b. Exposed Use: In exposed, potentially wet or otherwise corrosive  

environments, provide anchors of Type 316 stainless steel with stainless 
steel nuts and washers of matching alloy group and minimum proof stress 
equal to or greater than the specified minimum full-size tensile strength of 
the externally threaded fastener. 

 
c. Cored Holes:  Where undercut anchors are to be installed in cored holes, 

anchors and core bits shall have matched tolerances. 
 

d. Products:  Provide one of the following or approved equal: 
i. Hilti HDA Undercut Anchor. 
ii. Covert DUC Anchor. 
iii. Drillco Maxibolt. 
iv. Liebig Ultraplus, Liebig Superplus. 

 
8. Cartridge Injection Adhesive Anchors and rebar doweling:  Threaded steel rod or 

inserts, complete with nuts, washers, polymer, cementitious or hybrid mortar 
adhesive injection system, and manufacturer’s installation instructions.  Type and 
size as indicated on Drawings. 

 
a. Interior Use:  For use in conditioned environments free from potential 

moisture provide threaded carbon steel rods conforming to ASTM A36. 
 
b. Exposed Use: In exposed, potentially wet or otherwise corrosive 

environments, provide anchors of Type 304 or Type 316 stainless steel 
with stainless steel nuts and washers of matching alloy group and 
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minimum proof stress equal to or greater than the specified minimum full-
size tensile strength of the externally threaded fastener.  All nuts shall 
conform with ASTM F594 unless otherwise specified.  Stainless steel 
anchors shall not be installed in contact with galvanized steel, aluminum, 
or other galvanically dissimilar metals. 

 
c. Products:  Provide one of the following or approved equal: 

i. Hilti HAS-E, HIT, HIT-TZ threaded rods or rebar (by others) for 
doweling with Hilti HIT HY-150 Adhesive for anchorage to 
concrete or stone.  Hilti HIT HY-20 Adhesive System for 
anchorage to brick or concrete masonry (with screen tubes). 

ii. Hilti HAS-E, HIT threaded rods or rebar (by others) for doweling 
with Hilti RE-500 High Strength Epoxy System for anchorage to 
concrete or stone. 

iii. Epcon A7 Acrylic Adhesive for anchorage or rebar (by others) for 
doweling to concrete and brick or concrete masonry (with screen 
tubes). 

iv. Epcon C6 Epoxy Anchorage System for anchorage or rebar (by 
others) for doweling to concrete and brick or concrete masonry 
(with screen tubes). 

 
9. Capsule Anchors:  Threaded steel rod or inserts with 45 degree chisel point, 

complete with nuts, washers, glass or foil capsule anchor system containing 
polyvinyl or methacrylate-based resin and accelerator, and manufacturer’s 
installation instructions.  Type and size as indicated on Drawings.   

 
a. Interior Use:  For use in conditioned environments free from potential 

moisture provide threaded carbon steel rods conforming to ASTM A36. 
 
b. Exposed Use: In exposed, potentially wet or otherwise corrosive 

environments, provide Type 304 or Type 316 stainless steel anchors with 
stainless steel nuts and washers of matching alloy group and minimum 
proof stress equal to or greater than the specified minimum full-size 
tensile strength of the externally threaded fastener.  All nuts shall conform 
with ASTM F594 unless otherwise specified.  Stainless steel anchors shall 
not be installed in contact with galvanized steel, aluminum, or other 
galvanically dissimilar metals. 

 
c. Products:  Provide one of the following or approved equal: 

i. Hilti HVA Adhesive System with HVU Capsule and HAS-E Rod 
ii. Epcon Maxima 7 Spin-In Capsule with Chisel Pointed Rod 

 
10. Drop-In Anchors:  Flush or shell type, complete with required nuts, washers and 

manufacturer’s installation instructions.  Type and size as indicated on Drawings. 
 

a. Interior Use:  For use in conditioned environments free from potential 
moisture provide carbon steel anchors with zinc plating in accordance 
with ASTM B633.  Drop-In Anchors shall have UL and FM Listings. 

 
b. Products:  Provide one of the following or approved equal: 

i. Hilti HDI Drop-In Anchor 
ii. Redhead Multi-Set Drop-in Anchor 

 
11. Sleeve Anchors:  Flush or shell type, complete with required nuts, washers and 

manufacturer’s installation instructions.  Type and size as indicated on Drawings. 
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a. Interior Use:  For use in conditioned environments free from potential 

moisture provide carbon steel anchors with zinc plating in accordance 
with ASTM B633.  Sleeve Anchors shall have UL and FM Listings. 

 
b. Products:  Provide one of the following or approved equal: 

i. Hilti HLC Sleeve Anchor 
ii. Redhead Dynabolt Sleeve Anchor 

 
 

P. Support Plates and Angles:  All support plates and angles shall be ASTM A36 steel.  All 
welded reinforcement to these plates and angles shall be billet steel having a yield point of 
60,000 psi and conforming to ASTM Specification A615 Grade 60.  All studs welded to 
these plates and angles shall be headed concrete anchors as manufactured by Nelson 
Stud Welding Co., Erico Products (Blue Arc), or approved equal.  Stud shall have a 
minimum yield strength of 50 ksi and shall be 3/4" shaft diameter and 8" long for walls, 
columns, beams, and slabs 9" thick or larger and 1/2" shaft diameter and 5-1/2" long for 
members less than 9" thick, unless otherwise shown on drawings.  Verify stud spacing, 
layout and length proposed against reinforcing layout and member geometry where 
planned for use. 

 
Q. All anchor rods (bolts) for structural steel shall be ASTM F1554, Grade 36 unless 

otherwise noted on drawings. 
 

R. Joint Sealant:  The sealant shall be a two (2) part, polyurethane sealant conforming to 
Federal Spec TT-S-00227E; 
  
1. "Eucolastic II" by the Euclid Chemical Company 
2. "Vulkem 245" by Mameco International 
3. “Dynatrol II" by Pecora. 

 
S. Epoxy Joint Filler: The epoxy joint filler shall be a two (2) component 100% solids 

compound, with a minimum shore D hardness of 50.  Products:  Subject to compliance 
with requirements, provide one of the following: 
   
1. “Euco 700, 800 or QWIKjoint 200” by The Euclid Chemical Company 
2. “Sikadur 51 SL” by Sika Chemical Corp. 
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T. Penetrating Anti-Spalling Sealer: The sealer shall be a siloxane-based compound which 
has a 92% chloride ion screen and a repellency factor of 92% when tested in accordance 
with NCHRP #244, Test Method.  In addition, the sealer-treated concrete must exhibit no 
scaling when exposed to 125 cycles of freezing-and- thawing.  The system shall conform 
to the requirements with ASTM C957-81.  The tests must be by an independent testing 
laboratory.  Products:  Subject to compliance with requirements, provide one of the 
following: 
   

                        1.   "Euco-Guard VOX or Euco-Guard 100" by the Euclid Chemical Co. 
                        2.   "Environseal" by Hydrozo Co. 

 
U. Non-Oxidizing Metallic Floor Hardener:  The specified non-oxidizing metallic floor 

hardener shall be formulated, processed and packaged under stringent quality control at 
the manufacturer’s owned and controlled factory.  The hardener shall be a mixture of 
specially processed non-rusting aggregate, selected portland cement and necessary 
plasticizing agents.  Product shall be “Diamond-Plate” by The Euclid Chemical Co. 

 
V. Underlayment Compound: Free flowing, self-leveling, pumpable 

cementitious  base compound.  Products:  Subject to compliance with requirements, 
provide the following: 
   
1. "Flo-Top" or  “Super Flo-Top” by the Euclid Chemical Co. 
2. "Ardex" by Ardex Co. 
3. "Underlayment 110" by Master Builders. 

 
W.  Repair Topping: Latex and microsilica modified cementitious mortar topping, which meets 

or exceeds the bond strength requirements of ASTM C 1059.  Subject to compliance with 
requirements, provide the following:  “Thin Top Supreme” by The Euclid Chemical Co. 

   
 
 
PART 3 - EXECUTION 
 
3.01 MIXING AND PLACING CONCRETE 
 

A. Measurement of Materials:  Materials for controlled concrete shall be measured by 
weighing the aggregates and cement using equipment that is suitable, designed, and 
constructed for this purpose.  Each size of aggregate and the cement shall be weighed 
separately. The accuracy of all measuring devices shall be such that quantities be 
measured to within the following percentages of the desired amount: 1% for cement and 
water, 2% for aggregates, and 3% for admixtures. Mixing water and all admixtures shall be 
measured by volume.  Batching plant shall have a proven performance record as indicated 
by a standard deviation no greater than 500 psi. 

 
B. Mixing Concrete:  All concrete shall be machine mixed. The time of mixing shall not be 

less than 1 minute with a peripheral speed of the drum of about 200 feet per minute for 
batches of one cubic yard.  For larger batches, mixing shall be in accordance with ASTM 
C94. 

 
1. Transit mix concrete may be used provided it conforms to the specifications and 

tests herein described and ASTM C94, and further provided that the central plant 
producing the concrete and equipment transporting it are, in the opinion of the 
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Owner's testing laboratory and contractor, suitable for production and 
transportation of controlled concrete. 

 
a. The maximum elapsed time between the time of the introduction of water 

and discharging shall be 1-1/2 hours and the maximum temperature of the 
concrete at discharge shall be 90 degrees F. 

 
b. The minimum time of mixing shall be one minute per cubic yard after all 

material, including water, has been placed in the drum.  The drum shall be 
reversed for an additional two minutes. 

 
c. Mixing water for controlled concrete shall be added only in the presence 

of the Owner's inspector. 
 

d. The size of the batch shall not exceed the rated capacity of the mixer as 
stated by the manufacturer. 

 
2. Admixtures:  All admixtures shall be used in strict accordance with the directions 

of the manufacturer.  The water reducing and air entraining admixtures shall be 
accurately dispensed at the ready-mix plant.  The high-range water-reducing 
admixture (superplasticizer) shall be accurately dispensed from truck mounted 
tanks or approved field dispensers at the job site. 

 
 
 
C. Placing Concrete: 

 
1. Preparation:  Before placing concrete, all equipment for mixing and transporting 

the concrete shall be cleaned, all debris and ice shall be removed from the places 
to be occupied by the concrete, wood forms shall be thoroughly wetted except in 
freezing weather, and forms shall be oiled.  Aluminum chutes or pipes shall not be 
used to convey or place concrete.  Concrete on earth or fill shall not be placed 
until the as-placed earth and fill have been approved. 

 
2. Conveying:  Concrete shall be conveyed from mixer to forms as rapidly as 

practicable and by methods which will prevent segregation or loss of ingredients.  
It shall be deposited as nearly as practicable in its final position.  Chutes shall 
have a slope of less than 1 Vertical to 2 Horizontal and shall be arranged in such 
fashion that the concrete slides in them and does not flow.  Where a vertical drop 
greater than five feet is necessary, placement shall be through elephant trunks or 
similar devices to prevent segregation. 

 
3. Pumping:  The pumping operation shall be done in strict accordance with ACI 

Committee 304 report, "Placing Concrete by Pumping Methods".  The mix design, 
slumps at the pump and at the discharge end of the line, type of pump to be used, 
and re-dosage with the high-range water-reducing (superplasticizer) shall be 
discussed at the Pre-Concrete Conference.   

 
a. Pump and Pump System: 

 
1. Pump lines shall be of 5" minimum size, clean with mortar tight 

joints, and be securely anchored to prevent movement during 
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pumping.  The pump shall produce the required volume at a 
pumping pressure lower than 1500 psi. 

 
2. Maximum pump piston size shall be 8". 

 
3. Rubber hose is permitted only at the discharge end of the line, 

and with the minimum length needed for placing. 
 

4. Special attention is called to the need to minimize bends in the 
pump line and to keep placing rates low (50-70 cy/hr) to minimize 
pumping pressure. 

5. Pump operator must have previous successful experience 
pumping structural lightweight concrete and normal weight 
concrete. 

 
4. Sequence and Timing:  Concrete shall be placed before initial set has occurred, 

but not more than 30 minutes after it has been discharged from the mixer.  All 
concrete shall be placed upon clean, damp surfaces, free from puddled water, or 
upon proper consolidated fills and never upon soft mud or dry earth.  The concrete 
shall be compacted and worked into all corners and angles of the forms and 
around the reinforcement.  Construction for forms for the lifts of vertical walls shall 
be such as to make all parts of the walls easily accessible for the placement, 
spading, vibration, and consolidation of the concrete as herein specified.  
Retempering of partly set concrete will not be permitted. 

 
5. Vibrating:  All structural concrete including supported slabs and slabs on ground 

shall be placed with the aid of mechanical vibrators.  Use and type of vibrators 
shall be in strict accordance with ACI 309, "Recommended Practice for 
Consolidation of Concrete" and with sufficient intensity to visibly affect the 
concrete over a radius of at least two feet around the point of application.  
Vibrators shall be used in sufficient quantity to cause all concrete to flow or settle 
rapidly into place.  Vibration application shall be brief enough to avoid 
segregation.  The vibrators shall be of the internal type, applied directly to the 
concrete, except in sections too thin to permit insertion, in which case form 
vibrators may be employed.  A spare vibrator shall be kept on the job during all 
concrete placing operations. Lower frequency vibrators shall be used with 
"flowing" concrete. 

 
6. Vertical Construction Joints:  All concrete in vertical members shall have been in 

place not less than 2-1/2 hours before concrete in horizontal or vertical members 
resting thereon is placed.  Joints in piers shall be made at the underside of the 
deepest beam or girder framing hereto. 

 
7. Protection of Green Concrete:  After the concrete has taken its initial set, care 

shall be exercised to avoid jarring the forms or placing any strain in the end of 
projecting reinforcement.  Materials shall not be placed or loads imposed upon 
slabs during the period of setting. 

 
8. Rain:  Concrete shall not be placed during rain. Sufficient coverings shall be 

provided and kept on hand for protection during rainstorms.  
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9. Wind: Prior to placing concrete Wind speed and Dew point shall be monitored and 
recorded to control plastic shrinkage cracking. The guidelines of ACI 318-99,ACI 
305R-91,and ACI 306R-88 as applicable , shall be followed.  The contractor, at a 
minimum, shall provide wind screens as required to minimize this condition. 

 
D. Cold Weather Concreting: 

 
1.       Refer to ACI 306R-97 "Cold Weathering Concreting". 

 
2.       When air  temperature has fallen to or is expected to fall below 40 deg 

       F (4 deg C), uniformly heat water and aggregates before mixing to 
       obtain a  concrete mixture temperature of not less than 50 deg F (10 
       deg C) and not more than 80 deg F (27 deg C) at point of placement. 

                        
                         3.        Do not use frozen materials or materials containing ice or snow.  Do 
                                    not place concrete on frozen subgrade or on subgrade containing 
                                    frozen materials. 

 
 4.        Do not use calcium chloride, salt, or other materials containing 
            antifreeze agents or chemical accelerators unless otherwise accepted in 
            mix designs 

 
E. Hot Weather Concreting: 

 
1.         Refer to ACI 305R-98 "Hot Weathering Concreting". 
 
2.         Cool ingredients before mixing to maintain concrete temperature at 
            time of placement to below 90 deg F (32 deg C).  Mixing water may 
            be chilled or chopped ice may be used to control temperature, provided 
            water equivalent of ice is calculated to total amount of mixing water. 
            Using liquid nitrogen to cool concrete is Contractor's option. 
 

          3.        Cover reinforcing steel with water-soaked burlap if it becomes too hot, 
                     so that steel temperature will not exceed the ambient air temperature 
                     immediately before embedding in concrete. 
 
         
          4.     Fog spray forms, reinforcing steel, and subgrade just before placing 
                     concrete.  Keep subgrade moisture uniform without puddles or dry 
                     areas. 
 
          5.        Use water-reducing retarding admixture when required by high 
                     temperatures, low humidity, or other adverse placing conditions, as 
                     acceptable to Architect. 
 

F. Construction Joints: 
 

1. Vertical Joints:  Vertical construction joints shall be located within the central third 
of the span. Any concrete spilling over or through the bulkhead shall be removed 
at the completion of the pour.  All surfaces of the concrete shall have reinforcing 
extending through the joint. Where not otherwise shown on drawings, provide #4 
bars at 12 inch o.c. x 4'-6" long. 
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2. Horizontal Joints:  Horizontal construction joints other than those shown on the 
drawings will not be permitted unless approved by the Architect. 

 
3. Joint Preparation:  Forms shall be removed in time to permit roughening of 

construction joints of structural members by chipping and wire brushing to remove 
all loose and foreign material.  The joints shall be dampened and the specified 
bonding compound applied. New concrete shall be placed after the rewettable 
bonding compound has dried or while the bonding grout or epoxy adhesive is still 
tacky.  The anti-corrosive epoxy cementitious adhesive has a 20-hour open time. 

 
G. Floor Slabs on Grade: 

 
1. Floor slabs on grade shall be placed to the thickness shown on the drawings. 

 
2. Vapor barrier shall be as specified above and provided where specified and at all 

slabs on ground receiving subsequent applied finishes.  All joints shall be lapped 6 
inches and taped.   

 
For interior slabs that: 
a. are specified to receive a vapor barrier and 
b. are subject to vehicular traffic, and  
c. have the vapor barrier, fill and concrete placed after the area is enclosed 

and watertight (no rain or other moisture sources to be trapped below 
slab),  

then provide at least 4 inches of approved compactable porous fill on top of the 
vapor barrier prior to placement of concrete where noted on the drawings. 

 
3. Placement:  Slabs on grade shall be placed by the long strip cast method.  Refer 

to ACI 302 and 360 for recommended methods of placement.   
 

4. Embedded Pipes:  Maximum outside diameter of pipe or conduit placed in slabs 
on grade shall be limited to one-third the thickness of the slab. The minimum 
concrete cover top and bottom shall be one-third the thickness of the slab.  
Separate parallel pipes to permit concreting between and below them. 

 
5. Construction Joints: Butt joint with dowels shall be provided.  For details, refer to 

typical concrete detail drawing. 
 
6. Contraction (Control) Joints:  Provide control joints in the pattern shown on the 

drawings, or where not specifically shown, provide at maximum 20 feet or 36 
times slab thickness for non-reinforced slabs on grade.  Joints must be aligned 
and continuous.  Do not continue reinforcing across joints. Control joints shall be 
formed by saw cutting by one of the following methods:  

 
a. The Soff-Cut System method, by Soff-Cut International, Corona, CA  

(800)776-3328.  Finisher must have documented successful experience in 
the use of this method prior to this project.  Install cuts within 2 hours after 
final finish at each saw cut location.  Use 1/8 inch thick blade, cutting 1/4 
into slab depth. 

 
b. Optional Method (Where Soff-Cut System Method Equipment is Not 

Available):  Properly time cutting with the set of the concrete.  Saw-cut 
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control joints within 12 hours after finishing.  Start cutting as soon as the 
concrete has hardened sufficiently to prevent aggregates being dislodged 
by the saw.  Complete cutting before shrinkage stresses become 
sufficient to produce cracking.  Use 1/8 inch thick blade, cutting 1/4 slab 
depth. 

 
c. Joints shall be filled with the specified epoxy joint  filler once contraction 

has occurred. 
 

 
3.02 CURING AND FINISHING 
 

A. Curing Concrete: 
 

1. Concrete, after it is placed and until the expiration of 7 days, shall not be allowed 
to dry out.  Surfaces exposed to deicer salts, brackish water, etc, such as  parking 
level slabs, shall be cured using the water curing method only.  For other 
surfaces, the other methods listed below may be used.  For all methods,  action 
must be initiated as soon as the concrete has attained its initial set.  Where wood 
forms are left in place, they shall be kept wet, or when forms are removed the 
concrete shall be cured for a total of seven days from the time of placing has 
elapsed.  Prior to placing concrete, the contractor shall submit his proposed curing 
method or methods for the various components of the structure to the Architect for 
approval. Curing method shall be compatible with finishes to be applied. 

 
a. Water curing shall be accomplished by keeping the surface of the 

concrete wet by covering with water, or with an approved water saturated 
covering.  (Note that this method precludes work upon surface for seven 
(7) days.) 

 
b. Waterproofed Curing Paper:  Curing may be accomplished by sealing in 

the water as above specified by covering with an approved waterproofed 
curing paper laid with airtight joints.  Paper must be securely positioned to 
prevent displacement by wind and protected from tearing or other injury.  
(Note that this method precludes work upon surface for seven (7) days.) 

 
c. Curing and Sealing Compound: All exposed interior slabs not receiving a 

liquid densifier, and troweled slabs receiving mastic applied adhesives or 
“shake-on” hardeners, shall be cured with the specified curing and sealing 
compound.  Exterior slabs, sidewalks, curbs, and architectural concrete 
not receiving a penetrating sealer shall be cured with the specified clear, 
non-yellowing curing and sealing compound.  Maximum coverage of the 
curing/sealing compound shall be 400 ft2/gallon on steel troweled surfaces 
and 300 ft2/gallon on floated or broomed surfaces. 

 
d. All other interior steel troweled slabs shall be cured with the specified 

strippable curing compound.  Maximum coverage shall be 300 ft2/gallon. 
 

B. Finishing Formed Concrete 
 

1. Exposed Surfaces To Be Finished:  Formed concrete surfaces scheduled to 
receive plaster or a painted finish shall, as soon as the forms are removed, have 
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all fins and projections removed, off-sets leveled, and all voids and damaged 
places saturated immediately with water, filled with neat cement mortar mixture, 
and brought to an even surface by means of a wood spatula or float.  Where 
necessary to provide a smooth, even finish, the surface shall be rubbed with a 
carborundum brick. 

 
2. Exposed Concrete Without Additional Finish: Formed concrete surfaces exposed 

in unfinished areas shall have all fins and projections removed, and all voids filled 
with neat cement mortar.  All concrete exposed to view shall be formed to provide 
a smooth, even surface free from visible bulges, indentations, nail heads, joints, 
cracks, honeycombs, or other imperfections. 

 
3. Concealed Concrete:  Formed concrete surfaces in hung ceilings shall have all 

voids filled with neat mortar. 
 

C. Concrete Slab Finishes: 
 

1. Floated Finish: 
 

a. Sequence:  After the concrete has been placed, struck off, consolidated, 
and leveled, the concrete shall not be worked further until ready for 
floating.  Floating shall begin when the water sheen has disappeared, 
and/or when the mix has stiffened sufficiently to permit the proper 
operation of a power-driven float. 

 
b. Method:  The surface shall then be consolidated with power-driven floats.  

Hand floating shall be used in locations inaccessible to the power-driven 
machine.  Trueness of surface shall be rechecked at this stage with a 10 
foot straightedge applied at not less than two different angles.  All high 
spots shall be cut down and all low spots filled during this procedure.  The 
slabs shall then be refloated immediately to a uniform, smooth, granular 
texture and an FF  and FL as specified below. 

 
2. Troweled Finish: 

 
a. Primary Troweling:  Where a troweled finish is specified, the surface shall 

be finished first with power floats as specified above where applicable and 
then with power trowels.  The first troweling after power floating shall be 
done by a power trowel and shall produce a smooth surface which is 
relatively free of defects, but which may still contain some trowel marks. 

 
b. Finish Troweling:  Additional troweling shall be done after the surfaces 

have hardened sufficiently.  The final troweling shall be done when a 
ringing sound is produced as the trowel is moved over the surface.  The 
final surface shall be a smooth dense finish, free of any trowel marks and 
shall be uniform in texture and appearance.  On surfaces intended to 
support resilient tile, any defects of sufficient magnitude to show through 
the resilient tile shall be removed by grinding. The floor shall achieve an 
FF  and FL as specified below. 
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3. Broomed Finish:  The surface shall be given a coarse transverse scored texture, 
by drawing a broom or burlap belt across the surface. The operation shall follow 
immediately after floating.  Texture shall be as approved by Architect from sample 
panels. 

 
4. Non-Slip Finish:  Areas other than pan-type stairs and platforms required to be 

non-slip shall have the abrasive aggregate "Non-Slip" aggregate by The Euclid 
Chemical Company or "Alundum" by North Company or “A-H Emery Shake-On” or 
“A-H Alox” by Anti-Hydro International sprinkled at the rate of 1/4 lb. for each 
square foot of surface unless otherwise directed by manufacturer.  The surface 
shall be given a smooth even trowel finish.  Texture shall be as directed by the 
Architect from sample panels. 

 
5. Location of Finishes: 

 
a. As indicated on Architectural Drawings per the following schedule: [check 

that Architect is consistent!] 
 

Symbol 'c'........Concrete with a float finish 
 

Symbol 'cc'.......Concrete for carpet overlay - float finish 
 

Symbol 'ds'...... Hard steel trowel finish with liquid densifier/sealer 
hardener (see below) 

 
Symbols 'ct','mt','qt'.....Smooth screed slab (except for over membranes) 
 
Symbol “mh”…Hard steel troweled finish with non-oxidizing metallic 
hardener (see below) 

 
b. Non-Slip Finish:  Ramps, stair treads and when called for on shop 

drawings. 
 

c. Trowel Finish:  All other slabs. 
 

d. Broom Finish:  Slab to receive concrete topping. 
 

[SPECIFIERS NOTE: IF NO FINISHES INDICATED ON ARCH. DWGS, DELETE 
SECTIONS 'a - d' ABOVE AND USE THE FOLLOWING:] 

 
a. Provide the following finishes: 
  
 i. Trowel Finish - Dissipating sealer compound at all areas 

except specified below or as indicated on Architectural drawings 
and Specifications. 

 
 ii. Broomed Finish - Exterior walks and driveways, exterior 

Club side egress stairs and landings, and exterior landings at stair 
towers and slabs to receive concrete topping. 

 
 iii. Rough broomed finish - vehicular Ramps. 
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 iv. Non-Slip Finish - All interior ramped surfaces. 
 
6. “Quick-Dry” Concrete:  Use for floors receiving subsequent finishes, where 

required by the project schedule. 
    
 

D. Floor Flatness/Levelness Tolerances: 
 

1. All floor flatness and levelness tolerances shall conform to the requirements set 
forth in ACI 117 with commentary.  F-number measurements shall be taken as 
soon as each days placement will bear foot traffic 

 
2. All floors shall be measured in accordance with ASTM E-1155 "Standard Test 

Method for Determining Floor Flatness and Levelness Using the "F Number" 
System (Inch-Pound Units). 

 
3. FF is commonly referred to as the "Flatness F-Number".  
    

 a.) Specified Overall (Composite Value) FF shall not be less than [25] 
   
  b.) Specified Local FF shall not be less than [20] 
 
4. FL is commonly referred to as the "Levelness F-Number". FL  The following floor 

levelness values shall be achieved for shored or slab on grade construction or 
where applicable per ACI 117. 

 
  a.) Specified Overall FL shall not be less than [20] 
   
  b.) Specified Local FL shall not be less than [15] 

 
   

5. The floor tolerances compliance tests shall be performed within 16 hours after 
completion of the final troweling operation and all defective areas identified by the 
Owner's agent within 24 hours after placement and reported to all parties as soon 
as possible and not later than 72 hours after installation.  All tests must be 
conducted before forms, including edging forms and/or shoring, have been 
removed. 
 

6. Remedy for out-of-tolerance work:  All slab sections measuring at or above both of 
the specified minimum local F-numbers shall be accepted for tolerance 
compliance as constructed.  All slab sections measuring below either (or both) of 
the specified minimum local F-numbers shall be removed and replaced (in the 
case of slab on grade), or ground and/or re-topped (in the case of elevated slabs). 
No remedies for sub-minimum local F-number sections other than replacement of 
slabs-on-grade, and grinding or re-topping of elevated slabs will be permitted.  
Sectional boundaries are set by column lines on suspended slabs and by 
construction joints for slab on ground. 

 
 

3.03 LIQUID DENSIFIER/SEALER 
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A. Apply liquid densifier/sealer on exposed interior floors subject to vehicular abrasion, 
“shake-on” hardener slabs, loading dock and other areas so noted on the drawings.  
Compound shall be mechanically scrubbed into the surface in strict accordance with the 
directions of the manufacturer and just prior to completion of construction.  Provide this 
finish treatment where Architectural Drawings indicate “ds”. 

 
3.04 NON-OXIDIZING METALLIC FLOOR HARDENER 
 

A.  All slabs, in the loading dock area, or other areas noted on the drawings, shall receive an 
application of the non-oxidizing, metallic floor hardener applied at the rate of 1.5 lbs/ft2.  
Immediately following the first floating operation, uniformly distribute approximately 2/3 of 
the required weight of the non-oxidizing metallic floor hardener over the concrete surface, 
by mechanical spreader, and embed by means of power floating.  The hardener shall be 
floated in and the second application made.  The surface shall be floated again to properly 
bond the hardener to the base concrete slab.  The surface shall then be troweled, at least 
twice, to a smooth dense finish.  Provide this finish were Architectural Drawings indicate 
“mh”. 

 
3.05 NON-SHRINK GROUT 
 

A. All column base plates, equipment bases and other locations noted on the structural 
drawings shall be grouted with the specified non-metallic, non-shrink grout. 

 
B. Where high fluidity and/or increased placing time is required use the specified high flow 

grout.  This grout shall be used for all base plates larger than 10 sq.ft. 
 
3.06 COORDINATION & CORRECTIVE MEASURES 
 

A. Conflicts:  The contractor shall be solely responsible for errors of detailing, fabrication, and 
placement of reinforcement steel; placement of inserts and other embedded items; and 
the structural adequacy of all formwork. 

 
B. Reimbursement for Additional Services:  Should additional work and/or visits be required 

which are necessitated by failure of the Contractor to perform his work in accordance with 
the contract documents, or if additional design or drafting time is required for corrective 
measures caused by failure to perform in accordance with the contract documents, the 
Contractor shall reimburse the Architect and Engineer at the rate of direct personnel 
expense plus 150% and out-of-pocket traveling expenses incurred plus 10% overhead. 

 
3.07 REPAIR OF DEFECTIVE AREAS 
 

A. With prior approval of the Engineer, as to method and procedure, all repairs of defective 
areas shall conform to ACI 301, Section 5.3.7, except that the specified bonding 
compound must be used. 

 
B. The specified patching mortar may be used in lieu of the above-mentioned method when 

color match of the adjacent concrete is not required.  Prior approval by the engineer is 
required. 

 
C. All structural repairs shall be made with prior approval of the Engineer, as to method and 

procedure, using the specified epoxy adhesive and/or epoxy mortar. Where epoxy 
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injection procedures must be used, an approved low viscosity epoxy made by the 
manufacturers previously specified shall be used. 

 
D. Leveling of floors for subsequent finishes shall be achieved by use of the specified 

underlayment material. 
 

E. All exposed floors shall be leveled, where required, with the specified self-leveling repair 
topping. 

 
F. Repair methods not specified above may be used, subject to acceptance of Architect. 
 
G. Where pigmented concrete is used, a patching mix shall be prepared and submitted to the 

architect and engineer for approval before work commences. 
 



CONCRETE MIX DESIGN SUBMITTAL FORM 
Project:_______________________________________  City:_____________________ 
  
General Contractor:_____________________________ Mix Design #_______________ 
  
Use (Describe):________________________________ Concrete Grade:_____________ 
  
DESIGN MIX INFORMATION  
Based on (Check One): Standard Deviation Analysis:____  OR Trial Mix Test Data:____  
  
Design Characteristics 

Strength:  ____________ psi (28 day) 

Density:   ____________ pcf 

Air:  _____________% specified. 

 

Slump:  ___________ in. required BEFORE 

Slump:  ____________in. required AFTER 

  
Coarse Aggregates: 

Size:________________ 

Type:_______________ 

 

Source:_________________  Spec:___________________ 

Gradation:______________ 

  
Fine Aggregates: 

Size:________________ 

Type:_______________ 

 

Source:_________________  Spec:___________________ 

Gradation:______________ 

  
Other Materials:   
Cement  Type:______________________ Cement Source:_________________________ 

Flyash Type:________________________ Flyash Source:__________________________ 

Other (describe):____________________________________________________________ 

Admixtures:  
Water Reducer:_____________________________________________________________ 

Air Entraining Agent:________________________________________________________ 

High-Range Water-Reducing Admixture:________________________________________ 

Non-Corrosive Accelerator:___________________________________________________ 

Other (describe):___________________________________________________________ 

 
FINAL MIX DESIGN DATA 
 
RATIOS MIX PROPORTIONS 
 
Water        _______ lb       WEIGHT             ABSOLUTE 
Cementitious                  lb = _______  (lbs.)  VOLUME 
Materials              (cu. ft.) 
 
Fine Agg._          ______ lb            cement:  ________         __________ 
Total Agg.       lb = _______% 
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        fly ash:  ________         __________ 
SPECIFIC GRAVITIES 

slag:  _________        _________ 
Fine Agg._____________ 

fine aggregate:  ________     _________ 
 

Coarse agg.___________   coarse aggregate:________    __________ 
 
Other ________________              water:         __________    __________ 

 
air content: __________    __________ 

ADMIXTURES 
 
HRWR             _______ oz. per 100# cement   
Non-Corrosive      
Accelerator      _______ oz. per 100# cement 

W.R.   _______ oz. per 100# cement  

A.E.A.             _______ oz. per 100# cement  

 _______ oz. per 100# cement 

other:   __________  _____________ 

TOTALS: ___________  ____________ 

 
Air Content ________%    Unit Dry Wt.= _______ pcf 
 
PLASTIC CONCRETE 
 
Initial Slump = __________ in.   Air Content = _______% 

Final Slump =  __________ in.   Unit Dry Wt   _______pcf 
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STANDARD DEVIATION ANALYSIS  (from experience records): 
 
Number of Test Cylinders Evaluated:_______ Standard Deviation:_________ 
 
f'cr = f'c + 1.34s or f'cr = f'c + 2.33s  - 500 
(Refer to ACI 301 for increased deviation factor when less than 30 tests are available.) 
 
Mix #_________________________ Job Name_____________________________ 
 
LABORATORY TEST DATA (HARDENED CONCRETE): 
 
COMPRESSIVE STRENGTH 
 
Age   Mix #1  Mix #2  Mix #3 
(days) (comp. str.) (comp. str.) (comp. str.) 
7 ___________ ____________ ____________ 

7 ___________ ____________ ____________ 

28 ___________ ____________ ____________ 

28 ___________ ____________ ____________ 

 
28 day average compressive strength:_____________ psi 
 
Mix design proportioned to achieve f'cr = f'c + 1200 psi (1400 psi for strength higher than 5000 psi at 28 
days) 
 
CHLORIDE ION CONTENT:___________________________________________________ 
 
TEST METHOD:___________________________________________________________ 
 
Remarks: 
_______________________________________________________________________ 

_______________________________________________________________________ 

Mix #_________________________  Job Name _____________________________ 
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REQUIRED ATTACHMENTS: 
 
_________________ Coarse aggregate gradation report. 
 
_________________ Fine aggregate gradation report. 
 
_________________  Combined aggregate gradation report (% retained on all sieves) 
 
_________________ Concrete compressive strength data used for standard deviation calculations or 

trial mix test results. 
 
_________________ Chloride ion data and related calculations. 
 
_________________ Rapid chloride permeability test report. 
 
_________________ Admixture compatibility certification letter. 
 
 
Submitted by  
Ready Mix Supplier: 
 
Name:_____________________________________________________________ 
 
Address:__________________________________________________________ 
 
Phone Number:_____________________________________________________ 
 
Date:_____________________________________________________________ 
 
Main Plant Location:______________________________________________ 
 
Miles from Project:_______________________________________________ 
 
Secondary Plant Location:_________________________________________ 
 
Miles from Project:_______________________________________________ 
 
Mix #_____________________________ Job Name_______________________ 

 
 
 

END OF SECTION  033000 
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SECTION 04 2000 - UNIT MASONRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Clay face brick for exterior veneer. 

1.2 DEFINITIONS 

A. CMU(s): Concrete masonry unit(s). 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Verification: For each type and color of exposed masonry unit and colored mortar. 

1.4 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For each type and size of product. For masonry units, include data on 
material properties and material test reports substantiating compliance with requirements. 

B. Mix Designs: For each type of mortar and grout. Include description of type and proportions of 
ingredients. 

1. Include test reports for mortar mixes required to comply with property specification. Test 
according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water 
retention, and ASTM C 91/C 91M for air content. 

2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with 
compressive strength requirement. 

1.5 FIELD CONDITIONS 

A. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice 
or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost 
or by freezing conditions. Comply with cold-weather construction requirements contained in 
TMS 602/ACI 530.1/ASCE 6. 

B. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in 
TMS 602/ACI 530.1/ASCE 6. 
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PART 2 - PRODUCTS 

2.1 UNIT MASONRY, GENERAL 

A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6, except as modified by 
requirements in the Contract Documents. 

B. Segmental Retaining Walls: Comply with ASTM C 1372 Standard Specification for Dry-Cast 
Segmental Retaining Wall Units and NCMA Design Manual for Segmental Retaining Walls, 
Third Edition. 

C. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to 
contain chips, cracks, or other defects exceeding limits stated. Do not use units where such 
defects are exposed in the completed Work. 

2.2 CONCRETE MASONRY UNITS 

A. Shapes: Provide shapes indicated, with exposed surfaces matching exposed faces of adjacent 
units unless otherwise indicated. 

B. Decorative CMUs: ASTM C 1372 and C 140. 

1. Unit Compressive Strength: Provide units with minimum average net-area compressive 
strength of 3,000 psi (21.0 MPa). 

2. Density Classification:  Normal weight. 
3. Finish:  Split face. 
4. Minimum Weight:  120 pounds per square foot of wall face area. 
5. Depth-to-Height Ratio:  2:1 minimum. 
6. Basis-of-Design Product:  Subject to compliance with requirements, provide Versa-Lok 

Mosaic Retaining Wall System, including the following molded unit types: 

a. Standard units. 
b. Cobble units. 
c. Accent units. 

2.3 BRICK 

A. General: Provide shapes indicated and as follows, with exposed surfaces matching finish and 
color of exposed faces of adjacent units: 

1. For otherwise expose unfinished brick surfaces, provide units without cores or frogs and 
with exposed surfaces finished. 

2. Provide special shapes for applications where shapes produced by sawing would result 
in sawed surfaces being exposed to view. 

B. Clay Face Brick:  Facing brick complying with ASTM C 216. 
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1. Basis-of-Design Product:  Subject to compliance with requirements, provide Glen-Gery 
brick to match existing, as supplied by Mack Brick Company, Enfield CT. 

a. Preliminary Selection:  Mid-Atlantic Plant, 350-M range, modular size. 
b. Design Intent:  Match existing brick. 

2. Grade:  SW. 
3. Type:  FBS. 
4. Unit Compressive Strength: Provide units with minimum average net-area compressive 

strength of 3350 psi (23.10 MPa). 
5. Initial Rate of Absorption: Less than 30 g/30 sq. in. (30 g/194 sq. cm) per minute when 

tested according to ASTM C 67. 
6. Efflorescence: Provide brick that has been tested according to ASTM C 67 and is rated 

"not effloresced." 
7. Size (Actual Dimensions):  3-1/2 inches (89 mm) wide by 2-1/4 inches (57 mm) high by 7-

1/2 inches (190 mm) long or 3-5/8 inches (92 mm) wide by 2-1/4 inches (57 mm) high by 
7-5/8 inches (194 mm) long. 

2.4 MORTAR AND GROUT MATERIALS 

A. Portland Cement: ASTM C 150/C 150M, Type I or II, except Type III may be used for cold-
weather construction. Provide natural color or white cement as required to produce mortar color 
indicated. 

B. Hydrated Lime: ASTM C 207, Type S. 

C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing 
no other ingredients. 

D. Colored Cement Products: Packaged blend made from portland cement and hydrated lime and 
mortar pigments, all complying with specified requirements, and containing no other ingredients. 

1. Colored Portland Cement-Lime Mix: 

a. Products: MATCH EXISTING subject to compliance with requirements, provide 
one of the following: 

1) Essroc; Riverton Portland Cement Lime Custom Color. 
2) Holcim (US) Inc; Rainbow Mortamix Custom Color Cement/Lime. 
3) Lafarge North America Inc.; Eaglebond Portland & Lime. 
4) Lehigh Hanson; HeidelbergCement Group; Lehigh Custom Color 

Portland/Lime Cement. 

E. Aggregate for Mortar: ASTM C 144. 

1. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent 
passing the No. 16 (1.18-mm) sieve. 

2. White-Mortar Aggregates: Natural white sand or crushed white stone. 
3. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce 

required mortar color. 
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F. Aggregate for Grout: ASTM C 404. 

G. Epoxy Bedding Grout: ASTM C 1107, ASTM C 109, ASTM C 348, ASTM C 588, epoxy-resin-
based material formulated for use as bedding grout for exterior locations and approved for use 
with clay brick and natural stone; in color indicated or, if not otherwise indicated, as selected by 
Architect from manufacturer's colors. 

H. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with 
ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar of 
composition indicated. 

1. Provide laboratory test results documenting that cold-weather admixture, used in 
combination with submitted mortar mix, has no adverse effects on mortar performance. 

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

a. BASF Corporation; Construction Systems. 
b. Euclid Chemical Company (The); an RPM company. 
c. Grace Construction Products; W.R. Grace & Co. -- Conn. 

I. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with 
ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar of 
composition indicated. 

J. Water: Potable. 

2.5 BRICK MASONRY TIES AND ANCHORS 

A. Materials: Provide anchors that are made from materials that comply with the following unless 
otherwise indicated: 

1. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M. 
2. Anchor Pins:  Stainless steel 

2.6 EMBEDDED FLASHING MATERIALS 

A. Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304, dead soft, fully annealed; 2D (dull, cold 
rolled) finish. 

1. Stainless Steel:  0.019 inch (0.48 mm) thick. 

B. Metal Flashing: Provide metal flashing as follows: 

1. Fabricate metal flashing from stainless steel to shapes indicated. 
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2.7 MASONRY CLEANERS 

A. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing 
mortar/grout stains, efflorescence, and other new construction stains from new masonry without 
discoloring or damaging masonry surfaces. Use product expressly approved for intended use by 
cleaner manufacturer and manufacturer of masonry units being cleaned. 

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

a. Diedrich Technologies, Inc.; a division of Sandell Construction Solutions. 
b. EaCo Chem, Inc. 
c. PROSOCO, Inc. 

2.8 MORTAR AND GROUT MIXES 

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise 
indicated. 

1. Do not use calcium chloride in mortar or grout. 
2. Use portland cement-lime mortar unless otherwise indicated. 
3. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to 

view, regardless of weather conditions, to ensure that mortar color is consistent. 

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. 
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients 
before delivering to Project site. 

C. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the 
following types of mortar for applications stated unless another type is indicated. 

1. For mortar parge coats, use Type S or Type N. 
2. For exterior, above-grade brick masonry, use Type N. 

D. Pigmented Mortar: Use colored cement product. 

1. Application: Use pigmented mortar for exposed mortar joints with the following units: 

a. Clay face brick. 

E. Grout for Unit Masonry: Comply with ASTM C 476. 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 
comply with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour height. 

2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for 
specified 28-day compressive strength indicated, but not less than 2000 psi (14 MPa). 

3. Provide grout with a slump of 8 to 11 inches (200 to 280 mm) as measured according to 
ASTM C 143/C 143M. 
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F. Epoxy Bedding Grout: Mix epoxy pointing mortar to comply with mortar manufacturer's written 
instructions. 

1. Application:  Anchoring natural stone pier caps, and as indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Use full-size units without cutting if possible. If cutting is required to provide a continuous 
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut 
units with cut surfaces and, where possible, cut edges concealed. 

B. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 
textures. Mix units from several pallets or cubes as they are placed. 

C. Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. (30 
g/194 sq. cm) per minute when tested according to ASTM C 67. Allow units to absorb water so 
they are damp but not wet at time of laying. 

3.2 TOLERANCES 

A. Dimensions and Locations of Elements: 

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch (12 
mm) or minus 1/4 inch (6 mm). 

2. For location of elements in plan, do not vary from that indicated by more than plus or 
minus 1/2 inch (12 mm). 

3. For location of elements in elevation, do not vary from that indicated by more than plus or 
minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total. 

B. Lines and Levels: 

1. For bed joints and top surfaces of walls and piers, do not vary from level by more than 
1/4 inch in 10 feet (6 mm in 3 m), or 1/2-inch (12-mm) maximum. 

2. For conspicuous horizontal lines, such as tops of segmental retaining walls, do not vary 
from level by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 
m), or 1/2-inch (12-mm) maximum. 

3. For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 10 feet (6 
mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2-inch (12-mm) maximum. 

4. For conspicuous vertical lines, such as free-standing piers, expansion and control joints, 
do not vary from plumb by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet 
(6 mm in 6 m), or 1/2-inch (12-mm) maximum. 

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet (6 mm 
in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2-inch (12-mm) maximum. 

C. Joints: 
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1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch 
(3 mm), with a maximum thickness limited to 1/2 inch (12 mm). 

2. For head joints, do not vary from thickness indicated by more than plus 3/8 inch (9 mm) 
or minus 1/4 inch (6 mm). 

3. For exposed head joints, do not vary from thickness indicated by more than plus or minus 
1/8 inch (3 mm). 

3.3 LAYING MASONRY WALLS  

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
thicknesses and for accurate location of terminations and returns. Avoid using less-than-half-
size units, particularly at corners. 

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in 
running bond; do not use units with less-than-nominal 4-inch (100-mm) horizontal face 
dimensions at corners or jambs. 

C. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill 
in solidly with masonry around built-in items. 

3.4 MORTAR BEDDING AND JOINTING 

A. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient 
mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head 
joints. 

B. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness unless otherwise indicated. 

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough 
strength to resist grout pressure. 

3.5 FLASHING 

A. General: Install embedded flashing in masonry where indicated. 

B. Install flashing as follows unless otherwise indicated: 

1. Prepare masonry surfaces so they are smooth and free from projections that could 
puncture flashing. Where flashing is within mortar joint, place through-wall flashing on 
sloping bed of mortar and cover with mortar. Before covering with mortar, seal 
penetrations in flashing with adhesive, sealant, or tape. 

3.6 REPAIRING, POINTING, AND CLEANING 

A. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove 
mortar fins and smears before tooling joints. 
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B. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape 
hoes or chisels. 

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 
comparison purposes. 

3. Protect adjacent surfaces from contact with cleaner. 
4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 

rinsing surfaces thoroughly with clear water. 
5. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical 

Notes 20. 
6. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's 

written instructions. 

3.7 SEGMENTAL RETAINING WALL PREPARATION 

A. Foundation Soil:  Proof-rolled and compacted to 95% standard Proctor density prior to 
placement of leveling pad materials. 

B. Leveling Pad:  Minimum thickness of 6 inches, and extending laterally minimum of 6 inches 
from the toe and heel of the lowermost concrete masonry unit. 

C. Compact granular leveling pad material to provide firm, level bearing surface on which to place 
the first course of units.  Use well-graded sand to smooth the top 1/4 inch to 1/2 inch of the 
leveling pad.  Compact with mechanical plate compactors to achieve 95% of maximum standard 
Proctor density according to ASTM D 698. 

3.8 MASONRY WASTE DISPOSAL 

A. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as 
described above or recycled, and other masonry waste, and legally dispose of off Owner's 
property. 

END OF SECTION 04 2000 
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SECTION 051000 – STRUCTURAL STEEL 
 
 
 
PART 1 - GENERAL 
 
1.01 GENERAL 
 

Work of this Section shall conform to the requirements of the General Conditions, Supplementary 
General Conditions and Special Requirements. 
 

 Related Documents:  Drawings and General Provisions of the contract, including Division – 1 
Specification Section, apply to this section. 
 

 
1.02 SCOPE 
 

The work covered by this Section shall include all labor, material, equipment, permits, and 
services necessary for the installation of structural steel and related work, complete, in 
accordance with the drawings and as specified herein including the detailing of all connections 
and the design of those connections not completely designed on the Contract Documents. 

 
1.03 RELATED WORK SPECIFIED IN OTHER SECTIONS 
 

A. Submittals:       Section 01300 
 
B. Concrete (anchor rods, embeds for base plates, beam pockets, etc): Section 03300 

 
C. Fireproofing:      Section 07810 
 
D. Miscellaneous Metals:     Section 05400  
 
E. Painting:       Section 09900  

 
1.04 CODES AND STANDARDS 
 

A. Code:  
 

Structural steel work shall conform to the requirements of the 2016 Connecticut State 
Building Code and OSHA requirements, except where more stringent conditions or criteria 
apply in the standards referenced below and in the general notes. 

 
B. Standards: 

 
1. American Institute of Steel Construction (AISC) "Allowable Stress Design 

Specification for Structural Steel Buildings", latest edition, including all 
supplements to date. 

 
2. AISC "Code of Standard Practice", latest edition, shall apply except to the extent 

that references are made to the responsibility of the Owner and/or the Architect or 
Engineer in which event those references shall have no applicability.  Where a 
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conflict exists between the Code of Standard Practice and the contract 
documents, the contract documents shall govern. 

 
3. American Welding Society (AWS) "Structural Welding Code", latest edition. 

 
4. AISC - "Specification for Structural Joints Using ASTM A325 or A490 Bolts", 

latest edition. 
 

5. American Society for Testing and Materials "ASTM Standards in Building Codes", 
latest edition. 

 
6. Steel Structures Painting Council "Steel Structures Painting Manual", latest 

edition. 
 

7. Occupational Safety and Health Act of 1970 (OSHA), as amended to date. 
 
8. AISC “Hollow Structural Sections Connections Manual”, latest edition. 

 
1.05 QUALIFICATIONS 
 

A. Contractor:  The structural steel contractor shall have a minimum of three years 
comparable experience in installations of this type and shall employ labor and supervisory 
personnel familiar with the type of installation. 

 
B. Welders:  Before assigning any welders to work covered by this Section of the 

specification, the Contractor shall provide the Engineer with certifications that each of 
these welders has passed qualification tests and is certified in the State of Connecticut 
using AWS procedures.  The certifications shall state that each welder has been doing 
satisfactory welding of the required type within the three-month period previous to the 
subject work.  A certification shall be submitted for each welding operator stating the 
name of the welder, the name and title of the person conducting the examination, the 
bend of specimens, the position of welds, the results of tests, and the date of examination. 

 
 
1.06 SUBMITTALS 

 
A. Product Data:  Submit manufacturers' literature for standard items edited to suit job 

conditions. 
 

 
B. Welding Procedures:  Submit written welding procedures for all AWS 1.1 prequalified 

joints.  Submit qualification procedures for all joints not prequalified by Section 2 of AWS 
D1.1.  For all weldments involving heavy members (ASTM A6 Groups 4 or 5 or plates 2" 
or thicker) or a high degree of restraint (junctions of several members, multiple stiffeners, 
etc.), submit written welding procedures developed by a welding consultant showing 
welding positions, sequence of assembly, preheat, interpass and postheat requirements 
and any other information required to provide a satisfactory connection.  This submittal 
shall be submitted to the Owner's Testing Agency for approval before submitting to the 
Engineer of Record. 

 
C.  Mill Reports: Furnish three (3) certified copies of all mill reports for record, covering the 

chemical and physical properties of all steel and anchor rods used in this contract.  Where 
required on the contract documents or by the AISC Code, reports shall include results of 
Charpy V-notch tests.  Prior to commencing the erection of steel, the contractor shall 
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deliver certificates to the Owner in number and form as may be required by the local 
Building Department or other local and State agencies having jurisdiction. 

 
 Such certificates shall be obtained from the mills producing the steel and shall certify in a 

cover letter submitted with the certificates, that the steel meets the minimum requirements 
as to physical properties, inspection, marking and tests for structural steel as defined by 
the current edition of the Standard Specifications of the ASTM, A-36, A-572, A-588, A500, 
A-992 and F1554.  Any steel that does not meet the ASTM requirements must be clearly 
identified in a cover letter submitted with the certificates. 

 
F. Quality Control Program: Submit complete details of the Contractor's quality control 

program including the names of the personnel responsible for this work. 
 
 G. Preconstruction Survey:  Where interface with existing construction occurs, the existing 

construction shall be surveyed and such survey submitted before related shop drawings 
are prepared. Before steel erection commences, a complete survey for position and 
alignment at all points where the concrete foundation will support steel elements, 
including but not limited to embedded plates, anchor rods and base plates, shall be 
submitted to the engineer for review.  Include plan location positions relative to the 
building gridlines, and elevations of bearing surfaces and tops of bolts relative to building 
elevation 0’-0”. 

 
H. Shop and Erection Drawings (including Field Work drawings):  Submit shop and erection 

drawings for all structural steel indicated on the contract documents. 
  
 Materials shall not be ordered, fabricated, or delivered to the site before the shop 

drawings have been approved and returned to the Contractor. 
 
Submittal of shop and erection drawings by the Contractor shall constitute Contractor's 
representation that the Contractor has verified all quantities, dimensions, specified 
performance criteria, installation requirements, materials, catalog numbers and similar 
data with respect thereto and reviewed or coordinated each drawing with other drawings, 
trades,  

 
1. Structural Steel Shop Drawings:  Shop drawings shall include layouts and details 

showing the type of steel for each member, sizes of members, connections, cuts, 
copes, holes, bolts and welds in structural steel. Surface treatments (cleaning, 
shop paint, etc.) and provisions for the connection of other work shall be indicated 
on the shop drawings. 

 
2. Welds:  All welds shall be indicated by standard welding symbols in the "Standard 

Code for Arc and Gas Welding in Building Construction" or as accepted by the 
Engineer.  Shop and erection drawings shall show the size, length, and type of 
each weld. Shop and erection drawings shall indicate the type of electrodes to be 
used. 

 
 

 
 
1.07 REQUIREMENTS 
 

A. Delivery:  All structural steel shall be unloaded promptly upon arrival and shall be stored in 
an area designated and approved by the Owner at the site of the work.  The Contractor 
shall be responsible for any demurrage charges due to failure to unload material promptly. 
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B. Storage:  Structural steel shall be kept drained properly.  Provide weep holes and clean 

out as required to keep steel free from water.  Adequate shoring and protection shall be 
provided to prevent distortion and other damage. Structural steel shall be stored on timber 
and not laid on mud, directly on ground or cinders, or otherwise handled so as to damage 
finishes.  All sections which are to be stored shall be readily accessible for inspection. 

 
 C. Comply with all connection notes on drawings. 
 

D. Tolerances: 
 

1. Conform to the tolerances of the AISC "Code of Standard Practice". 
 

2. Elevator shafts used for temporary hoists shall conform to the detailed 
requirements of the hoist manufacturer. 

 
3. Conform to the tolerances of the AISC "Code of Standard Practice", Section 10 

(AESS) for architecturally exposed structural steel as indicated on the 
architectural drawings. 

 
E. Coordination With Owner's Testing & Inspection Agency: 

 
The Contractor shall have sole responsibility for coordinating their work with the testing 
agency to assure that all test and inspection procedures required by the Contract 
Documents and Public Agencies are properly provided.  The Contractor shall cooperate 
fully with the testing and inspection agencies in the performance of their work and shall 
provide the following: 

 
1. Information as to time and place of starting shop fabrication and a field 

construction and erection schedule, one week prior to the beginning of the work  
 

2. Site File: At least one copy of each approved shop drawing shall be kept 
available in the contractor’s field office and the drawings not bearing evidence of 
approval and release for construction by the Architect/Engineer shall not be kept 
on the job.. Provide drawings for the work to be performed in the shop or field one 
week prior to the start of work. 

 
3. Cutting lists, order sheets, material bills and shipping bills. 
 
4. Representative sample pieces requested by the inspection agency for testing, if 

necessary. 
 

5. Full and ample means of assistance for testing and inspection of material. 
 

6. Proper facilities, including scaffolding, temporary work platforms, etc., for 
inspection of the work in shop and field. 

 
 
1.08 QUALITY ASSURANCE 
 

A. Quality assurance is testing and inspection to aid the Owner in evaluating the Contractor's 
performance.  It is not a substitute for the testing and inspection which is required as part 
of the Contractor's quality control system (See the following Section on Quality Control). 
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B. Cost:  Except as specifically noted otherwise, the testing and inspection agencies for 
quality assurance shall be engaged and paid by the Owner. 

 
C. Duties of the Testing and Inspection Agencies: 

 
1. Coordination:  See the paragraph on Coordination with Owner's Testing & 

Inspection Agency in Requirements Section. 
 

2. Reports:  The testing agency shall prepare daily Reports of the Structural Steel 
Work including progress and description/area of work, tests made and results, 
Reports of Inspection of Welding including deficiencies noted and corrections 
made, and other items pertinent to acceptance or rejection of the work.  The daily 
reports shall be submitted to the Engineer and Owner weekly. 

 
3. Rejection:  The right is reserved to reject any material, at any time, when it is 

determined that the material or workmanship does not conform to the contract 
requirements.  Inspection shall be done on a timely basis.  

 
4. Structural Steel Work and general testing requirements:  The testing agency shall 

perform the following shop and field inspections in addition to any other 
inspections enumerated above: 

 
a. Shop inspection of steel alignment and straightness of members, camber, 

preparation for connections, dimensional checks, testing of shop bolts, 
witnessing of welding procedures, testing of cuts, weld access holes and 
copes of heavy sections as defined in this specification, examination and 
testing of completed welds, cutting of heavy sections, milling of column 
ends, cleaning, painting and storage of material.  All shop fabrication 
shall be inspected in the shop. 

 
b. Field inspection of steel shall include connections, proper tensioning of 

bolts, levelness, plumbness and alignment of the frame, conformance to 
AWS welding methods, examination of surface before welding, 
examination and testing of completed welds, and field painting. 

 
5. High Strength Bolting: 

 
a. Where direct tension indicators are used the inspector need not be 

present during the entire installation and tightening operation provided 
that at all bolts the inspector: 

 
(1) has inspected the surface and bolt type for conformance to plans 

and specifications prior to start of bolting and  
 

(2) will, upon completion of all bolting, verify the minimum specified 
bolt tension visually by sighting across the bolt heads and by 
using the feeler gauge as a "no-go" tool on a few bolt in each 
line, whichever is greater, at the load indicating washers under 
bolt heads. 

  
b. Where bolting is by turn-of-nut or calibrated wrench, the inspector shall 

be present to observe procedures and/or check wrench calibration each 
day that bolting is being performed.  They will also observe that bolt size, 
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type and condition of thread and lubricant for bolts being installed is 
consistent with the bolts used for calibrating the wrenches that day. 

 
6. Welding: 

 
a. Review of submittals:  Welding procedures including prequalification, 

qualifications test and, for heavy and highly restrained weldments, the 
welding procedure prepared by the Contractor's welding consultant. 

 
b. Full penetration welds:  All full penetration welds shall be tested for 

soundness by means of either radiographic or ultrasonic testing in 
accordance with AWS D1.1 procedures.  All shop and field welds of 
tension flanges of members shall be tested by the same method.  All 
flaws in plate or flange material revealed during such tests shall be 
repaired by the Contractor at the Contractor's expense. 

 
c. Partial penetration welds:  All partial penetration welds shall be tested for 

soundness by means of visual and magnetic particle inspection.  All flaws 
in plate or flange material revealed during such tests shall be repaired by 
the Contractor at the Contractor's expense.  

 
d. Fillet welds:  All fillet welds shall be visually inspected.  In addition thirty 

percent (30%) of all fillet welds per connection shall be tested by the 
testing agency using a non-destructive method which shall be reviewed 
by the Engineer (such as dye penetrant or magnetic particle).  If, in the 
opinion of the Engineer, this testing discloses a large ratio (10% or more) 
of unacceptable welds, the required percentage of tested welds may be 
increased by the Engineer to 100%, all at the Contractor's expense. 

 
e. Inspection and Testing of Heavy Weldments where rolled sections in 

Groups 4 or 5 or plates exceeding 2 inches in thickness are to be joined 
by partial or full penetration welds in tension: 

 
(1) Joint Penetration: 

 
The fit up and joint preparation (bevel angle, etc.) shall be 
monitored by the testing laboratory for conformance to the 
submitted welding procedures.  The temperature of the base 
metal shall be monitored during the welding operations. 

 
(2) Testing: 

 
Full penetration welds shall be tested in accordance to the 
requirements of 1.08.C.6.b, ultrasonically in accordance with 
AWS D1.1 procedures.  On T or corner joints, careful attention 
shall be paid to the heat affected zone and base metal where the 
weld shrinkage stresses are in the through thickness direction. 

 
 Partial penetration butt joints shall be tested in accordance with 

section 1.08.C.6.c by the magnetic particle method.  Should 
partial penetration welds be used on T or corner joints, the heat 
affected zone and adjacent base metal shall be scanned 
ultrasonically from face "C" (AWS Table 6.19.5.2).  This testing 
shall be in addition to the magnetic particle testing.  The 
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ultrasonic test is to detect lamellar tears and shall be done with a 
straight beam probe.  The testing laboratory shall submit a 
testing procedure that includes evaluation (acceptance criterion) 
procedures to the Engineer for review. 

 
7. Cleaning & Painting: 

 
a. Examine all fabricated pieces for proper cleaning prior to shop painting.  

See Section on Assembly. 
 

b. Examine all shop painting.  See Section on Assembly. 
 

c. Examine loading of steel to prevent damage during shipping. 
 

8. Remedial Work: 
 

The testing laboratory shall indicate to the Contractor where remedial work must 
be performed and will maintain a current list of work not in compliance with the 
contract documents. This list shall be given to the Architect, Engineer and Owner 
on a weekly basis. 

 
9. Certification:  When all work has been approved by the testing laboratory, the 

testing laboratory shall certify in a letter to the engineer and owner that the 
installation is in accordance with the design and specification requirements 
(including applicable codes). 

 
10. Pre-Steel Erection Conference: 

 
a. At least 60 days prior to the commencing of steel erection the Contractor 

shall hold a meeting to review the detailed requirements and the steel 
erection. 

 
b. The General contractor shall require responsible representatives of every 

party who is concerned with the steel erection to attend the conference, 
including but not limited to the following: 

 
(1) General Contractor 
(2) Steel Erector 
(3) Erectors Surveyor 
(4) Greenhouse Structure Installer 
(5) All testing and Inspection Agencies 
(6) The Engineer of Record 

 
b. Minutes of the meeting shall be recorded, typed and printed by the 

General Contractor and distributed by him to all parties concerned within 
5 days of the meeting.   
 
 
 
 

1.09 QUALITY CONTROL 
 

A. The Contractor shall provide a system of quality control to ensure that the minimum 
standards specified herein are attained. 
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B. Submit to the Engineer complete details of the quality control system to be used including 

the names of the personnel responsible for this work. 
 
C. Bring to the attention of the Architect and Engineer any defects in the work which are 

departures from the Contract Documents which may occur during construction.  The 
Contractor will propose corrective action and their recommendations in writing and submit 
them for review by the Engineer. 

 
D. The Owner's general review during construction and inspection and testing by 

independent inspection and testing agencies are both undertaken to inform the Owner of 
performance by the Contractor but shall in no way replace or augment the Contractor's 
quality control or relieve him of total responsibility for quality control. 

 
1.10 REVIEW AND CORRECTIONS BY ARCHITECT OR ENGINEER 
 

A. Review:  The Architect and/or Engineer as appropriate will review the construction for 
general compliance with the provisions of the contract documents during various phases 
of construction. 

 
B. Compensation for Additional Services:  Should additional work and/or visits be required 

which are necessitated by failure of the Contractor to perform his work in accordance with 
the contract documents, or if additional design or drafting time is required for corrective 
measures caused by failure of the Contractor to perform in accordance with the contract 
documents, the Contractor shall compensate the Architect and Engineer at the rate of 2.5 
times direct personnel expense plus out-of-pocket expenses incurred at cost + 10%.  
Additional costs for testing and inspection by the Owner shall also be compensated by the 
Contractor 

 
C. Review of Corrective Measures by Architect and/or Engineer. 

 
Should additional work and/or visits be required which are necessitated by failure of the 
Contractor to perform work in accordance with the Contract Documents the Contractor 
shall bear the cost of such in accordance with the Division 1 Specifications and 
specification section 05100. 

 
 
PART 2 - PRODUCTS 
 
 
2.01 STRUCTURAL STEEL 
 

A. Structural steel shall conform to ASTM A36, ASTM A572 Grade 50, ASTM A588, A992 
and ASTM A500 as noted on the drawings. 

 
B. Where ASTM A6 Groups 3, 4 or 5 rolled shapes or plates exceeding 2 inches in thickness 

are to be joined by partial or full penetration welds in tension, the requirements of 
Supplement No. 1 to the AISC LRFD specification shall be adhered to.  See the Structural 
Steel General Notes for required Charpy impact values. 

 
Testing procedures shall conform to ASTM A673, with “Piece” testing frequency.  For 
additional Charpy V-notch requirements see the Structural Steel General Notes. 
 

2.02 GALVANIZING 



WESTSIDE CAMPUS CENTER CAFE ADDITION         SECTION 051000 
WESTERN CONNECTICUT STATE UNIVERSITY STRUCTURAL STEEL 
  PAGE 9 OF 15 
 

   
  PROJECT NO. BI-2B-430 
 

 
A. The following steel members shall be hot-dip galvanized: 

 
1. All angles and steel plates and shims supporting exterior masonry or exposed to 

the weather, including shelf, arch and relieving angles. 
 

2. All connections between the above angles steel plates and the supporting 
structural member, including clip angles and hardware. 

 
3. Any other steel members indicated on the contract drawings. 

 
4. All miscellaneous metal, angles, clips, etc. on exterior masonry walls. 

 
B. Cleaning and surface preparation: 

 
1. Hardware (bolts, nuts, etc.) shall be clean and free of mill scale before 

galvanizing. 
 

2. Steel members shall be cleaned in accordance with SSPC-SP3, Power Tool 
Cleaning, before galvanizing. 

 
C. Shop Coat: 

 
1. Hardware shall be hot-dip galvanized in accordance with ASTM A153. 

 
2. Steel members shall be hot-dip galvanized in accordance with ASTM A123.  Zinc 

coating shall be applied at 2.0 oz. per square foot. 
 

D. Field Touch Up: 
 

After erection, all damaged areas to the galvanizing, welds and areas adjacent to welds 
shall be cleaned and painted with the galvanizing repair paint to comply with ASTM A780. 

 
2.03 ACCESSORIES 
 

A. High Strength Bolts:  High strength bolting shall conform to the provisions of the Research 
Council on Riveted and Bolted Structural.  Joints (RCRBSJ) "Specifications for Structural 
Joints using ASTM A325 or A490 Bolts", latest edition, except that nuts shall be ASTM 
A563 Grades DH or DH3 (hardened) for both A325 and A490 bolts.  Tension Control bolts 
shall conform to F1852. 

 
B. Direct Tension Indicators:  Provide direct tension indicators meeting ASTM F959-85 at all 

slip critical and direct tension connections as defined by the "Specification for Structural 
Joints using ASTM A325 or A490 bolts" where A325 bolts larger than 7/8 inch diameter or 
A490 bolts larger than 3/4 inch are used. This method of tension control is required at 
wind girders, bracing, cantilevers and trusses, and where specifically called out on the 
drawings. Where Direct Tension Indicator are used Tension Control bolts are prohibited.. 

 
C. Unfinished Bolts:  Unfinished bolts shall conform to ASTM A307 and shall not be used at 

slip-critical, direct-tension or beam-to-column connections. Unfinished bolts shall have 
square heads and nuts and shall differ in diameter from high-strength bolts by at least 1/8" 
to avoid confusion. 
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D. Anchor Rods:  Anchor rods shall be the heavy hexagonhead type and shall conform to 
ASTM     F-1554,  Grade 55 with weldability supplement S1, unless specified otherwise 
on drawings. 

  
E. Washers:  Round washers shall conform to American Standard B 27.2 type b. Washers in 

contact with high-strength bolt heads and nuts shall be hardened in accordance with 
ASTM Standard A325.  Beveled washers shall be square, smooth and sloped so that 
contact surfaces of the bolt head and nut are parallel.  The diameter of the hole of square 
beveled washers shall be 1/16 inch greater than the bolt size for bolts smaller than one 
inch, and shall be 1/8 inch greater than the bolt size for bolts larger than one inch. 

 
F. Welding Electrodes:  Electrodes shall be low hydrogen and shall be selected from Table 

4.1.1 of AWS D1.1. 
 

1. Shielded Metal-Arc Welding:  Welding electrodes for manual shielded metal-arc 
welding shall conform to the specification for Mild Steel Covered Arc-Welding 
Electrodes, AWS A5.1 E70 or 80, or the specification for Low-Alloy Steel Covered 
Arc-Welding Electrode, AWS A5.5. 

 
2. Submerged-Arc Welding:  Bare electrodes and granular flux used in submerged-

arc welding shall conform to F70 or F80 AWS flux classifications of the 
specification for Bare Mild Steel Electrodes and Fluxes for submerged-arc 
welding, AWS A5.17. 

 
3. Where Charpy V-notch values are required on the base metal, an electrode 

meeting the requirement of AWS and having a minimum average Charpy V-notch 
impact strength of 20 ft-lbs at minus 20 deg. F. shall be selected. 

 
G. Expansion Bolts:   

 
Hilti Kwik Bolt III, carbon steel as manufactured by Hilti Corp. or approved equal, unless 
noted otherwise on drawings. 

 
H. Shop Paint:  For all steel members that do not receive spray-on fireproofing or concrete 

encasement, provide shop paint as indicated below: 
 

1. Prepare steel in accordance with SSPC SP-6. 
 
2. Apply primer of Carbozinc 859 (color Green-Gray) by Carboline to steel that will 

receive intumescent paint, except as noted below.   
 

3. Apply Weld Through Primer Carbo-coat 150HG by Caboline (color red) to 
surfaces within 6 inches of field welds minimum or as required for testing and to 
milled bearing surfaces. Remove with an SP-3 paint preparation at surfaces that 
require a Class B coating prior to welding and apply a Carbozinc 859 primer after 
installation.  

   Primer must be compatible with weld testing and inspection.  
 
 
 
 
 
PART 3 - EXECUTION 
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3.01 PREPARATION 
 

A. Work by Others:  Examine all work prepared by others to receive work of this Section and 
report any defects affecting installation to Architect and Engineer for correction.  
Commencement of work will be construed as complete acceptance of preparatory work by 
others. The Contractor alone shall be responsible for checking the dimensions and 
coordination of the structural steel work with other trades. 

 
B. Anchor Rods:  The Contractor shall ascertain by accurate survey the existing location, 

alignment, and elevation of the anchor rods embedded in the concrete by others at least 
20 business days prior to the start of the structural steel erection.  The Contractor shall 
immediately bring to the attention of the Architect any discrepancies observed between 
the contract documents and the as-built conditions.  Steel erection shall not start until 
corrective measures, if required, have been performed. 

 
3.02 ASSEMBLY 
 

A. Workmanship:  Workmanship shall be equal to the best practice in the trade. 
 

B. Holes:  All holes shall be accurately drilled or punched at right angles to the surface of the 
metal in accordance with AISC Specifications.  Holes shall not be made or enlarged by 
burning.  Burning or drifting unfair holes will not be permitted.  Holes that must be 
enlarged shall be reamed.  Drift pins will be allowed only to bring together the several 
parts for connection.  Holes in base plates shall be drilled. Holes shall be clean-cut 
without torn or ragged edges. Outside burrs resulting from drilling operations shall be 
removed with a suitable tool.  Holes shall be provided in members to permit connections 
to the work of other trades or contracts. 

 
C. Cutting:  The use of manual gas-cutting in the shop may be used only if automatic or 

semi-automatic methods are not possible.  If manual shop cutting is required, it shall be 
done only with a mechanically guided torch, except that an unguided torch may be used 
where the cut is more than 1/2" from the finished dimension and final removal is 
completed by means such as chipping or grinding to produce a gouge-free surface of 
quality equal to that of the base metal.  At restrained joints and as indicated elsewhere, 
weld access holes shall be ground smooth. (INDICATE GRINDING AND TESTING 
REQUIREMENTS ON SPECIFIC DETAILS OF FRACTURE CRITICAL MEMBERS). 

 
D. Cutting of Heavy Sections:  Where ASTM A6 Groups 4 or 5 rolled shapes or plates 

exceeding 2 inches in thickness are to be joined by partial or full penetration welds in 
tension preheating shall be required for all thermal cutting operations.  Preheat shall be 
sufficient to prevent cracking but in no case less than 150 degrees F.  Weld access holes 
and copes shall be ground to a smooth radius after cutting and tested for cracks by the 
magnetic particle method.  All cut edges shall be free of sharp notches and gouges.  

 
E. Connections:  All connections shall be bolted or welded. 

 
F. Bolting: 
 

1. Bolts shall be driven accurately into the holes without damaging the threads.  Bolt 
heads shall be protected from damage during driving.  Bolt heads and nuts shall 
rest squarely against the metal.  Where bolts are to be used on beveled surfaces 
having slopes greater than 1 in 20 with a plane normal to the bolt axis, beveled 
washers shall be provided to give full bearing under the head or nut.  Bolt threads 
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for unfinished bolts or any bolts which are shown as "snug tight" shall be 
deformed to prevent the nuts from backing off. 

 
2. Anchor rods and base plates shall be labeled and shipped in sets indicating sizes 

and locations of columns.  Delivery of anchor rods shall be made in ample time 
prior to the start of related concrete work.  Rigid steel templates shall be 
furnished, together with instructions for setting of anchor rods.  Provide 3" x 3" x 
5/16" min. plate washers between top of base plate and bottom of anchor rod 
nuts. 

 
G. Installation of High Strength Bolts: 

 
1. Except where "snug tight" installation is specifically permitted on design drawings, 

all high strength bolts shall be installed for full tension using direct tension 
indicators (DTI's), Turn-of-Nut tightening, alternate design ("twist off") bolts or 
calibrated wrench tightening in accordance with the "Specification for Structural 
Joints Using ASTM A325 or A490 Bolts", latest edition.  Direct tension indicators 
shall be used at the slip-critical connection locations set forth above in the 
Connections paragraph of this Section. 

 
2. Special washer requirements of the Research Council Specification, such as 

those related to slotted and oversize holes, and tapered flanges, must be properly 
observed.  The DTI "washers" shall not be substituted for such required washers. 

 
3. Calibrated wrenches, and alternate design bolts, shall be checked daily at the job 

site using a Skidmore tester and bolts of same size, type and thread condition as 
those to be tightened that day.  Samples of each lot of Direct Tension Indicators 
shall be installed and tested on site prior to installation. 

 
4. A325 bolts over 7/8" diameter and A490 bolts over 3/4" diameter shall have a dry 

lubricant on threads such as Johnsons Stick Wax #140 before installation. 
 

5. All bolts which have dried out (lost as-shipped lubricant film) or rusted shall have 
threads cleaned and lubricated by dry lubricant before installation. 

 
H. Welding of Structural Steel: 

 
1. Pre-Weld Inspection:  The surface to be welded and the filler material to be used 

shall be subject to inspection before welding is performed. 
 

2. Method and Type of welding indicated on the contract drawings or the approved 
shop or erection drawings shall be electric arc welding and shall comply in all 
respects with the codes and specifications herein noted covering the design, 
fabrication, and inspection of welded structures and the qualifications of welders 
and supervisors.  The heat, input, length of weld, weld sequence and cooling 
process shall be controlled to prevent distortions.  For weldments whose 
configuration could restrain contraction during cooling of the weldment, extreme 
precautions should be taken.  In such cases the sequence of welding operations 
shall be shown on the shop drawings.  

 
3. Deficient Welds:  Welds found deficient in dimensions but not in quality may be 

enlarged by additional welding.  Any weld found deficient in quality shall be 
removed by grinding or melting and the weld shall be remade. 
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J. Bearing: 

 
1. Bearing ends of columns shall be milled perpendicular to axis of the column. 

 
2. Mill bearing areas of base plates. 

 
3. Protect milled and sawn bearing surfaces with an approved rust-inhibiting coating 

which is to be removed immediately prior to erection. 
 

K. Stiffeners:  Provide web stiffeners as specifically shown on the drawings.  Fitted stiffeners 
shall be ground to fit closely against flanges. 

 
 

M. Cleaning and Preparation of Steel Surfaces: 
 

1. All steel work shall be cleaned in accordance with the Steel Structures Painting 
Council (SSPC) Method specified herein that corresponds to its location and 
exposure.  Steel work to be painted shall be painted within the same day that it is 
cleaned. 

 
a. Interior, Not Exposed to View (i.e., above suspended ceilings, under 

sprayed-on fireproofing): SSPC-SP-2 Hand Tool Cleaning. 
 

b. Interior, Exposed in the Finished Building: SSPC-SP-6 Commercial Blast 
Cleaning, unless noted otherwise on the drawings. Grind weld smooth 

 
c. Exterior (exposed to elements): SSPC-SP-6 Commercial Blast Cleaning, 

unless noted otherwise on the drawings.  Grind weld smooth. 
 

d. Architecturally Exposed Structural Steel (AESS) and steel in “High Finish 
Areas” to receive a 2 or 3 coat paint system: SSPC-SP-10.  

N. Shop Painting: 
 

1. Paint scheduled steel areas in accordance with manufacturer's written 
instructions.  

 
2. Do not paint: 

 
a. Surfaces within two (2) inches of field welds, apply zinc rich primer after 

installation. 
b. Surfaces to be encased in concrete or to receive cementitious 

fireproofing. 
c. Contact surfaces of high-strength bolted friction connections (unless paint 

has been specifically prequalified by the contractor or approved for use in 
this location by the Engineer). 

d. Surfaces required for testing and preheat until all testing and preheat has 
been performed. 

e. Milled bearing surfaces. 
 
  3. Paint shall be applied thoroughly and evenly to dry surfaces only when   
  surface temperatures are above dew-point, in strict accordance with    
 manufacturer's instructions. 
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4. Surfaces of exterior members which are inaccessible after assembly or erection 
shall receive their second coat of the approved paint, in a different shade, in the 
shop.   

 
3.03 ERECTION 
 

A. Workmanship:  All work shall be erected plumb, square and true to lines and levels in 
strict accordance with the structural requirements of the building within tolerances of the 
AISC Code of Standard Practice. 

 
B. Bracing:  Securely brace the frame during erection to safely resist all dead, wind load and 

other erection loads.  Fully tighten all bolts as soon as possible as the work progresses.  
Design temporary bracing or guying to limit lateral floor to floor displacements to 3/8" for 
the worst combination of loads stated above.  Remove temporary bracing which is no 
longer required and interferes with other trades or finishes. 

 
D. Errors:  Immediately report to the Engineer any errors in shop fabrication, deformations 

resulting from handling and transportation, and improper erection that affect the assembly 
and fitting of parts.  Prepare details for corrective work and obtain approval of the method 
of correction.  Approved corrections shall be made expeditiously at the sole expense of 
the Contractor. 

 
E. Column Base Plates:  Column base plates shall be supported and aligned on steel shims 

or setting bolts. After the supported members have been plumbed and properly positioned 
the anchor nuts shall be tightened, in preparation for grouting.  Wedges and shims shall 
be cut off flush with edges of plates and shall be left in place.  The use of leveling plates 
will not be permitted.   
 

F. Grouting:  Refer to Section 03300 Cast-in-Place Concrete.  Base plates shall be grouted 
prior to erecting the Greenhouse structure. 

 
G. Bolting and Welding of Structural Steel: 

 
See Section on "Assembly". 

 
H. Bearing Surface:  Clean bearing surfaces and surfaces that will be in permanent contact 

before the members are assembled. 
 

K. Hammering:  Hammering which may injure or distort the members will not be permitted. 
 

L. The use of cutting torches in the field shall not be permitted without the specific approval 
of the Engineer for each application.  Where cutting torch use is permitted, all the 
requirements of the Section on "Assembly" shall apply. 

 
M. Additional Material and Labor:  If the Contractor furnishes additional material and labor for 

the purpose of erection or if the erection method requires that material be added to certain 
members, the required modifications shall be at the sole expense of the Contractor. 

 
N. Alignment:  Following erection, all members shall be aligned, leveled, and adjusted 

accurately prior to final fastening.  Tolerances shall conform to the AISC Standards. 
 

O. Touch-Up and Field Applied Paint:  After erection, all damaged areas in the shop coat, 
exposed surfaces of bolts, bolt heads, nuts and washers and all field welds and unpainted 
areas adjacent to field welds shall be cleaned to SSPC-10 and painted with the same 
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paint used for the shop coat. The touch up and field applied paint color shall match the as-
built paint color, submit color for approval by the architect. After touch up, exterior 
(exposed to the elements) steel members shall receive a full coat of the specified paint in 
a different shade than the shop applied coat. 

 
P. Clean all steel members of mud and debris and construction residue prior to erection.  
 

 
3.04 GUARANTEE 
 

Upon completion of all work to be performed under this Contract, the Contractor shall execute and 
deliver in a satisfactory form a guarantee that all workmanship and materials used in the 
performance of this Contract shall remain free from defects for a period of one (1) year from the 
date of execution of the Guarantee. 
 

3.05 PERMITS 
 

The Contractor shall apply for, procure, renew, keep in force, and pay for all permits required by 
City, State, or other governing authorities, necessary to execute work under this Contract. 
Contractor shall furnish copies of all permits to the Engineer. 

 
 
END OF SECTION 05 1000 
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SECTION 05 4000 - COLD-FORMED METAL FRAMING  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior non-load-bearing wall & soffit 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing; 
fabrication; and fastening and anchorage details, including mechanical fasteners. 

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, bracing, 
bridging, splices, accessories, connection details, and attachment to adjoining work. 

1.3 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Product certificates. 

C. Product test reports. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated. 

B. Product Tests: Mill certificates or data from a qualified independent testing agency. 

C. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 

D. Comply with AISI S230 "Standard for Cold-Formed Steel Framing - Prescriptive Method for One 
and Two Family Dwellings." 
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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. AllSteel & Gypsum Products, Inc. 
2. ClarkDietrich Building Systems. 
3. MarinoWARE. 

2.2 PERFORMANCE REQUIREMENTS 

A. Cold-Formed Steel Framing Standards: Unless more stringent requirements are indicated, 
framing shall comply with AISI S100, AISI S200, and the following: 

1. Wall Studs: AISI S211. 
2. Headers: AISI S212. 
3. Lateral Design: AISI S213. 

2.3 COLD-FORMED STEEL FRAMING MATERIALS 

A. Steel Sheet: ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and 
coating designation as follows: 

1. Grade:  ST33H (ST230H) or ST50H (ST340H). 
2. Coating:  G60 (Z180), A60 (ZF180), AZ50 (AZM150), or GF30 (ZGF90). 

2.4 INTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 
with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  0.0329 inch (0.84 mm). 
2. Flange Width:  1-5/8 inches (41 mm). 

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, 
unpunched, with unstiffened flanges, and matching minimum base-metal thickness of steel 
studs. 

2.5 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from ASTM A 1003/A 1003M, Structural Grade, Type H, 
metallic coated steel sheet, of same grade and coating designation used for framing members. 
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B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise 
indicated. 

2.6 CLIPS, AND FASTENERS 

A. Steel Shapes and Clips: ASTM A 36/A 36M, zinc coated by hot-dip process according to 
ASTM A 123/A 123M. 

B. Mechanical Fasteners: ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping, steel 
drill screws. 

1. Head Type: Manufacturer's standard. 

2.7 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint:  ASTM A 780/A 780M. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be field 
assembled. 

B. Install cold-formed steel framing according to AISI S200, AISI S202, and manufacturer's written 
instructions unless more stringent requirements are indicated. 

C. Install cold-formed steel framing and accessories plumb, square, and true to line, and with 
connections securely fastened. 

D. Install framing members in one-piece lengths. 

E. Install temporary bracing and supports to secure framing and support loads equal to those for 
which structure was designed. Maintain braces and supports in place, undisturbed, until entire 
integrated supporting structure has been completed and permanent connections to framing are 
secured. 

F. Do not bridge building expansion joints with cold-formed steel framing. Independently frame 
both sides of joints. 

G. Install insulation, specified in Section 07 2100 "Thermal Insulation," in framing-assembly 
members, such as headers, sills, boxed joists, and multiple studs at openings, that are 
inaccessible on completion of framing work. 

H. Fasten hole-reinforcing plate over web penetrations that exceed size of manufacturer's 
approved or standard punched openings. 
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3.2 NON-LOAD-BEARING WALL INSTALLATION 

A. Fasten both flanges of studs to new and existing construction as indicated. Space studs as 
follows: 

1. Stud Spacing:  As indicated on Drawings. 

B. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar requirements. 

C. Install horizontal bridging in wall studs, spaced vertically in rows indicated on Shop Drawings 
but not more than 48 inches (1220 mm) apart. Fasten at each stud intersection. 

1. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of 
punched studs. 

2. Strap Bridging: Combination of flat, taut, steel sheet straps of width and thickness 
indicated and stud-track solid blocking of width and thickness to match studs. Fasten flat 
straps to stud flanges and secure solid blocking to stud webs or flanges. 

3. Bar Bridging: Proprietary bridging bars installed according to manufacturer's written 
instructions. 

D. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 
angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-
framing system. 

3.3 ERECTION TOLERANCES 

A. Install cold-formed steel framing level, plumb, and true to line to a maximum allowable tolerance 
variation of 1:960 (1/8 inch in 10 feet) and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch (3 mm) from plan 
location. Cumulative error shall not exceed minimum fastening requirements of sheathing 
or other finishing materials. 

3.4 REPAIRS AND PROTECTION 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and 
installed cold-formed steel framing with galvanized repair paint according to 
ASTM A 780/A 780M and manufacturer's written instructions. 

END OF SECTION 05 4000 
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SECTION 05 7000 - DECORATIVE METAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Decorative mechanical grilles and frames. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product, including finishing materials. 

B. Shop Drawings: Show fabrication and installation details for decorative metal. 

1. Indicate materials, finishes, fasteners, anchorages, and accessory items. 
2. Indicate field measurements taken to fit decorative metal fabrications to other 

construction. 

C. Samples: For each type of exposed finish. 

PART 2 - PRODUCTS 

2.1 DECORATIVE METAL FABRICATORS 

A. Manufacturers whose products may be incorporated into the work include, but are not limited to, 
the following: 

1. Grainger Industries. 
2. McNichols Co. 
3. Penn Stainless Products, Inc. 

2.2 STAINLESS STEEL 

A. General:  Provide sheet metal without pitting, seam marks, roller marks, stains, discoloration, or 
other imperfections where exposed to view on finished units.. 

B. Sheet: ASTM A 666, Type 304, brushed finish, stretcher-leveled standard of flatness. 

C. Perforated Sheet:  ASTM A 666, Type 304, brushed finish, in pattern indicated. 
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2.3 FASTENERS 

A. Fastener Materials: Unless otherwise indicated, provide the following: 

1. Stainless-Steel Items:  Type 304 stainless-steel fasteners. 
2. Dissimilar Metals:  Type 304 stainless-steel fasteners. 

B. Provide concealed fasteners for interconnecting formed-metal fabrications and for attaching 
them to other work, unless otherwise indicated. 

C. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC193. 

1. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 1 (A1) 
stainless-steel bolts, ASTM F 593 (ASTM F 738M), and nuts, ASTM F 594 
(ASTM F 836M). 

2.4 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy 
welded. 

2.5 FABRICATION, GENERAL 

A. Form decorative metal to required shapes and sizes, true to line and level with true curves and 
accurate angles and surfaces. Finish exposed surfaces to smooth, sharp, well-defined lines and 
arris. 

B. Mill joints to a tight, hairline fit. Cope or miter corner joints. Fabricate connections that will be 
exposed to weather in a manner to exclude water. 

C. Comply with AWS for recommended practices in shop welding. Weld behind finished surfaces 
without distorting or discoloring exposed side. Clean exposed welded joints of flux, and dress 
exposed and contact surfaces. 

1. Where welding cannot be concealed behind finished surfaces, finish joints to comply with 
NOMMA's "Voluntary Joint Finish Standards" for Type 1 Welds: no evidence of a welded 
joint. 

2.6 DECORATIVE MECHANICAL GRILLES 

A. Fabricate decorative grilles from perforated stainless-steel sheet or plate of thickness, size, and 
pattern indicated. Form perforations by punching, cutting, or drilling to produce openings of 
sizes and shapes indicated. Roll, press, and grind perforated metal to flatten and to remove 
burrs and deformations. 

1. Drawings indicate perforated metal patterns required and are based on products of one 
manufacturer. Perforated metal patterns produced by other manufacturers may be 
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considered, provided deviations are minor and do not change design concept as judged 
solely by Architect. 

2.7 FINISHES, GENERAL 

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. 

2.8 STAINLESS-STEEL FINISHES 

A. Dull Satin Finish: No. 6. 

1. Provide finish that exactly matches existing mechanical grilles. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Provide anchorage devices and fasteners where needed to secure decorative metal to in-place 
construction. 

B. Set products accurately in location, alignment, and elevation, measured from established lines 
and levels. 

C. Fit exposed connections accurately together to form tight, hairline joints or, where indicated, 
uniform reveals and spaces for sealants and joint fillers. 

D. 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. 

E. Install concealed gaskets, joint fillers, insulation, and flashings as work progresses. 

F. Restore protective coverings that have been damaged during shipment or installation. Remove 
protective coverings only when there is no possibility of damage from other work. 

G. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals 
and other materials from direct contact with incompatible materials. 

END OF SECTION 05 7000 
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SECTION 06 1053 - MISCELLANEOUS ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Framing with dimension lumber. 
2. Wood blocking and nailers. 
3. Wood furring and grounds. 
4. Plywood backing panels. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For the following, from ICC-ES: 

1. Preservative-treated wood. 
2. Fire-retardant-treated wood. 
3. Power-driven fasteners. 

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. Dress lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated. 



WESTSIDE CAMPUS CENTER CAFE ADDITION  SECTION 06 1053 
WESTERN CONNECTICUT STATE UNIVERSITY  MISCELLANEOUS ROUGH CARPENTRY 
  PAGE 2 OF 4 
 
 
 

  PROJECT NO. BI-RD-297 

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2[ for interior 
construction not in contact with ground, Use Category UC3b for exterior construction not in 
contact with ground, and Use Category UC4a for items in contact with ground]. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 
material that is warped or does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Application: Treat items indicated on Drawings, and the following: 

1. Wood nailers, blocking, stripping, and similar members in connection with roofing, 
flashing, vapor barriers, and waterproofing. 

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in 
contact with masonry or concrete. 

3. Wood framing and furring attached directly to the interior of below-grade exterior masonry 
or concrete walls. 

4. Wood framing members that are less than 18 inches (460 mm) above the ground in 
unexcavated areas. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. 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 (3.2 m) beyond the centerline of the burners at 
any time during the test. 

1. Exterior Type: Treated materials shall comply with requirements specified above for fire-
retardant-treated lumber and plywood by pressure process after being subjected to 
accelerated weathering according to ASTM D 2898. Use for exterior locations and where 
indicated. 

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. 

B. 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. 

C. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing 
agency. 

D. Application: Treat [all miscellaneous carpentry unless otherwise indicated.] [items indicated on 
Drawings, and the following:] 
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1. Framing for raised platforms. 
2. Concealed blocking. 
3. Roof framing and blocking. 
4. Wood nailers, blocking, and similar members in connection with roofing. 
5. Plywood backing panels. 

2.4 DIMENSION LUMBER FRAMING 

A. Non-Load-Bearing Interior Partitions:  Construction or No. 2 grade of any species. 

B. Other Framing:  Construction or No. 2 grade of any of the following species: 

1. Hem-fir (north); NLGA. 
2. Southern pine; SPIB. 
3. Douglas fir-larch; WCLIB or WWPA. 
4. Spruce-pine-fir; NLGA. 
5. Douglas fir-south; WWPA. 
6. Hem-fir; WCLIB or WWPA. 
7. Douglas fir-larch (north); NLGA. 
8. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

2.5 MISCELLANEOUS LUMBER 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Furring. 
4. Grounds. 

B. Dimension Lumber Items:  Construction or No. 2 grade lumber of any species. 

C. Concealed Boards:  19 percent maximum moisture content of any of the following species and 
grades: 

1. Mixed southern pine or southern pine, No. 2 grade; SPIB. 
2. Eastern softwoods, No. 2 Common grade; NELMA. 
3. Northern species, No. 2 Common grade; NLGA. 
4. Western woods, Construction or No. 2 Common grade; WCLIB or WWPA. 

2.6 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels: Plywood, DOC PS 1, Exterior, C-C Plugged, fire-retardant treated, 
in thickness indicated or, if not indicated, not less than 3/4-inch (19-mm) nominal thickness. 
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2.7 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture. 

1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, 
or in area of high relative humidity, provide fasteners of Type 304 stainless steel. 

B. Screws for Fastening to Metal Framing:  ASTM C 1002 where fastening to non-load-bearing 
steel framing, or ASTM C 954 where fastening to cold-formed steel framing, length as 
recommended by screw manufacturer for material being fastened. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

B. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit 
carpentry accurately to other construction. Locate nailers, blocking, grounds, and similar 
supports to comply with requirements for attaching other construction. 

C. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring 
backing panels. Install fire-retardant-treated plywood backing panels with classification marking 
of testing agency exposed to view. 

D. Do not splice structural members between supports unless otherwise indicated. 

E. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

F. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying 
with the following: 

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 
2. ICC-ES evaluation report for fastener. 

3.2 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. 
Apply borate solution by spraying to comply with EPA-registered label. 

END OF SECTION 06 1053 
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SECTION 06 4023 - INTERIOR ARCHITECTURAL WOODWORK 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Wood window stools and seats. 
2. Wood furring, blocking, shims, and hanging strips for installing interior architectural 

woodwork items that are not concealed within other construction. 
3. Shop finishing of interior architectural woodwork. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Wood-Preservative Treatment: Include data and warranty information from chemical-
treatment manufacturer and certification by treating plant that treated materials comply 
with requirements. 

B. Shop Drawings: For interior architectural woodwork. 

1. Include plans, elevations, sections, and attachment details. 
2. Apply AWI Quality Certification Program label to Shop Drawings. 

C. Samples: For each exposed product and for each color and finish specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Quality Standard Compliance Certificates:  AWI Quality Certification Program. 

1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications: Shop that employs skilled workers who custom fabricate products 
similar to those required for this Project and whose products have a record of successful in-
service performance. 

1. Shop Certification:  AWI's Quality Certification Program accredited participant. 
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B. Installer Qualifications:  Fabricator of products. 

1.6 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install interior architectural woodwork until building 
is enclosed, wet-work is complete, and HVAC system is operating and maintaining temperature 
and relative humidity at levels planned for building occupants during the remainder of the 
construction period. 

PART 2 - PRODUCTS 

2.1 INTERIOR ARCHITECTURAL WOODWORK, GENERAL 

A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork 
Standards" for grades of interior architectural woodwork indicated for construction, finishes, 
installation, and other requirements. 

1. Provide inspections of fabrication and installation together with labels and certificates 
from AWI certification program indicating that woodwork complies with requirements of 
grades specified. 

2.2 INTERIOR WINDOW STOOLS AND SEATS FOR TRANSPARENT FINISH 

A. Quality Standard:  Comply with AWI Section 400 requirements for wood countertops. 

B. Grade:  Premium. 

C. Type of Top:  Solid wood for transparent finish, edge glued, with crown direction reversed in 
adjacent boards, to produce widths indicated.  Select boards for similarity of color and grain and 
arrange boards for optimum match between adjacent boards.   

D. Wood Species and Cut: Match species and cut for existing transparent-finished architectural 
woodwork located in same area of building unless otherwise indicated. 

1. Species:  Hard maple. 
2. Cut:  Plain sliced/plain sawn. 

2.3 WOOD MATERIALS 

A. Wood Products: Provide materials that comply with requirements of referenced quality standard 
for each type of interior architectural woodwork and quality grade specified unless otherwise 
indicated. 

1. Wood Moisture Content:  5 to 10 percent. 
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B. Composite Wood and Agrifiber Products: Provide materials that comply with requirements of 
referenced quality standard for each type of interior architectural woodwork and quality grade 
specified unless otherwise indicated. 

1. Softwood Plywood: DOC PS 1, medium-density overlay. 

2.4 PRESERVATIVE-TREATED-WOOD MATERIALS 

A. Preservative-Treated-Wood Materials: Provide with water-repellent preservative treatment 
complying with AWPA N1 (dip, spray, flood, or vacuum-pressure treatment). 

1. Use chemical formulations that do not bleed through or otherwise adversely affect 
finishes. Do not use colorants in solution to distinguish treated material from untreated 
material. 

B. Extent of Preservative-Treated Wood Materials: Treat interior architectural woodwork in contact 
with concrete or masonry. 

2.5 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Nailers:  Softwood or hardwood lumber, kiln-dried to less than 15 
percent moisture content. 

1. Preservative Treatment: Provide softwood lumber treated by pressure process, 
AWPA U1; Use Category UC3b. 

a. Provide where in contact with concrete or masonry or in contact with exterior wall 
assembly. 

b. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. 
c. Preservative Chemicals: Acceptable to authorities having jurisdiction and 

containing no arsenic or chromium. 
d. Mark lumber with treatment quality mark of an inspection agency approved by the 

American Lumber Standards Committee's (ALSC) Board of Review. 

B. Provide self-drilling screws for metal-framing supports, as recommended by metal-framing 
manufacturer. 

C. Anchors: Select material, type, size, and finish required for each substrate for secure 
anchorage. Provide metal expansion sleeves or expansion bolts for post-installed anchors. Use 
nonferrous-metal or hot-dip galvanized anchors and inserts at inside face of exterior walls and 
at floors. 

D. Installation Adhesive: Product recommended by fabricator for each substrate for secure 
anchorage. 

1. Comply with State of Connecticut VOC regulations in effect at the time of permitting. 
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2.6 FABRICATION 

A. Complete fabrication, including assembly, to maximum extent possible before shipment to 
Project site. Disassemble components only as necessary for shipment and installation. Where 
necessary for fitting at site, provide allowance for scribing, trimming, and fitting. 

2.7 SHOP FINISHING 

A. General: Finish interior architectural woodwork with transparent finish at fabrication shop. Defer 
only final touchup, cleaning, and polishing until after installation. 

B. Preparation for Finishing: Comply with referenced quality standard for sanding, filling 
countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing interior 
architectural woodwork, as applicable to each unit of work. 

1. Backpriming: Apply one coat of sealer or primer, compatible with finish coats, to 
concealed surfaces of interior architectural woodwork. Apply two coats to end-grain 
surfaces. 

C. Transparent Finish:  Match appearance of existing window stools and seats with transparent 
finish. 

1. Grade:  Premium. 
2. Finish: System - 11, catalyzed polyurethane. 
3. Staining:  None required. 
4. Sheen:  Semigloss, 55-75 gloss units measured on 60-degree gloss meter per 

ASTM D 523. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Before installation, condition interior architectural woodwork to average prevailing humidity 
conditions in installation areas. 

B. Grade: Install interior architectural woodwork to comply with same grade as item to be installed. 

C. Install interior architectural woodwork level, plumb, true in line, and without distortion. Shim as 
required with concealed shims. Install level and plumb to a tolerance of 1/8 inch in 96 inches (3 
mm in 2400 mm). 

D. Scribe and cut interior architectural woodwork to fit adjoining work, refinish cut surfaces, and 
repair damaged finish at cuts. 

E. Preservative-Treated Wood: Where cut or drilled in field, treat cut ends and drilled holes 
according to AWPA M4. 

F. Anchor interior architectural woodwork to anchors or blocking built in or directly attached to 
substrates. Secure with countersunk, concealed fasteners and blind nailing. Use fine finishing 
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nails or finishing screws for exposed fastening, countersunk and filled flush with interior 
architectural woodwork. 

1. For shop-finished items, use filler matching finish of items being installed. 

G. Touch up finishing work specified in this Section after installation of interior architectural 
woodwork. Fill nail holes with matching filler where exposed. 

END OF SECTION 06 4023 
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SECTION 07 1113 - BITUMINOUS DAMPPROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes cold-applied, emulsified-asphalt dampproofing. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. VOC Content:  Products shall comply with VOC content limits of authorities having jurisdiction 
unless otherwise required. 

2.2 COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING 

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

1. APOC, Inc.; a division of Gardner-Gibson. 
2. BASF Construction Chemicals - Building Systems; Sonneborn Brand Products. 
3. Brewer Company (The). 
4. ChemMasters, Inc. 
5. Euclid Chemical Company (The); an RPM company. 
6. Gardner-Gibson, Inc. 
7. Henry Company. 
8. Karnak Corporation. 
9. Koppers Inc. 
10. Malarkey Roofing Products. 
11. Meadows, W. R., Inc. 

B. Trowel Coats:  ASTM D 1227, Type II, Class 1. 

C. Fibered Brush and Spray Coats:  ASTM D 1227, Type II, Class 1. 

D. Brush and Spray Coats:  ASTM D 1227, Type III, Class 1. 

E. VOC Content:  30 g/L or less. 
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2.3 AUXILIARY MATERIALS 

A. General:  Furnish auxiliary materials recommended in writing by dampproofing manufacturer for 
intended use and compatible with bituminous dampproofing. 

B. Emulsified-Asphalt Primer:  ASTM D 1227, Type III, Class 1, except diluted with water as 
recommended in writing by manufacturer. 

C. Asphalt-Coated Glass Fabric:  ASTM D 1668, Type I. 

PART 3 - EXECUTION 

3.1 APPLICATION, GENERAL 

A. Comply with manufacturer's written instructions for substrate preparation, dampproofing 
application, cure time between coats, and drying time before backfilling unless more stringent 
requirements are indicated. 

1. Apply dampproofing to provide continuous plane of protection. 
2. Apply additional coats if recommended in writing by manufacturer or to achieve a smooth 

surface and uninterrupted coverage. 

B. Where dampproofing footings and foundation walls, apply from finished-grade line to top of 
footing; extend over top of footing and down a minimum of 6 inches over outside face of footing. 

1. Extend dampproofing 12 inches onto intersecting walls and footings, but do not extend 
onto surfaces exposed to view when Project is completed. 

2. Install flashings and corner protection stripping at internal and external corners, changes 
in plane, construction joints, cracks, and where shown as "reinforced," by embedding an 
8-inch- wide strip of asphalt-coated glass fabric in a heavy coat of dampproofing.  
Dampproofing coat for embedding fabric is in addition to other coats required. 

3.2 COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING 

A. Concrete Foundations: Apply two brush or spray coats at not less than 1.5 gal./100 sq. ft. 
(0.6 L/sq. m) for first coat and 1 gal./100 sq. ft. (0.4 L/sq. m) for second coat one fibered brush 
or spray coat at not less than 3 gal./100 sq. ft. (1.2 L/sq. m) or one trowel coat at not less than 4 
gal./100 sq. ft. (1.6 L/sq. m). 

END OF SECTION 07 1113 
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SECTION 07 2100 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Extruded polystyrene foam-plastic board. 
2. Glass-fiber blanket. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Adhesives:  Indicate VOC content. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Research reports. 

PART 2 - PRODUCTS 

2.1 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD 

A. Extruded polystyrene boards in this article are also called "XPS boards." 

B. Extruded Polystyrene Board, Type IV: ASTM C 578, Type IV, 25-psi (173-kPa) minimum 
compressive strength; unfaced; maximum flame-spread and smoke-developed indexes of 25 
and 450, respectively, per ASTM E 84. 

1. Application:  Foundation and exterior wall. 

2. Basis-of-Design Product: Subject to compliance with requirements, provide Owens 
Corning Foamular 250 or comparable product by one of the following: 

a. DiversiFoam Products. 
b. Dow Chemical Company (The). 
c. Soprema, Inc. 
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C. Extruded Polystyrene Board, Type VI: ASTM C 578, Type VI, 40-psi (276-kPa) minimum 
compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, 
respectively, per ASTM E 84. 

1. Application:  Under slab. 

2. Basis-of-Design Product: Subject to compliance with requirements, provide Owens 
Corning Foamular 400 or comparable product by one of the following: 

a. DiversiFoam Products. 
b. Dow Chemical Company (The). 
c. Soprema, Inc. 

2.2 GLASS-FIBER BLANKET 

A. Glass-Fiber Blanket, Polypropylene-Scrim-Kraft Faced: ASTM C 665, Type II (nonreflective 
faced), Class A (faced surface with a flame-spread index of 25 or less); Category 1 (membrane 
is a vapor barrier). 

1. Application:  Exterior wall at new soffit. 

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

a. CertainTeed Corporation. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Owens Corning. 

2.3 ACCESSORIES 

A. Insulation for Miscellaneous Voids: 

1. Glass-Fiber Insulation: ASTM C 764, Type II, loose fill; with maximum flame-spread and 
smoke-developed indexes of 5, per ASTM E 84. 

2. Spray Polyurethane Foam Insulation: ASTM C 1029, Type II, closed cell, with maximum 
flame-spread and smoke-developed indexes of 75 and 450, respectively, per ASTM E 84. 

B. Insulation Anchors, Spindles, and Standoffs: As recommended by manufacturer. 

C. Adhesive for Bonding Insulation: Product compatible with insulation and air and water barrier 
materials, and with demonstrated capability to bond insulation securely to substrates without 
damaging insulation and substrates. 

D. Adhesives shall have a VOC content of 70 g/L or less 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 
rain, or snow at any time. 

C. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill 
voids with insulation. Remove projections that interfere with placement. 

D. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, 
and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or 
required to make up total thickness or to achieve R-value. 

3.2 INSTALLATION OF SLAB INSULATION 

A. On vertical slab edge and foundation surfaces, set insulation units using manufacturer's 
recommended adhesive according to manufacturer's written instructions. 

1. Extend insulation below exterior grade line to top of footing. 

B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written 
instructions. Stagger end joints and tightly abut insulation units. 

1. Extend insulation under entire slab. 

3.3 INSTALLATION OF FOUNDATION WALL INSULATION 

A. Butt panels together for tight fit. 

B. Anchor Installation: Install board insulation on concrete substrates by adhesively attached, 
spindle-type insulation anchors. 

C. Adhesive Installation: Install with adhesive or press into tacky waterproofing or dampproofing 
according to manufacturer's written instructions. 

3.4 INSTALLATION OF CAVITY-WALL INSULATION 

A. Foam-Plastic Board Insulation: Install pads of adhesive spaced approximately 24 inches (610 
mm) o.c. both ways on inside face and as recommended by manufacturer. Fit courses of 
insulation between wall ties and other obstructions, with edges butted tightly in both directions. 
Press units firmly against inside substrates. 
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1. Supplement adhesive attachment of insulation by securing boards with two-piece wall 
ties designed for this purpose and specified in Section 04 2000 "Unit Masonry." 

3.5 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION 

A. Blanket Insulation: Install in cavities formed by framing members according to the following 
requirements: 

1. Use insulation widths and lengths that fill the cavities formed by framing members. If 
more than one length is required to fill the cavities, provide lengths that will produce a 
snug fit between ends. 

2. Place insulation in cavities formed by framing members to produce a friction fit between 
edges of insulation and adjoining framing members. 

3. Maintain 3-inch (76-mm) clearance of insulation around recessed lighting fixtures not 
rated for or protected from contact with insulation. 

4. For metal-framed wall cavities where cavity heights exceed 96 inches (2438 mm), 
support unfaced blankets mechanically and support faced blankets by taping flanges of 
insulation to flanges of metal studs. 

5. Vapor-Retarder-Faced Blankets: Tape joints and ruptures in vapor-retarder facings, and 
seal each continuous area of insulation to ensure airtight installation. 

a. Exterior Walls: Set units with facing placed toward exterior of construction . 

B. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required 
to prevent gaps in insulation using the following materials: 

1. Glass-Fiber Insulation: Compact to approximately 40 percent of normal maximum volume 
equaling a density of approximately 2.5 lb/cu. ft. (40 kg/cu. m). 

2. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions. 

END OF SECTION 07 2100 
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SECTION 07 2500 - WEATHER BARRIERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Flexible flashing. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For flexible flashing, from ICC-ES. 

PART 2 - PRODUCTS 

2.1 FLEXIBLE FLASHING 

A. Butyl Rubber Flashing: Composite, self-adhesive, flashing product consisting of a pliable, butyl 
rubber compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded 
polyolefin to produce an overall thickness of not less than 0.040 inch (1.0 mm). 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. DuPont Building Innovations: E. I. du Pont de Nemours and Company; DuPont 
Flashing Tape. 

b. GCP Applied Technologies Inc. (formerly Grace Construction Products); Vycor 
Butyl Self Adhered Flashing. 

c. Raven Industries, Inc; Fortress Flashshield. 
 

2. Flame Propagation Test: Materials and construction shall be as tested according to 
NFPA 285. 
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PART 3 - EXECUTION 

3.1 FLEXIBLE FLASHING INSTALLATION 

A. Apply flexible flashing where indicated to comply with manufacturer's written instructions. 

1. Lap seams and junctures with other materials at least 4 inches (100 mm) except that at 
flashing flanges of other construction, laps need not exceed flange width. 

2. Lap flashing over water-resistive barrier at bottom and sides of openings. 
3. Lap water-resistive barrier over flashing at heads of openings. 

END OF SECTION 07 2500 
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SECTION 07 6200 - SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Manufactured reglets with counterflashing. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For sheet metal flashing and trim. 

1. Include plans, elevations, sections, and attachment details. 
2. Distinguish between shop- and field-assembled work. 
3. Include identification of finish for each item. 
4. Include pattern of seams and details of termination points, expansion joints and 

expansion-joint covers, direction of expansion, roof-penetration flashing, and connections 
to adjoining work. 

C. Samples: For each exposed product and for each color and texture specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

B. Product test reports. 

C. Sample warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 
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1.6 QUALITY ASSURANCE 

A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal flashing 
and trim similar to that required for this Project and whose products have a record of successful 
in-service performance. 

1.7 WARRANTY 

A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal 
flashing and trim that shows evidence of deterioration of factory-applied finishes within specified 
warranty period. 

1. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General: Sheet metal flashing and trim assemblies shall withstand wind loads, structural 
movement, thermally induced movement, and exposure to weather without failure due to 
defective manufacture, fabrication, installation, or other defects in construction. Completed 
sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight. 

B. Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing Manual" 
and SMACNA's "Architectural Sheet Metal Manual" requirements for dimensions and profiles 
shown unless more stringent requirements are indicated. 

C. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes. 

1. Temperature Change:120 deg F (67 deg C, ambient 

2.2 SHEET METALS 

A. General: Protect mechanical and other finishes on exposed surfaces from damage by applying 
strippable, temporary protective film before shipping. 

B. Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304, dead soft, fully annealed; 2D (dull, cold 
rolled) finish. 

C. Aluminum Sheet: ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish 
required, with temper as required to suit forming operations and performance required. 

1. Exposed Coil-Coated Finish: 

a. Three-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less 
than 70 percent PVDF resin by weight in both color coat and clear topcoat. 



WESTSIDE CAMPUS CENTER CAFE ADDITION  SECTION 07 6200 
WESTERN CONNECTICUT STATE UNIVERSITY  SHEET METAL FLASHING AND TRIM 
  PAGE 3 OF 7 
 
 
 

  PROJECT NO. BI-RD-297 

Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

2. Color:  Match existing windows. 

2.3 MISCELLANEOUS MATERIALS 

A. General: Provide materials and types of fasteners, solder, protective coatings, sealants, and 
other miscellaneous items as required for complete sheet metal flashing and trim installation 
and as recommended by manufacturer of primary sheet metal[ or manufactured item] unless 
otherwise indicated. 

B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and 
bolts, and other suitable fasteners designed to withstand design loads and recommended by 
manufacturer of finished sheet metal. 

1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or 
factory-applied coating. Provide metal-backed EPDM or PVC sealing washers 
under heads of exposed fasteners bearing on weather side of metal. 

b. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable for metal 
being fastened. 

2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel. 
3. Fasteners for Stainless-Steel Sheet: Series 300 stainless steel. 

C. Solder: 

1. For Stainless Steel: ASTM B 32, Grade Sn60, with acid flux of type recommended by 
stainless-steel sheet manufacturer. 

D. Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape 
with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 
inch (13 mm) wide and 1/8 inch (3 mm) thick. 

E. Elastomeric Sealant: ASTM C 920, elastomeric silicone polymer sealant; of type, grade, class, 
and use classifications required to seal joints in sheet metal flashing and trim and remain 
watertight. 

F. Bituminous Coating: Cold-applied asphalt emulsion according to ASTM D 1187. 

2.4 MANUFACTURED REGLETS 

A. Reglets: Units of type, material, and profile required, formed to provide secure interlocking of 
separate reglet and counterflashing pieces, and compatible with flashing indicated [with factory-
mitered and -welded corners and junctions and with interlocking counterflashing on exterior 
face. 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Hohmann & Barnard, Inc. 
b. Keystone Flashing Company, Inc. 
c. National Sheet Metal Systems, Inc. 
d. Sandell Manufacturing Co., Inc. 

2. Material:  Stainless steel, 0.019 inch (0.48 mm) thick. 
3. Finish:  Mill. 

2.5 FABRICATION, GENERAL 

A. General: Custom fabricate sheet metal flashing and trim to comply with details shown and 
recommendations in cited sheet metal standard that apply to design, dimensions, geometry, 
metal thickness, and other characteristics of item required. Fabricate sheet metal flashing and 
trim in shop to greatest extent possible. 

1. Obtain field measurements for accurate fit before shop fabrication. 
2. Form sheet metal flashing and trim to fit substrates without excessive oil canning, 

buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded 
back to form hems. 

3. Conceal fasteners and expansion provisions where possible. Do not use exposed 
fasteners on faces exposed to view. 

B. Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim. 

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) 
deep, filled with butyl sealant concealed within joints. 

2. Use lapped expansion joints only where indicated on Drawings. 

C. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal to provide 
for proper installation of elastomeric sealant according to cited sheet metal standard. 

D. Fabricate cleats and attachment devices from same material as accessory being anchored or 
from compatible, noncorrosive metal. 

E. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal 
standard for application, but not less than thickness of metal being secured. 

F. Seams: Fabricate nonmoving seams with flat-lock seams. Tin edges to be seamed, form 
seams, and solder. 

G. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and seal 
with epoxy seam sealer 

2.6 SHED ROOF SHEET METAL FABRICATIONS 

A. Counterflashing: Fabricate from the following materials: 
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1. Aluminum: 0.032 inch (0.81 mm)  thick. 

B. Reglets: Fabricate from the following materials: 

1. Material:  Stainless steel, 0.019 inch (0.48 mm) thick. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. General: Anchor sheet metal flashing and trim and other components of the Work securely in 
place, with provisions for thermal and structural movement. Use fasteners, solder, protective 
coatings, separators, sealants, and other miscellaneous items as required to complete sheet 
metal flashing and trim system. 

1. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, neat 
seams with minimum exposure of solder, welds, and sealant. 

2. Install sheet metal flashing and trim to fit substrates and to result in watertight 
performance. Verify shapes and dimensions of surfaces to be covered before fabricating 
sheet metal. 

3. Space cleats not more than 12 inches (300 mm) apart. Attach each cleat with at least two 
fasteners. Bend tabs over fasteners. 

4. Install exposed sheet metal flashing and trim with limited oil canning, and free of buckling 
and tool marks. 

5. Torch cutting of sheet metal flashing and trim is not permitted. 

B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts 
pressure-treated wood or other corrosive substrates, protect against galvanic action or 
corrosion by painting contact surfaces with bituminous coating or by other permanent 
separation as recommended by sheet metal manufacturer or cited sheet metal standard. 

1. Coat concealed side of uncoated-aluminum and stainless-steel sheet metal flashing and 
trim with bituminous coating where flashing and trim contact wood, ferrous metal, or 
cementitious construction. 

C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 
movement joints at maximum of 10 feet (3 m) with no joints within 24 inches (600 mm) of corner 
or intersection. 

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) 
deep, filled with sealant concealed within joints. 

2. Use lapped expansion joints only where indicated on Drawings. 

D. Fasteners: Use fastener sizes that penetrate wood blocking or sheathing not less than 1-1/4 
inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws substrate, but not 
less than recommended by fastener manufacturer to achieve maximum pull-out resistance. 

E. Conceal fasteners and expansion provisions where possible in exposed work and locate to 
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight 
installation. 
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F. Seal joints as required for watertight construction. Prepare joints and apply sealants to comply 
with requirements in Section 07 9200 "Joint Sealants." 

G. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges 
of sheets with solder to width of 1-1/2 inches (38 mm); however, reduce pre-tinning where pre-
tinned surface would show in completed Work. 

1. Do not solder aluminum sheet. 
2. Do not use torches for soldering. 
3. Heat surfaces to receive solder, and flow solder into joint. Fill joint completely. 

Completely remove flux and spatter from exposed surfaces. 
4. Stainless-Steel Soldering: Tin edges of uncoated sheets, using solder for stainless steel 

and acid flux. Promptly remove acid flux residue from metal after tinning and soldering. 
Comply with solder manufacturer's recommended methods for cleaning and 
neutralization. 

H. Rivets: Rivet joints in uncoated aluminum where necessary for strength. 

3.2 ROOF FLASHING INSTALLATION 

A. General: Install sheet metal flashing and trim to comply with performance requirements and 
cited sheet metal standard. Provide concealed fasteners where possible, and set units true to 
line, levels, and slopes. Install work with laps, joints, and seams that are permanently watertight 
and weather resistant. 

B. Counterflashing: Coordinate installation of counterflashing with installation of base flashing. 
Insert counterflashing in reglets or receivers and fit tightly to base flashing. Extend 
counterflashing 4 inches (100 mm) over base flashing. Lap counterflashing joints minimum of 4 
inches (100 mm). 

3.3 WALL FLASHING INSTALLATION 

A. General: Install sheet metal wall flashing to intercept and exclude penetrating moisture 
according to cited sheet metal standard unless otherwise indicated. Coordinate installation of 
wall flashing with installation of wall-opening components such as windows, doors, and louvers. 

B. Through-Wall Flashing: Installation of through-wall flashing is specified in Section 04 2000 Unit 
Masonry. 

C. Reglets: Installation of reglets is specified in Section 03 3000 "Cast-in-Place Concrete."  

3.4 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 

B. Clean and neutralize flux materials. Clean off excess solder. 

C. Clean off excess sealants. 
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D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim 
are installed unless otherwise indicated in manufacturer's written installation instructions. 

END OF SECTION 07 6200 
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SECTION 07 9200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Nonstaining silicone joint sealants. 
2. Urethane joint sealants. 
3. Latex joint sealants. 
4. Butyl rubber sealants. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each joint-sealant product. 

B. Samples: For each kind and color of joint sealant required. 

C. 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. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Sample warranties. 

1.5 WARRANTY 

A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not 
comply with performance and other requirements specified in this Section within specified 
warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 
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B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or 
replace those joint sealants that do not comply with performance and other requirements 
specified in this Section within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 JOINT SEALANTS, GENERAL 

A. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 

2.2 NONSTAINING SILICONE JOINT SEALANTS 

A. Nonstaining Joint Sealants: No staining of substrates when tested according to ASTM C 1248. 

B. S1 Silicone, Nonstaining, S, NS, 50, NT: Nonstaining, single-component, nonsag, plus 50 
percent and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint 
sealant; ASTM C 920, Type S, Grade NS, Class 50, Use NT. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Dow Corning Corporation; 795. 
b. GE Construction Sealants; SilPruf NB. 
c. May National Associates, Inc., a subsidiary of Sika Corporation U.S.; Bondaflex 

Sil 295 FPS NB. 
d. Pecora Corporation; 864NST. 
e. Tremco Incorporated; Spectrem 2 . 

2.3 URETHANE JOINT SEALANTS 

A. U1 Urethane, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 
percent movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C 920, 
Type S, Grade P, Class 25, Use T. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Pecora Corporation; Urexpan NR-201. 

b. Sika Corporation; Sikaflex-1c SL. 

c. Tremco Incorporated; Vulkem 455SL. 
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2.4 LATEX JOINT SEALANTS 

A. L1 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. BASF Construction Chemicals, LLC, Building Systems; Sonolac. 
b. Pecora Corporation; AC-20. 
c. Sherwin-Williams Company (The); PowerHouse. 
d. Tremco Incorporated; Tremflex 834. 

2.5 BUTYL RUBBER JOINT SEALANTS 

A. B1 Butyl Rubber:  Exterior grade, 10% movement capability, ASTM C 1311, US Federal 
Specification TT-S-001657 Type 1. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. C.R. Laurence Co., Inc.; CRL 777 Butyl Rubber Sealant. 
b. Tremco Incorporated; Butyl Sealant. 

2.6 JOINT-SEALANT BACKING 

A. 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. 

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

a. BASF Corporation; Construction Systems. 
b. Construction Foam Products; a division of Nomaco, Inc. 

B. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 
manufacturer. 

2.7 MISCELLANEOUS MATERIALS 

A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests. 

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials. 
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C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 

PART 3 - EXECUTION 

3.1 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 laitance and form-release agents from concrete. 
2. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion. 

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as 
indicated by preconstruction joint-sealant-substrate tests or prior experience. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces. 

3.2 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with ASTM C 1193 and joint-sealant manufacturer's written installation 
instructions for products and applications indicated, unless more stringent requirements apply. 

B. Install sealant backings of kind 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. 

C. Install bond-breaker tape behind sealants where sealant backings are not used between 
sealants and backs of joints. 

D. 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. 

E. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing 
begins, tool sealants to form smooth, uniform beads of configuration indicated. Use tooling 
agents that are approved in writing by sealant manufacturer and that do not discolor sealants or 
adjacent surfaces. 

1. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise indicated. 
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F. 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. 

3.3 JOINT-SEALANT SCHEDULE 

A. S1 Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic 
surfaces.  Interior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Exterior Joint Locations: 

a. Construction joints in cast-in-place concrete. 
b. Joints between plant-precast architectural concrete units. 
c. Control and expansion joints in unit masonry. 
d. Perimeter joints between materials listed above and frames of doors, windows, 

and louvers. 
e. Control and expansion joints in ceilings and other overhead surfaces. 
f. Other joints as indicated on Drawings. 

2. Interior Joint Locations: 

a. Control and expansion joints on exposed interior surfaces of exterior walls. 
b. Vertical joints on exposed surfaces of unit masonry walls and partitions. 
c. Other joints as indicated on Drawings. 

3. Joint Sealant:  Silicone, nonstaining, S, NS, 50, NT. 
4. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors, to 

match color of mortar. 

B. U1 Joint-Sealant Application: Interior joints in horizontal traffic surfaces. 

1. Joint Locations: 

a. Isolation joints in cast-in-place concrete slabs. 
b. Other joints as indicated on Drawings. 

2. Joint Sealant:  Urethane, S, P, 25, T. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors, to 

match color of concrete. 

C. L1 Joint-Sealant Application:  Interior joints in vertical surfaces not subject to significant 
movement. 

1. Joint Locations: 

a. Control joints on exposed interior surfaces of exterior walls. 
b. Perimeter joints between interior wall surfaces and frames of interior doors, 

windows and elevator entrances. 
c. Other joints as indicated on Drawings. 
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2. Joint Sealant:  Acrylic latex or siliconized acrylic latex. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

D. B1 Joint-Sealant Application: Concealed mastics. 

1. Joint Locations: 

a. Aluminum thresholds. 
b. Sill plates. 
c. Other joints as indicated on Drawings. 

2. Joint Sealant:  Butyl-rubber based. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

END OF SECTION 07 9200 
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SECTION 08 4410 – ATTACHED SUNROOM 
 

PART 1 –  GENERAL 

1.01 SUMMARY 

A. Section includes: 

1. Sunrooms. 
2. Glass and glazing. 
3. Motorized shades. 
4. Accessories. 

1.02 REFERENCED STANDARDS 

A. The latest published edition of a reference shall be applicable to this Project unless identified 
by a specific edition date 

B. All reference amendments adopted prior to the effective date of this Specification shall be 
applicable to this Project 

C. All materials, installation, and workmanship shall comply with the applicable requirements 
and standards addressed within the following references: 

1. AAMA 1503 – Voluntary test method for thermal transmittance and condensation 
resistance of windows, doors, and glazed wall sections 

2. ASTM A36/A36M – Standard specification for carbon structural steel 
3. ASTM B221/B221M – Standard specification for aluminum and aluminum-alloy extruded 

bars, rods, wires, profiles, and tubes 
4. ASTM B241/B241M – Standard specification for aluminum and aluminum-alloy seamless 

pipe and seamless tubes 
5. ASTM C1115 – Standard specification for dense elastomeric silicone rubber gaskets and 

accessories 
6. ASTM C864 – Standard specification for dense elastomeric compression seal gaskets, 

setting blocks, and spacers 
7. ASTM E283 – Standard test method for structural performance of exterior windows, 

curtain walls, and doors by uniform static air pressure difference. 
8. ASTM E330 – Standard test method for structural performance of exterior windows, 

curtain walls, and doors by uniform static air pressure difference 
9. ASTM E331 – Standard test method for water penetration of exterior windows, curtain 

walls, and doors by uniform static air pressure difference 
10. ASTM E547 – Water penetration of exterior windows, curtain walls, and doors. 
11. ASTM E1886 – Standard test method for performance of exterior windows, curtain walls, 

doors, and impact protective systems impacted by missiles and exposed to cyclic 
pressure differentials 

12. ASTM E 1996 – Standard specification for performance of exterior windows, curtain 
walls, doors, and impact protective systems impacted by windborne debris in hurricanes 
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13. AWS D1 – Structural welding code 
14. FGMA – Flat glass marketing association, glazing manual 

1.03 PERFORMANCE REQUIREMENTS 

A. Air and Water Leakage – Design, fabricate, assemble, and erect the aluminum glazed system 
to be permanently free of significant air leakage. Significant leakage shall be defined as a 
differential test pressure amounting to 20 percent of specified strength performance pressure 
required with operable windows doors, or joints (if any) sealed to prevent crack leakage. 

1. Significant Air Leakage – No more than 0.18 cfm per square foot (projected area of 
module), determined by ASTM 283 

a. Supply certified testing report(s) adhering to the requirements set forth by ASTM-
E283 at the required pressure of 1.57psf and 76Pa. 

b. Supply certified testing report(s) adhering to the requirements set forth by ASTM-
E283 at the required pressure of 6.24psf and 300Pa. 

2. Significant Water Leakage – Any uncontrolled penetration of water, determined by ASTM 
E 331; at test pressure equal to 10% of positive wind pressure design, but not less than 
12 psf. 

B. Structural Performance – Structural performance as tested in accordance with ASTM-E330; 
with no glass breakage or permanent damage to fasteners, anchors, hardware, or actuating 
mechanisms 

1. Normal wall deflection should not exceed 1/175 of clear span for span lengths of 13'6" or 
less and 1/240 + ¼" for all others. Restrict deflection to ¾" maximum for individual 
glazing lites. 

2. Parallel to wall deflection should not exceed 75% of glass edge clearance. Restrict 
deflection to L/360 or 1/8" maximum. Restrict deflection to 1/16" maximum above doors 
and/or windows. It shall be permitted to increase the deflection to 1/8" if the door 
operation is not affected. 

3. Deflection of the entire assembly, including, but not limited to, glass, shall not exceed 1 
½". 

C. Thermal Performance – Tested values, certifications, and simulation protocols 

1. U-Value – Unit to comply with the U-value NFRC rated, or simulated in accordance with 
NFRC 100 protocol, shown in manufacturers latest published data for the glazing and sill 
specified. 

a. U-Value requirement – Comply with State of Connecticut Building Code. 

2. Solar Heat Gain Coefficient – Unit to comply with the Solar Heat Gain Coefficient NFRC 
rated, or simulated in accordance with NFRC 200 protocol, shown in manufacturers latest 
published data for the glazing and sill specified. 

a. SHGC requirement – Comply with State of Connecticut Building Code. 
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3. Visible Light transmittance – Unit to be simulated for complete system visible light 
transmittance for the specific system details including glazing and required sill. 

a. Visible Light Transmittance – 70% minimum. 

1.04 ACTION SUBMITTALS 

A. Shop Drawings – Detailed drawings prepared specifically for the project by manufacturer. 
Include information not fully detailed in manufacturer’s standard product data, including, but 
not limited to, wall elevations and detail sections of every typical composite member.  Show 
opening dimensions, framed opening tolerances, profiles, product components, anchorages, 
and accessories.  

1. Indicate fastener locations, glazing, and hardware arrangements 
2. Include schedule identifying each unit, with marks or numbers referencing drawings 
3. Must show all surrounding substrates and relevant conditions 
4. Must be drawn in the domestic USA, by the manufacturer of the system. 

B. Product Data – Manufacturer’s data sheets on each product to be used, including: 

1. Storage and handling requirements and recommendations 
2. Preparation instructions and recommendations 
3. Installation methods 

C. Color Samples, Sunroom – Two complete color chip sets representing manufacturer’s full 
range of stock colors with a standard size of 2" x 3" (50mm x 75mm). 

1. If stock colors do not provide a perfect match to the existing aluminum windows, provide 
a custom color to match the existing window finish. 

D. Color Samples, Shade Fabric – Fabric samples representing manufacturer’s full range of 
available products with a standard size of 2" x 3" (50mm x 75mm). 

E. Verification Samples – required samples for verification of system 

1. Aluminum Finish – Two samples, minimum size of 2" x 3" (50mm x 75mm), representing 
actual product and color. 

2. Glazing – Two samples, minimum size of 12" x 12" (300mm x 300mm), representing 
specified glass, including coatings. 

3. Assembly Sample – One sample illustrating connection details with a maximum size of 
12" x 12" x 12".  Glazing included as offered by glass supplier.  Sample developed to best 
represent the specified product.  

4. Shade Fabric – Two samples, minimum size of 12" x 12" (300mm x 300mm), of selected 
fabric. 

F. Delegated-Design Submittal: For glazed aluminum sunrooms indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by 
the qualified professional engineer responsible for their preparation. 
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1.05 QUALITY ASSURANCE 

A. Manufacturer qualifications – company shall be a company specializing in the manufacturing 
of products specified in this section. Manufacturer shall have at least nineteen (19) years of 
experience in fabrication and erection of projects of similar scope.  

1. Manufacturer must be recognized by NAMI. 
2. Manufacturer must be a member in good standing of the National Sunroom Association 

(NSA). 
3. Manufacturer must be a member in good standing of the National Greenhouse 

Manufacturer’s Association (NGMA).  
4. Manufacturer must be a member in good standing of the National Glass Association 

(NGA). 
5. Manufacturing facility must have achieved Gold LEED certification 

B. Installer Qualifications – Installer shall be experienced in performing the work of this section 
that has specialized in installation of work similar to that required for this project for a 
minimum of ten (10) years. 

1.06 PROJECT CONDITIONS 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimal results. Do not install products under 
environmental conditions outside manufacturer’s absolute limits. 

B. Perform structural silicone sealant work when air temperature is above 10° F (minus 12° C) 

1.07 WARRANTY 

A. Provide manufacturer’s limited warranty that all components are warranted for one (1) year 
for cases of normal use. Many components are also warranted by the original manufacturers 
for greater lengths of time. Reference original warranty for complete warranty time frames. 

1. Custom warranty period:  10 years from date of Substantial Completion. 

B. Frame Finish 

1. For custom color AAMA 2605 finishes with 2-3 coats powder or liquid dependent on color 
and/or application, provide paint manufacturer’s warranty for color and film integrity for at 
least fifteen (15) years from date of application. 

C. For glazing, provide glazing manufacturer’s standard warranty against defective materials, 
delamination, seal failure, and defects in manufacturing for up to twenty (20) years. 

 
 

PART 2 - PRODUCTS 
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2.01 MANUFACTURERS 

A. Basis-of-Design Product:  Solar Innovations® Sunrooms, SI5000 Series, or comparable 
product by one of the following: 

1. Efco Corporation. 
2. Kawneer Company. 

2.02 SUNROOMS 

A. Sunroom – SI5007 

1. Dimensions 

a. As indicated on the Drawings 

2. Configuration 

a. Straight Eave 
b. Lean-to 

B. Glazing 

1. Double pane glazing options (verify variances between sloped and vertical glazing as 
needed.) 

a. 1” insulated glass unit 

(1) Outboard glazing lite – 3/16" tempered clear glass with LoE 272 low-emissivity 
coating on surface two 

(2) Air spacer – Stainless Steel spacer with dual seals of polyisobutylene/silicone 
and filled with argon gas 

(3) Vertical inboard glazing lite – 3/16" tempered clear glass 
(4) Sloped inboard glazing lite – 5/16" annealed clear laminated glass with an 

.060PVB interlayer 

C. Framing Members 

a. Framing Members – Aluminum 

(1) SI5257 – HD Residential System – 2 ½” (63.5mm) by 

1. 6" (152.4mm), not including glazing depth. 
2. 8" (203.2mm), not including glazing depth. 

(2) Framing Member Cross Section – As indicated on drawings, and as required to 
accomplish performance criteria. 

b. Bay Centers 
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(1) Custom Bay Centers:  As indicated on drawings. 

c. Mullion and Purlin Design 

(1) Basic Mullion and Purlin Design – As indicated on the Drawings. 

C. Accessories – all operable accessories must include a thermal break 

1. Corners 
2. Corner Posts 
3. Trims 

D. Shading Systems: 

1. Motorized Sloped Shade System:  Supply and mount sloped shade system as shown on 
approved sunroom shop drawings.  Sunroom shading system to be manufactured with 
Phifer Shearweave Solar shades or sunroom manufacturer approved equal. Wiring to be 
provided by other trade(s).  

2. Basis-of-Design Product:  Roche Industries System 300 Tracked Motorized Roman 
Shades for Sloped Glass.  Provide power and motorized control system. 

a. Motorization Controls:  Seven-day digital times, group control, and multi-switch 
command.  

E. Code Compliance:  Comply with all requirements of State of Connecticut Building Code. 

2.03  MATERIALS 

A. Aluminum – 6063-T52, 6063-T6, or 6061-T6 alloy and temper. Other alloys and tempers may 
be used for non-structural members provided they do not void the required warranties. 
Indicate alloys and tempers clearly on shop drawings and in structural calculations. 

1. Framing Members – Thickness based on design loading, cross sectional configuration, 
and fabrication requirement. 

2. Aluminum Flashing and Closures – Minimum of 0.040" (1mm) thick. 
3. Snap-on Covers and Miscellaneous Non-structural trim – Minimum thickness 

recommended by the manufacturer. 

B. Glazing – See Product Section  

C. Glazing Gaskets – Compression type design, replaceable, EPDM, complying with ASTM C 
864, with solid strand cord to prevent shrinkage. 

1. Completely compatible with glazing sealant to be used 
2. Profile and hardness as necessary to maintain uniform pressure for watertight seal 
3. Manufacturer’s standard black color 
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D. Flashings – Sheet aluminum, same finish as for system components; secured with concealed 
fastening method or fastener with head finished to match; thickness as required for conditions 
encountered. 

E. Internal Reinforcing 

1. ASTM A36/A36M for carbon steel; or ASTM B308/B308M for structural aluminum 
2. Shapes and sizes to suit installation 
3. Shop coat steel components after fabrication with manufacturer recommended primer 

F. Setting Blocks, Edge Blocks, and Spacers – As required by manufacturer and compatible 
with insulated glass where required 

G. Structural Glazing Sealant – Manufacturer’s Standard; black 

H. Perimeter Sealant – Manufacturer’s Standard color to match framing finish if available, 
otherwise color as selected from manufacturer’s standard range 

I. Anchors and Fasteners  

1. Aluminum and Stainless Steel of type which will not cause electrolytic action or corrosion 
2. Zinc cadmium-plated fasteners may be used if acceptable to manufacturer. 
3. Finish exposed fasteners to match aluminum frame 

J. Accessories – Provide accessories as schedule to achieve design intent and environmental 
control. 

2.04 FINISHES 

A. Aluminum Finishes 

1. Aluminum Finish: AAMA 2605 finish 

a. Three-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less 
than 70 percent PVDF resin by weight in both color coat and clear topcoat. Prepare, 
pretreat, and apply coating to exposed metal surfaces to comply with coating and 
resin manufacturers' written instructions.  

b. Color:  Custom color to match existing aluminum windows. 

2.05 FABRICATION 

A. Fabricate components in accordance with the shop drawings approved by the architect. 

B. All major fabrication shall be done at the manufacturing location and not onsite. 

C. Manufacturer shall remove all burrs and rough edges prior to finish application. 

D. Install all gaskets and tapes at factory. 
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E. Disassemble only to the extent necessary for shipping and handling limitations. 

F. Manufacturer shall be notified of any field modification prior to the activity commencing. 

G. All welding shall comply with standards set forth by the American Welding Society. 

H. Grind exposed welds smooth and flush with adjacent surfaces before finishing; restore 
mechanical finish. 

I. Perform all work in a method that will meet or exceed industry standards. 

J. Isolation membrane materials shall be used to separate dissimilar metals to prevent galvanic 
corrosion/action between materials. 

K. Fabricate components to allow for accurate and rigid fit of joints and corners. Match 
components carefully ensuring continuity of line and design. Ensure joints and connections 
will be flush and weather tight. Ensure slip joints make full, tight contact and are weather 
tight. 

L. Steel Components 

1. Clean surfaces after fabrication and immediately prior to application of primer in accord 
with manufacturer’s recommendations. 

2. Apply specified shop coat primer in accord with manufacturer’s instructions to provide 1.0 
mil (0.05mm) minimum dry film thickness 

M. Fabricate components true to detail and free from defects impairing appearance, strength or 
durability. 

N. Provide contoured exterior horizontal or purlin glazing retainers to minimize water, ice, and 
snow buildup. 

O. Reinforce components at anchorage and support points, joints, and attachment points for 
interfacing work. 

P. Accurately size glazing to fit openings allowing for clearances as set forth by the “Glazing 
Manual” published by the Flat Glass Marketing Association (FGMA). 

Q. Cut glass clean and carefully. Nicks and damaged edges will not be accepted. Replace all 
glass with damaged edges. 

	

PART 3  - EXECUTION 
 

3.01 PREPARATION 
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A. Do not begin installation until substrates have been properly prepared and approved by 
manufacturer. Substrate preparation shall be done in strict accordance with the approved 
shop drawings. 

B. If substrate penetration is the responsibility of another installer, notify Architect of 
unsatisfactory preparation before proceeding. 

C. Thoroughly clean all surfaces and substrates prior to installation. 

D. Prepare surfaces using the method recommended by the manufacturer for achieving the best 
result for the substrate under the project conditions. 

3.02 INSTALLATION 

A. Installation of the sunroom shall be done in accordance with approved shop drawings and 
manufacturer’s instruction and installation manual(s).  

B. Separate dissimilar materials using nonconductive tape, paint, or other material not visible in 
finished work. 

C. Provide attachments and shims to permanently fasten system to building structure. 

D. Maintain dimensional tolerances and alignment with adjacent work. 

E. Anchor securely in place, allowing for required movement, including expansion and 
contraction. 

F. Install glazing sealants in accordance with manufacturer’s instructions without exception, 
including surface preparations. 

G. Set sill members in bed of sealant. Set other members with internal sealants to provide 
weather tight construction. 

H. Install flashings, bent metal closures, corners, gutters, and other accessories as required or 
detailed. 

I. Clean surfaces and install sealant in accordance with sealant manufacturer’s instructions and 
guidelines. 

3.03 ADJUSTING AND CLEANING 

A. Manufacturer shall deliver all related operating instructions, maintenance manuals, and 
warranty registration cards to the general contractor during the completion of the project. 

B. Installer shall protect installed products until completion of the installation from all 
construction debris and natural elements. 
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C. Manufacturer is responsible for all touch-up, repair, or replacement of damaged products 
during the installation. 

D. Clean and dress all sealant prior to installation completion. 

E. Clean all glass prior to installation completion. 

F. Remove temporary coverings and protection of adjacent work areas. Repair or replace 
damaged installed products. Clean installed products in accordance with manufacturer’s 
instructions before owner’s acceptance. 

G. Any abraded surface of the finish shall be cleaned and touched up with air dry paint, as 
approved and furnished by the window manufacture, in a color to match factory applied finish. 

H. Remove from project site, and legally dispose of construction debris associated with this 
work. 

I. Removable sill and head stop provide for greater serviceability of hardware without the need 
to remove the other panels. 

3.04 PROTECTION 

A. Protect installed products until completion of project. 

B. Touch-up, repair, or replace damaged products before Substantial Completion. 
 
 
END OF SECTION 08 4410 
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SECTION 09 2900 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

PART 2 - PRODUCTS 

2.1 GYPSUM BOARD, GENERAL 

A. Size: Provide maximum lengths and widths available that will minimize joints in each area and 
that correspond with support system indicated. 

2.2 INTERIOR GYPSUM BOARD 

A. Flexible Gypsum Board: ASTM C 1396/C 1396M. Manufactured to bend to fit radii and to be 
more flexible than standard regular-type gypsum board of same thickness. 

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

a. CertainTeed Corporation. 
b. Continental Building Products, LLC. 
c. Georgia-Pacific Gypsum LLC. 
d. National Gypsum Company. 
e. PABCO Gypsum. 
f. Temple-Inland Building Products by Georgia-Pacific. 
g. USG Corporation. 

2. Thickness: 1/4 inch (6.4 mm). 
3. Long Edges: Tapered. 

B. Mold-Resistant Gypsum Board: ASTM C 1396/C 1396M. With moisture- and mold-resistant 
core and paper surfaces. 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. American Gypsum. 
b. CertainTeed Corporation. 
c. Continental Building Products, LLC. 
d. Georgia-Pacific Gypsum LLC. 
e. National Gypsum Company. 
f. PABCO Gypsum. 
g. Temple-Inland Building Products by Georgia-Pacific. 
h. USG Corporation. 

2. Core:  5/8 inch (15.9 mm), Type X. 
3. Long Edges: Tapered. 
4. Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274. 

2.3 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 

1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc. 

2. Shapes: 

a. Cornerbead. 
b. Bullnose bead. 
c. LC-Bead: J-shaped; exposed long flange receives joint compound. 
d. L-Bead: L-shaped; exposed long flange receives joint compound. 
e. Expansion (control) joint. 
f. Curved-Edge Cornerbead: With notched or flexible flanges. 

2.4 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Board:  Paper. 

C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible 
with other compounds applied on previous or for successive coats. 

D. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible 
with other compounds applied on previous or for successive coats. 

1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface areas, 
use setting-type taping compound. 

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and 
trim flanges, use drying-type, all-purpose compound. 



WESTSIDE CAMPUS CENTER CAFE ADDITION  SECTION 09 2900 
WESTERN CONNECTICUT STATE UNIVERSITY  GYPSUM BOARD 
  PAGE 3 OF 4 
 
 
 

  PROJECT NO. BI-RD-297 

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. 

2.5 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written instructions. 

B. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum 
panels to continuous substrate. 

1. Adhesives shall have a VOC content of 50 g/L or less. 

C. 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 (0.84 to 2.84 mm) thick. 

D. Thermal Insulation: As specified in Section 072100 "Thermal Insulation." 

E. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 APPLYING AND FINISHING PANELS 

A. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 
damaged. 

B. Comply with ASTM C 840. 

C. 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. 

D. Install 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. 

E. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

F. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 
intended to receive tape. 

G. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to 
ASTM C 840: 
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1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 4:  At panel surfaces that will be exposed to view unless otherwise indicated. 

a. Primer and its application to surfaces are specified in Section 09910 "Painting." 

3.2 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

B. Protect adjacent surfaces from drywall compound and promptly remove from floors and other 
non-drywall surfaces.  Repair surfaces stained, marred, or otherwise damaged during drywall 
application. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

END OF SECTION 09 2900 
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SECTION 09 4010 – PRECAST TERRAZZO TILE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Precast cementitious terrazzo tile. 
2. Crack isolation membrane. 
3. Setting materials, grouts. 
4. Expansion control. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: 

1. Each type and composition of tile and for each color and finish required.  For products 
having color variation, provide a set of samples showing the full range of color variation.  
Label each terrazzo sample to identify matrix color and aggregate types, sizes, and 
proportions.  Prepare samples of same thickness  and from same material  to be used for 
the Work in size indicated below: 

a. Terrazzo tile:  6-inch- (150-mm-square samples 
b. Accessories:  6-inch- (150-mm-)  long samples of each exposed strip item 

required. 

2. Grout color samples showing the full range of colors available. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match and are from same production runs as products installed and 
that are packaged with protective covering for storage and identified with labels describing 
contents. 

1. Tile and Trim Units: Furnish quantity of full-size units equal to 5 percent of amount installed 
for each type, composition, color, pattern, and size indicated. 
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2. Extra Materials: Deliver supply of maintenance materials to the owner.  Furnish 
maintenance materials from same lot as materials installed, and enclosed in protective 
package with appropriate identifying labels. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installer is a contractor member of the National Terrazzo and Mosaic Association (NTMA). 
2. Source Limitations for Precast Terrazzo:  Provide  materials obtained from one source a 

single manufacturer. 
3. Source Limitations for Setting and Grouting Materials:   Obtain ingredients of a uniform 

quality for each mortar, and grout component from a single manufacturer and each 
aggregate from one source or producer. 

4. NTMA Standards:  Comply with NTMA Guide Specification  and written recommendations 
for terrazzo type indicated unless more stringent requirements are specified. 

5. Tile Council of North America (TCNA) Standards: Comply with specifications under the 
current Handbook for Tile Installation. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:   Maintain temperature above 50 deg F (10 deg C) for 48 hours 
before and during terrazzo installation. 

PART 2 - PRODUCTS 

2.1 PRODUCTS, GENERAL 

A. ANSI Standards for Tile Installation Materials: Provide materials complying with ANSI A108.02, 
ANSI standards referenced in other Part 2 articles, ANSI standards referenced by TCNA 
installation methods specified in tile installation schedules, and other requirements specified. 

2.2 PRECAST TERRAZZO TILE PRODUCTS 

A. Materials: 

1. Portland Cement: ASTM C-150 specifications for Portland Cement. 
2. Aggregates: All aggregates to meet ASTM C-33, ASTM C-131 specifications. 
3. Coloring: Pigments  used  shall  be  inorganic,  resistant  to  alkalinity, and  used per 

manufacturer's recommendations 
4. Color Blending:   Precast terrazzo has a color range in the aggregate. This can 

cause variances in overall color. Tile is to be blended at the job site from multiple 
pallets in numerical sequence 

B. Manufactured Units: 

1. Size Terrazzo Tile: 11-15/16" x 11-15/16" x 3/4"; 9.5 lbs. (actual) 
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2. Edges: Chamfered face edges 
3. Grout Joints: 1/16" 
4. Surface: Surface to be ground and polished, free of holes or rough areas 
5. Appearance: Surfaces to be uniform in appearance. 
6. Pattern: Traditional, with aggregate chips 3/16" to 3/8” 
7. Finish/Color:   Match existing terrazzo tile. 

C. Product:  Match existing product, which was originally specified as Wausau Tile, Inc.; Terra 
Paving, or comparable product from one of the following: 

1. Quartzitec. 
2. Romoco Precast Terrazzo Products. 

D. Mixes: of precast terrazzo to conform to the following: 

1. Aggregate:  Natural, sound, crushed  marble  chips  without excessive  flats  or  flakes, 
complying with NTMA requirements. 

2. Matrix Pigments: Pure mineral or synthetic pigments, resistant to alkalies and non-fading. 
3.  Face Layer: Minimum depth of 3/8" (nominal) and shall include 70 percent coverage of 

the precast terrazzo face with marble aggregate. 

E.  Fabrication:  Conform to the following: 

1. Mechanically vibrated in molds. 
2. Hydraulically pressed by 600 ton/2100 psi press. 
3. Steam-cured with 100 percent humidity for 12 hours at 170 degrees F. 
4. Factory finish: In-line grinding. 
5. Tolerances: 

a. Dimensional tolerances: Fact: toe - 1132"; thickness +1- 1132". 
b. Warpage: Along with any edge +1- 1.5 percent on either diagonal +1- 1.5 percent. 
c. Wedging: Not to exceed 1.0 percent. 

F. Source Quality Control: of precast terrazzo to conform to the following: 

1. Tests: Manufacturer to supply independent laboratory for test results on: 

a. Flexural strength ASTM C-293. 
b. Water absorption ASTM C-140. 
c. Compressive strength ASTM C-140. 

2. Inspections:  Documented inspection of precast terrazzo quality control tests. 

2.3 CONTROL JOINT STRIPS 

A. Control-Joint  Strips:    Separate,  double L-type angles,  positioned  back to back, 114  inch  
wide joints, that match material, thickness, in depth required for tile and thickness indicated. 

1. Metal Angle Material:  White zinc alloy 16 gauge. 
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2. Isolation and Expansion Material:  Closed-cell polyethylene foam, nonabsorbent to liquid 
water  and  gas,  and  nonoutgassing  in  unruptured  state;  butyl  rubber;  rubber;  or 
cork; minimum 1/4 inch (06.3 mm) wide. 

3. Color:  Match existing. 

B. Accessory Strips:    Match  divider-strip  width, material, and color  unless otherwise  
indicated.  Use the following types of accessory strips as required to provide a complete 
installation: 

1. Junctures with corridors. 
2. All perimeter edges. 
3. Where indicated on drawings. 

2.4 WATERPROOFING MEMBRANE 

A. General: Manufacturer's standard product that complies with ANSI A118.10 and is 
recommended by the manufacturer for the application indicated. Include reinforcement and 
accessories recommended by manufacturer. 

B. Chlorinated Polyethylene Sheet: Nonplasticized, chlorinated polyethylene faced on both sides 
with nonwoven polyester fabric for adhering to latex-portland cement mortar. 

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. Noble Company (The); Nobleseal TS. 

2. Nominal Thickness: 0.030 inch (0.76 mm). 
3. Width: 60 inches (1524 mm). 

2.5 CRACK ISOLATION MEMBRANE 

A. General: Manufacturer's standard product that complies with ANSI A118.12 for high 
performance and is recommended by the manufacturer for the application indicated. Include 
reinforcement and accessories recommended by manufacturer. 

B. Fluid-Applied Membrane: Liquid-latex rubber or elastomeric polymer, cold-applied, self-curing, 
with integral reinforcing fabric that bonds directly to substrate. 

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. LATICRETE SUPERCAP, LLC; Laticrete 9235 Waterproof/Anti-Fracture 
Membrane. 

 
2. Accessories: 

a. Joint  reinforcing  fabric:   To  be used at corners,  coves,  hairline  shrinkage 
cracks in concrete and other locations as recommended  by manufacturer of 
waterproofing membrane. 
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b. Other accessories as required for complete installation. 

2.6 SETTING MATERIALS 

A. Modified Dry-Set Mortar (Thinset): ANSI A118.4. 

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

a. LATICRETE SUPERCAP, LLC. 
b. MAPEI Corporation. 
c. Summitville Tiles, Inc. 

 

2. Provide prepackaged, dry-mortar mix containing dry redispersable ethylene vinyl acetate 
additive to which only water must be added at Project site. 

3. Provide prepackaged, dry-mortar mix combined with acrylic resin or styrene butadiene 
rubber liquid-latex additive at Project site. 

2.7 GROUT MATERIALS 

A. Sand-Portland Cement Grout: ANSI A108.10, consisting of white or gray cement and white or 
colored aggregate as required to produce color indicated. 

B. High-Performance Tile Grout: ANSI A118.7. 

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

a. LATICRETE SUPERCAP, LLC. 
b. MAPEI Corporation. 
c. Summitville Tiles, Inc. 

2. Polymer Type: Ethylene vinyl acetate in dry, redispersible form, prepackaged with other dry 
ingredients. 

3. Polymer Type: Acrylic resin or styrene butadiene rubber in liquid-latex form for addition to 
prepackaged dry-grout mix. 

2.8 ELASTOMERIC SEALANT 

A. General:  Provide  manufacturer's  standard  chemically  curing,  elastomeric  sealants  of  
base polymer and characteristics  indicated  that comply  with applicable  requirements  in 
Division 7 Section "Joint Sealants." 

B. Colors:   Provide colors  of exposed  sealants  to match colors of grout  in tile adjoining  
sealed joints, unless otherwise indicated. 

C. One-Part,  Mildew-Resistant  Silicone  Sealant:  ASTM C 920;  TypeS; Grade NS;  Class 
25; Uses NT, G, A, and, as applicable to nonporous  joint substrates indicated,  0; 
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formulated  with fungicide, intended for sealing interior ceramic tile joints and other nonporous 
substrates that are subject to in-service exposures of  high humidity and extreme 
temperatures, provide at nontraffic surfaces only. 

1. Available Products: 

a. Dow Corning Corporation; Dow Corning 786. 
b. GE Silicones; Sanitary 1700. 
c. Pecora Corporation; Pecora 898 Sanitary Silicone Sealant. 
d. Tremco, Inc.; Trernsil 600 White. 

D. Multipart, Pourable Urethane Sealant for Use T:   ASTM C 920; Type M; Grade P; Class 25; 
Uses T, M, A, and, as applicable to joint substrates indicated, 0. 

1. Available Products: 

a. Bostik; Chem-Calk 550. 
b. Mameco International, Inc.; Vulkem 245. 
c. Pecora Corporation; NR-200 Urexpan.  
d. Tremco, Inc.; THC-900. 

E. MISCELLANEOUS MATERIALS 

F. Trowelable Underlayments and Patching Compounds: Latex-modified, portland cement-based 
formulation provided or approved by manufacturer of tile-setting materials for installations 
indicated. 

G. Metal Edge Strips: Angle or L-shape, height to match tile and setting-bed thickness, metallic or 
combination of metal and PVC or neoprene base, designed specifically for flooring applications; 
white zinc alloy exposed-edge material. 

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

a. Blanke Corporation. 
b. Ceramic Tool Company, Inc. 
c. Schluter Systems L.P. 

H. Cleaner:  Chemically neutral cleaner with pH factor between 7 and 10 that is biodegradable, 
phosphate free, and recommended by cleaner manufacturer for use on terrazzo type indicated. 

I. Floor Sealer: Manufacturer's standard product for sealing grout joints and that does not change 
color or appearance of grout. 

1. Slip- and stain-resistant, penetrating-type sealer that is chemically neutral with pH 
factor between 7 and 10, does not affect color or physical properties of terrazzo, is 
recommended by sealer  manufacturer, and complies  with  NTMA Guide  Specification 
for terrazzo type indicated. 

J. Welded Wire Mesh:  ASTM A185, 16 ga., 2”x2”, galvanized. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of the Work. 

1. Verify that substrates for setting tile are firm; dry; clean; free of coatings that are 
incompatible with tile-setting materials, including curing compounds and other substances 
that contain soap, wax, oil, or silicone; and comply with flatness tolerances required by 
ANSI A108.01 for installations indicated. 

2. Verify that concrete substrates for tile floors installed with thinset mortar comply with 
surface finish requirements in ANSI A108.01 for installations indicated. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with thinset 
mortar with trowelable leveling and patching compound specifically recommended by tile-setting 
material manufacturer. 

B. Where indicated, prepare substrates to receive waterproofing by applying a reinforced mortar 
bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot (1:50) toward drains. 

C. Blending: For tile exhibiting color variations, verify that tile has been factory blended and 
packaged so tile units taken from one package show same range of colors as those taken from 
other packages and match approved Samples. If not factory blended, either return to 
manufacturer or blend tiles at Project site before installing. 

3.3 PRECAST TERRAZZO TILE INSTALLATION 

A. Comply with TCNA's "Handbook for Ceramic, Glass, and Stone Tile Installation" for TCNA 
installation methods specified in tile installation schedules. Comply with parts of the ANSI A108 
series "Specifications for Installation of Ceramic Tile" that are referenced in TCNA installation 
methods, specified in tile installation schedules, and apply to types of setting and grouting 
materials used. 

1. For the following installations, follow procedures in the ANSI A108 series of tile installation 
standards for providing 95 percent mortar coverage: 

a. Tile floors consisting of tiles 8 by 8 inches (200 by 200 mm) or larger. 

B. Extend tile work into recesses and under or behind equipment and fixtures to form complete 
covering without interruptions unless otherwise indicated. Terminate work neatly at obstructions, 
edges, and corners without disrupting pattern or joint alignments. 
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C. Accurately form intersections and returns. Perform cutting and drilling of tile without marring 
visible surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight 
aligned joints. Fit tile closely to electrical outlets, piping, fixtures, and other penetrations so 
plates, collars, or covers overlap tile. 

D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges. 

E. Where accent tile differs in thickness from field tile, vary setting bed thickness so that tiles are 
flush. 

F. Jointing Pattern: Lay tile in grid pattern unless otherwise indicated. Lay out tile work and center 
tile fields in both directions in each space or on each wall area. Lay out tile work to minimize the 
use of pieces that are less than half of a tile. Provide uniform joint widths unless otherwise 
indicated. 

G. Joint Widths: Unless otherwise indicated, install tile with the following joint widths: 

1. Precast Terrazzo Tile:  1/16 inch (1.6 mm). 

H. Expansion Joints: Provide expansion joints and other sealant-filled joints, including control, 
contraction, and isolation joints, where indicated. Form joints during installation of setting 
materials, mortar beds, and tile. Do not saw-cut joints after installing tiles. 

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above them. 

I. Metal Edge Strips: Install [at locations indicated] [where exposed edge of tile flooring meets 
carpet, wood, or other flooring that finishes flush with top of tile] [where exposed edge of tile 
flooring meets carpet, wood, or other flooring that finishes flush with or below top of tile and no 
threshold is indicated]. 

J. Floor Sealer: Apply floor sealer to tile and grout joints in tile floors according to floor-sealer 
manufacturer's written instructions. As soon as floor sealer has penetrated grout joints, remove 
excess sealer by wiping with soft cloth. 

K. Install waterproofing to comply with ANSI A108.13 and manufacturer's written instructions to 
produce waterproof membrane of uniform thickness that is bonded securely to substrate. 

L. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written 
instructions to produce membrane of uniform thickness that is bonded securely to substrate. 

M. Provide final protection and maintain conditions, in a manner acceptable to Installer, that ensure 
terrazzo is without damage or deterioration at time of Substantial Completion. 

3.4 INTERIOR PRECAST TERRAZZO TILE INSTALLATION SCHEDULE 

A. Interior Floor Installations, Concrete Subfloor: 

1. Terrazzo Tile Installation: TCNA F122; thinset mortar on waterproof membrane. 

a. Tile Type:  Precast terrazzo tile. 
b. Thinset Mortar:  Modified dry-set mortar. 
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c. Grout: High-performance unsanded grout. 
d. Waterproofing/Crack Suppression Membrane:  Install over concrete. 

END OF SECTION 09 4010 
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SECTION 09 9123 - INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and the application of paint systems on the following 
interior substrates: 

1. Gypsum board. 

1.2 DEFINITIONS 

A. MPI Gloss Level 3 (eggshell): 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, 
according to ASTM D 523. 

B. MPI Gloss Level 5 (semi-gloss): 35 to 70 units at 60 degrees, according to ASTM D 523. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 
instructions. 

1. Include Printout of current "MPI Approved Products List" for each product category 
specified, with the proposed product highlighted. 

B. Samples: For each type of paint system and in each color and gloss of topcoat. 

1.4 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to 
verify preliminary selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of 
each paint system. 

a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft. (9 sq. m). 
b. Other Items: Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 
additional colors selected by Architect at no added cost to Owner. 
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3. Design Intent:  Match color and sheen of existing paint in adjacent space. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Benjamin Moore & Co. 
2. PPG Architectural Coatings. 
3. Sherwin-Williams Company (The). 

B. Products: Subject to compliance with requirements, provide Basis-of-Design products listed in 
the Interior Painting Schedule for the paint category indicated, or comparable products by one 
of the listed manufacturers. 

2.2 PAINT, GENERAL 

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its 
"MPI Approved Products Lists." 

B. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 
substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by topcoat 
manufacturers for use in paint system and on substrate indicated. 

C. Colors:  As selected by Architect from manufacturer's full range. 

1. Design Intent:  Match color and sheen of existing paint in adjacent space. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter 
as follows: 

1. Gypsum Board: 12 percent. 
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C. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

D. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates and paint systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and 
are not to be painted. If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to reinstall 
items that were removed. Remove surface-applied protection if any. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and recommendations in "MPI 
Architectural Painting Specification Manual." 

B. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color 
breaks. 

3.4 INTERIOR PAINTING SCHEDULE 

A. Gypsum Board Substrates: 

1. Institutional Low-Odor/VOC Latex System MPI INT 9.2M: 

a. Prime Coat: Primer sealer, interior, institutional low odor/VOC. 

1) Basis-of-Design Product:  Benjamin Moore Super Fresh Start, or 
comparable product by one of the following: 

a) PPG Architectural Coatings. 
b) Sherwin-Williams Company (The). 

b. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat: Latex, interior, institutional low odor/VOC (MPI Gloss Level 3, eggshell). 

1) Basis-of-Design Product:  Benjamin Moore Super Hide Zero VOC, or 
comparable product by one of the following: 
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a) PPG Architectural Coatings. 
b) Sherwin-Williams Company (The). 

2. Institutional Low-Odor/VOC Latex System MPI INT 9.2M: 

a. Prime Coat: Primer sealer, interior, institutional low odor/VOC. 

1) Basis-of-Design Product:  Benjamin Moore Super Fresh Start, or 
comparable product by one of the following: 

a) PPG Architectural Coatings. 
b) Sherwin-Williams Company (The). 

b. Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat: Latex, interior, institutional low odor/VOC, semi-gloss (MPI Gloss Level 5, 

semi-gloss). 

1) Basis-of-Design Product:  Benjamin Moore Super Hide Zero VOC, or 
comparable product by one of the following: 

a) PPG Architectural Coatings. 
b) Sherwin-Williams Company (The). 

END OF SECTION 09 9123 
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SECTION 210500 - COMMON WORK RESULTS FOR FIRE SUPPRESSION

PART 1 GENERAL

1.1 SUMMARY

A. Section includes pipe, fittings, valves, backflow preventers and connections for sprinkler 
and standpipe systems.

B. Related Sections:
1. Section 03 10 00 - Concrete Forming and Accessories: Execution requirements 

for inserts and sleeves specified by this section.
2. Section 09 90 00 - Painting and Coating: Execution requirements for piping 

painting specified by this section.
3. Section 21 05 16 – Expansion Fittings and Loops for Fire-Suppression Piping.
4. Section 21 05 48 – Vibration and Seismic Controls for Fire-Suppression Piping 

and Equipment.
5. Section 21 12 00 – Fire Suppression Standpipes.
6. Section 21 13 13 – Wet-Pipe Sprinkler System.
7. Section 21 30 00 – Fire Pumps

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015.

1.3 REFERENCES

A. American Society of Mechanical Engineers:
1. ASME B16.1 - Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 250 

and 800.
2. ASME B16.3 – Malleable Iron Threaded Fittings, Class 150 and 300.
3. ASME B16.4 - Cast Iron Threaded Fittings, Class 125 and 250.
4. ASME B16.5 - Pipe Flanges and Flanged Fittings
5. ASME B16.9 – Factory-made Wrought Steel Butt Welding Fittings.
6. ASME B16.11 - Forged Steel Fittings - Socket-Welding and Threaded.
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7. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.
8. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.
9. ASME B16.25 – Butt Welding Ends.
10. ASME B36.10M - Welded and Seamless Wrought Steel Pipe.
11. ASME Sec 9 - Welding and Brazing Qualifications.

B. American Society of Sanitary Engineers:
1. ASSE 1015 – Standard for Double Check Backflow Preventer Assembly
2. ASSE 1048 – Standard for Double Check Detector Assembly Backflow Preventer.

C. ASTM International:
1. ASTM A47 – Malleable Iron Castings.
2. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless.
3. ASTM A135 - Standard Specification for Electric-Resistance-Welded Steel Pipe.
4. ASTM A126 – Standard for Gray Iron Castings for Valves, Flanges and Pipe 

Fittings.
5. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought 

Carbon Steel and Alloy Steel for Moderate and High Temperature Service.
6. ASTM A536 – Standard for Ductile Iron Casting.
7. ASTM A795/A795M - Standard Specification for Black and Hot-Dipped Zinc-

Coated (Galvanized) Welded and Seamless Steel Pipe for Fire Protection Use.
8. ASTM B32 - Standard Specification for Solder Metal.
9. ASTM B75 - Standard Specification for Seamless Copper Tube.
10. ASTM B88 - Standard Specification for Seamless Copper Water Tube.
11. ASTM B251 - Standard Specification for General Requirements for Wrought 

Seamless Copper and Copper-Alloy Tube.

D. American Welding Society:
1. AWS A5.8 - Specification for Filler Metals for Brazing and Braze Welding.
2. AWS D1.1 - Structural Welding Code - Steel.
3. AWS D10.9 - Specifications for Qualification of Welding Procedures and Welders 

for Piping and Tubing.

E. American Water Works Association:
1. AWWA C110 - American National Standard for Ductile-Iron and Grey-Iron Fittings, 

3 in. through 48 in. (75 mm through 1200 mm), for Water and Other Liquids.
2. AWWA C111 - American National Standard for Rubber-Gasket Joints for Ductile-

Iron Pressure Pipe and Fittings.
3. AWWA C151 - American National Standard for Ductile-Iron Pipe, Centrifugally 

Cast, for Water.
4. AWWA C510 – Standard for Double Check Valve Backflow Prevention Assembly.
5. AWWA C606 – Standard for Grooved and Shouldered Joints.

F. National Fire Protection Association:
1. NFPA 13 - Installation of Sprinkler Systems.
2. NFPA 14 - Standard for the Installation of Standpipe and Hose Systems.
3. NFPA 24 - Installation of Private Fire Service Mains and Their Appurtenances.
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G. Underwriter Laboratories, Inc.:
1. UL 1887 - Fire Tests of Plastic Sprinkler Pipe for Visible Flame and Smoke 

Characteristics.
2. UL - Fire Resistance Directory.

H. Factory Mutual:
1. FM - Factory Mutual Approval Guide.

1.4 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Submittal procedures.

B. Shop Drawings: Indicate pipe materials used, jointing methods, supports, floor and wall 
penetration seals. Indicate installation, layout, weights, mounting and support details, and 
piping connections.

C. Product Data: Submit manufacturer’s catalogue information. Provide data on valves, and 
fittings, including manufacturers catalog information. Submit performance ratings, rough-in 
details, weights, support requirements, and piping connections.

D. Grooved joint couplings and fittings shall be shown on shop drawings and product 
submittals and shall be specifically identified with the applicable Victaulic style or series 
designation.

E. Manufacturer's Certificate: Certify that system has been tested and meets or exceeds 
specified requirements and all code requirements.

F. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items:
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to:
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content.
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s).
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment.

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content. 

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements.

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content).
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1.5 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of components and tag numbering.

C. Operation and Maintenance Data: Submit spare parts lists.

1.6 QUALITY ASSURANCE

A. Workmanship and Qualifications: All materials and equipment shall be installed in 
accordance with NFPA and all applicable local codes and ordinances. The Sprinkler 
Contractor shall be state licensed to install sprinkler systems. The Sprinkler Contractor 
shall make sure that all work and materials conform to the requirements set forth by this 
Specification. Fire protection equipment shall be installed to conform to NFPA as 
applicable, and devices used shall be listed and approved by Underwriters laboratories 
(UL) and/or Factory Mutual (FM).

B. Codes and Standards: All work shall be equal or superior to that required by codes, 
regulations, ordinances, and laws imposed by the jurisdictional authorities, including those 
of the State of Connecticut, State Fire Marshall, local ordinances and OSHA. Nothing in 
the Specifications permit violations of such directives, and where conflict occurs, the 
directive shall govern, except where superior work is specified or indicated.

C. In addition to complying with the above codes and regulations, comply with the 
requirements of the following:
1. NFPA Standard 13. 
2. NFPA Standard 14.
3. NFPA Standard 20.
4. NFPA Standard 24.
5. State Building and Fire Codes.
6. Local Jurisdictional Authorities.

D. All grooved joint couplings, fittings, valves, and specialties shall be the products of a single 
manufacturer. Grooving tools shall be of the same manufacturer as the grooved 
components.

E. Valves: Bear UL and/or FM label or marking. Provide manufacturer’s name and pressure 
rating marked on valve body.

F. All items of similar class shall be the products of the same manufacturer. All valves, 
accessory items, etc., shall be from the same source.

G. Provide fire sprinkler piping located in plenums with peak optical density not greater than 
0.5, average optical density not greater than 0.15, and flame spread not greater than 5 
feet (1.5 m) when tested in accordance with UL 1887.

H. Maintain one copy of each document on site.
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I. High Performance Building Requirements:
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable.

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section.

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section.

1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience.

B. Installer: Company specializing in performing Work of this section with minimum five years 
documented experience.

1.8 PRE-INSTALLATION MEETINGS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.

B. Deliver and store valves in shipping containers, with labeling in place.

C. Furnish cast iron and steel valves with temporary protective coating.

D. Furnish temporary end caps and closures on piping and fittings. Maintain in place until 
installation.

E. All equipment, valves, gages and etc., shall be covered and protected during the 
execution of the work. All equipment and piping shall be protected from freezing. Labeling 
to remain in place.

F. All unloading, hauling, and handling of materials shall be the responsibility of the Sprinkler 
Contractor.

G. The Sprinkler Contractor can obtain information on available storage space on site from 
the Owner when making examination of the site.
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1.10 WARRANTY

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product 
bonds.

B. Furnish five year manufacturer warranty for basic fire suppression materials and methods.

1.11 EXTRA MATERIALS

A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance 
products.

B. Furnish two sets of valve stem packing for each size and type of valve installed.

PART 2 PRODUCTS

2.1 VALVES

A. Manufacturers:
1. Kennedy Valve Mfg. Co.
2. Victaulic.
3. Stockham.
4. Nibco.
5. Watts.
6. Hammond.
7. Milwaukee.
8. Substitutions: Section 01 60 00 - Product Requirements.

B. Gate Valves:
1. Up to and including 2 inches: Bronze body and trim, 175 lb, cold water non-shock 

working pressure, rising stem, hand wheel, solid wedge or disc, threaded ends.
2. Over 2 inches: Iron body, bronze trim, 175 lb, cold water non-shock working 

pressure, rising stem pre-grooved for mounting tamper switch, hand wheel, 
outside screw and yoke, solid taper bronze or cast iron wedge, grooved or flanged 
ends.

3. Over 4 inches: Iron body, bronze trim, 175 pound cold water, non-shock working 
pressure. Valve shall have solid taper wedge; outside screw and yoke, rising 
stem; flanged bonnet with body and bonnet conforming to ASTM A126 Class B; 
replaceable bronze wedge facing rings; grooved or flanged ends; and a packing 
assembly consisting of a cast iron gland flange, brass gland, packing, bonnet and 
bronze bonnet bushing. Valve shall be capable of being repacked under pressure, 
with valve wide open.

C. Globe Valves:
1. Up to and including 2 inches: Class 125, Bronze body, bronze trim, rising stem 

and hand wheel, inside screw, renewable rubber disc, threaded ends, with back 
seating capacity, packable under pressure.

2. Over 2 inches: Iron body, bronze trim, rising stem, hand wheel, OS&Y, plug-type 
disc, flanged ends, renewable seat and disc.
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D. Ball Valves:
1. Up to and including 2 inches: Bronze two piece body, standard port, chrome 

plated brass ball, 316 stainless steel stem, teflon seats brass stem nut, die-cast 
brass gear box with supervisory switches, threaded or grooved ends.

2. Over 2 inches: Manufacturers: Cast steel body, chrome plated steel ball, teflon 
seat and stuffing box seals, lever handle.

E. Butterfly Valves:
1. Ductile iron body, ductile iron disc with EPDM disc coating and integrally cast 

stem, grooved ends.
2. Cast bronze body, ductile iron disc with EPDM disc coating and integrally cast 

stem, copper-tubing dimensioned grooved ends.
3. Cast iron with resilient replaceable EPDM seat, wafer or lug ends, extended neck 

with 316 stainless steel stem, MSS-SP-67, 200 psi.
4. Disc: EPDM coated ductile iron or Aluminum bronze.
5. Operator: Notched plate lever handle. handwheel and weatherproof actuator with 

supervisory switches.

F. Check Valves:
1. Up to and including 2 inches: Class 125, Bronze swing disc, screwed ends.
2. Horizontal Swing Over 2 inches:

a. 300 psi CWP, ductile iron body and coupled cap conforming to ASTM 
A536, Grade 65-45-12; horizontal swing, with stainless steel disc, 
elastomer seat, and grooved ends.

b. Class 175, cast iron body and bolted cap conforming to ASTM A126, 
Class B; horizontal swing, with a bronze disc or cast iron disc with bronze 
disc ring, and flanged ends.

c. Valve shall be capable of being refitted while the valve remains in line.
3. Spring Actuated Over 2 inches:

a. 300 psi CWP, ductile iron body conforming to ASTM A536, Grade 65-45-
12; vertical or horizontal check; with stainless steel spring and shaft.
1) 2-1/2 (65 mm) and 3 inches (75 mm): Aluminum bronze disc with 

disc mounted elastomer seal and PPS (Polyphenylene Sulfide) 
coated seat.

2) 4 inches (100 mm) and Larger: Elastomer coated ductile iron disc 
with welded-in nickel seat.

G. Drain Valves:
1. Compression Stop: Bronze with hose thread nipple and cap.
2. Ball Valve: Brass with cap and chain, 3/4 inch hose thread.

H. All valves shall be either UL listed or FM approved for use on fire protection systems.

2.2 ABOVE GROUND PIPING

A. Steel Pipe: ASTM A53; Schedule 40 seamless carbon steel. Schedule 10 pipe shall be 
allowed for pipe sizes larger than 2” diameter when roll grooved mechanical couplings are 
used. Plain end joint connections shall not be used.
1. Cast Iron Fittings: ANSI/ASME B16.1, flanges and flanged fittings; ANSI/ASME 

B16.4, screwed fittings.
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2. Malleable Iron Fittings: ANSI/ASME B16.3, screwed Class 300 type. Threads shall 
conform to ANSI/ASTM A47.

3. Grooved Mechanical Fittings: ANSI A21.10/AWWA C-110 ductile iron; ASTM 
A536 Grade 65-45-12 ductile iron; ASTM A234 Grade WPB; or factory fabricated 
from carbon steel pipe conforming to ASTM A53; with grooves or shoulders 
designed to accept grooved end couplings. Fittings shall be of the same 
manufacturer as the adjoining couplings. Grooved Mechanical Couplings: ASTM 
A536 Grade 65-45-12, ductile iron housing, elastomer gasket with nuts and bolts 
to secure roll grooved pipe and fittings.

Fire Protection Service Temperature Range Gasket Recommendation

Dry Systems Ambient FlushSeal®, or EZ Style 009 
design Grade EPDM, Type A

Freezer Applications -40°F to 0°F FlushSeal®, Grade L, Silicone

Water/Wet Systems Ambient C-Shape or EZ Style 009

a. Rigid Type Couplings: Housings cast with offsetting, angle-pattern bolt 
pads to provide rigidity and system support and hanging in accordance 
with NFPA-13.
1) 1-1/4” through 4”: Factory assembled for direct stab installation 

without field disassembly. Victaulic Style 009 EZ.
2) 5” through 8”: Victaulic FireLock™ Style 005.
3) 10” and larger: Victaulic Zero-Flex® Style 07.

b. Flexible Type Couplings: Use in locations where vibration attenuation and 
stress relief are required, and for seismic considerations in accordance 
with the manufacturer’s instructions. Victaulic Style 75.

B. Cast Iron Pipe: AWWA C151.
1. Fittings: AWWA C110, standard thickness.
2. Joints: AWWA C111, rubber gasket.
3. Mechanical Grooved Couplings: Ductile iron housing clamps to engage and lock, 

"C" shaped composition sealing gasket, steel bolts, nuts, and washers; galvanized 
for galvanized pipe.

2.3 UNIONS AND DIELECTRIC CONNECTIONS

A. Unions for Pipe 2 Inches (50 mm) and Under:
1. Ferrous Piping: 150 psig (1034 kPa) malleable iron, threaded.
2. Copper Pipe: Bronze, soldered joints.

B. Dielectric Connections: Union, waterway fitting, or flange with water impervious isolation 
barrier; Victaulic Style 47 or Watts 3000 Series or approved equal.

2.4 PIPE HANGERS AND SUPPORTS

A. Conform to NFPA 13, NFPA 14.

B. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Malleable iron, Carbon steel, adjustable swivel, 
split ring.
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C. Hangers for Pipe Sizes 2 inch and Over: Carbon steel, adjustable, clevis.

D. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

E. Wall Support for Pipe Sizes to 3 inches: Cast iron hook.

F. Wall Support for Pipe Sizes 4 inches and Over: Welded steel bracket and wrought steel 
clamp.

G. Vertical Support: Steel riser clamp 

H. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete 
pier or steel support.

I. Copper Pipe Support: Carbon steel ring, adjustable, copper plated.

PART 3 EXECUTION

3.1 PREPARATION

A. Coordinate work of this Section with other affected work.

B. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.

C. Remove scale and foreign material, from inside and outside, before assembly.

D. Prepare piping connections to equipment with flanges or unions.
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3.2 INSTALLATION – GENERAL

A. Install in accordance with manufacturer’s instructions.

B. The Contractor shall provide a complete and fully code compliant fire suppression system 
throughout the entire building. 

C. The Contractor shall maintain a clean and orderly site during the installation of the 
sprinkler system. Materials shall not be stored in the halls or other public areas.

D. Cutting, welding and other hot work shall not be permitted without permission from the 
building owner. Contractor shall provide a fire watch for one hour after all welding.

E. The required tests shall be witnessed by the Fire Marshall, authority having jurisdiction, 
Owner's insurance underwriter and Architect/Engineer.

F. Pipe Hangers and Supports:
1. Install in accordance with NFPA 13 and NFPA 14.
2. Install hangers to with minimum 1/2 inch space between finished covering and 

adjacent work.
3. Place hangers within 12 inches of each horizontal elbow.
4. Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangers for 

pipe movement without disengagement of supported pipe.
5. Support vertical piping at every other floor. Support riser piping independently of 

connected horizontal piping.
6. Where installing several pipes in parallel and at same elevation, provide multiple 

or trapeze hangers.
7. Prime coat exposed steel hangers and supports. Refer to Section 09 90 00. 

Hangers and supports located in crawl spaces, pipe shafts, and suspended ceiling 
spaces are not considered exposed.

3.3 INSTALLATION – PIPE AND FITTINGS

A. Pipe/insulation: All wet sprinkler piping must be plumbed on the heated side of the building 
insulation to prevent freezing. The fire protection contractor must install the wet sprinkler 
piping such that space is provided around all wet piping for insulation to be installed. The 
space required for insulation is dictated by the insulation R-value for the specific area as 
specified by the Architect.

B. Install piping in accordance with NFPA 13 for sprinkler systems, NFPA 14 for standpipe 
and hose systems, and NFPA 24 for service mains.

C. Place piping in concealed spaces above finished ceilings unless noted otherwise.

D. Route piping in orderly manner, plumb and parallel to building structure. Maintain gradient.

E. Install piping to conserve building space, to not interfere with use of space and other work.

F. Group piping whenever practical at common elevations.
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G. Install pipe sleeve at piping penetrations through footings partitions, walls, and floors. Seal 
pipe and sleeve penetrations to maintain fire resistance equivalent to fire separation.

H. Install piping to allow for expansion and contraction without stressing pipe, joints, or 
connected equipment. Use Victaulic Style 77 or 75 couplings in accordance with Victaulic 
instructions for expansion and contraction of pipe.

I. Grooved joint couplings and fittings shall be installed in accordance with the 
manufacturer’s written installation instructions. Grooved ends shall be clean and free from 
indentations, projections, and roll marks in the area from pipe end to groove. Gaskets shall 
be verified as suitable for the intended service prior to installation. Gaskets shall be 
molded and produced by the coupling manufacturer. The grooved coupling manufacturer’s 
factory trained representative shall provide on-site training for contractor’s field personnel 
in the use of grooving tools, application of groove, and installation of grooved joint 
products. The manufacturer’s representative shall periodically visit the jobsite and review 
installation. Contractor shall remove and replace any joints deemed improperly installed.

J. Pitch piping and arrange systems to drain at low points. Use eccentric reducers to 
maintain top of pipe level.

K. Prepare pipe, fittings, supports, and accessories for finish painting. Where pipe support 
members are welded to structural building framing, scrape, brush clean, and apply one 
coat of zinc rich primer to welding. Refer to Section 09 90 00.

L. Do not penetrate building structural members unless indicated.

M. Provide sleeves when penetrating footings, floors and walls. Seal pipe and sleeve 
penetrations to achieve fire resistance equivalent to fire separation required.

N. Where more than one piping system material is specified, install compatible system 
components and joints. Install flanges, union, and couplings at locations requiring 
servicing.

O. Die cut threaded joints with full cut standard taper pipe threads with red lead and linseed 
oil or other non-toxic joint compound applied to male threads only.

P. Provide dielectric fittings whenever joining two dissimilar metals.

Q. Provide surge restrainers on all end of branches and arm overs in excess of 12-inches.

3.4 INSTALLATION – VALVES

A. Install drain valves at main shut-off valves, low points of piping and apparatus.

B. All valves shall be accessible for operation and servicing. Provide access panels where 
required.

C. Install valves with stems upright or horizontal, not inverted. Remove protective coatings 
prior to after installation.

D. Install gate or butterfly valves for shut-off or isolating service.
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E. Install buried shut-off valves in valve box. 

F. Provide Double check valve assembly with detector check assembly at sprinkler system 
water source connection. Install a drain line from the air gap fitting and terminate at the 
nearest floor drain. The backflow preventer shall be installed at a minimum height to allow 
installation of the air gap fitting, but shall not be installed at more than 5’0” above finished 
floor for maintenance.

3.5 TESTING

A. Piping: The complete system shall be subject to a pressure test, and to such other tests as 
the authorities having jurisdiction may require. The pressure test shall be a hydrostatic 
pressure of 200 pounds per square inch for a period of two hours. The above ground 
piping and attached appurtenances shall show no pressure loss or leaks, refer to NFPA 
Standard 13 Hydrostatic tests. For buried piping refer to NFPA Standard 24 Testing 
Underground Systems. Before applying specified test pressure, all air must be expelled 
from the system. All defects of whatever type shall be repaired or replaced to the 
satisfaction of the Owner and authorities having jurisdiction and at no additional cost to the 
Owner. Packing rings, special joint bolts, gaskets, and other material required for the 
proper installation of the pipe and fittings shall be provided. Testing shall be completed 
prior to permanent sealing of walls and partitions.

B. Leaks in mechanical joints shall be repaired by dismantling the joint, reassembling it, and 
tightening the bolts in the correct order. Leaks in screw or grooved joint shall be repaired 
by dismantling the joint and reassembling it. Attempting to repair leaks in joints by over 
tightening the bolts or fittings shall not be permitted.

C. Upon satisfactory completion of all tests, the Contractor shall submit three copies of the 
Standard Contractors Material and Test Certificate to the Owner.

3.6 INTERFACE WITH OTHER PRODUCTS

A. Inserts:
1. Install inserts for placement in concrete forms.
2. Install inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams.
3. Install hooked rod to concrete reinforcement section for inserts carrying pipe over 

4 inches.
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

3.7 CLEANING

A. Section 01 70 00 - Execution and Closeout Requirements: Final cleaning.

B. Clean entire system after other construction is complete.

END OF SECTION 21 0500
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SECTION 210516 - EXPANSION FITTINGS AND LOOPS FOR

FIRE-SUPPRESSION PIPING

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Each Contractor, Subcontractor and/or supplier providing goods or services referenced in 
or related to this Section shall also be bound by the Documents identified in Division 01 
Section “Summary”, Paragraph 1.1A, entitled “Related Documents.”

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015.

1.3 SUMMARY

A. Section Includes:
1. Flexible pipe connectors.
2. Expansion joints.
3. Expansion compensators.
4. Pipe alignment guides.
5. Swivel joints.
6. Pipe anchors.

B. Related Sections:
1. 21 05 00 - Common Work Results for Fire Suppression: Product and installation 

requirements for piping used in fire protection systems.
2. Section 21 05 48 - Vibration and Seismic Controls for Fire-Suppression Piping and 

Equipment: Product and installation requirements for vibration isolators used in 
piping systems.

3. Section 21 12 00 - Fire-Suppression Standpipes.
4. Section 21 13 13 – Wet-Pipe Sprinkler System.
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1.4 REFERENCES

A. American Society of Mechanical Engineers:
1. ASME B31.9 - Building Services Piping.
2. ASME Section IX - Boiler and Pressure Vessel Code - Welding and Brazing 

Qualifications.

B. American Welding Society:
1. AWS D1.1 - Structural Welding Code - Steel.

1.5 DESIGN REQUIREMENTS

A. Provide structural work and equipment required for expansion and contraction of piping. 
Verify anchors, guides, and expansion joints provide and adequately protect system.

B. Expansion Compensation Design Criteria:
1. Installation Temperature: 50 degrees F.
2. Fire Protection System Temperature: 50 degrees F.
3. Safety Factor: 30 percent.

1.6 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B. Shop Drawings: Indicate layout of piping systems, including flexible connectors, expansion 
joints, expansion compensators, loops, offsets and swing joints. Submit shop drawings 
sealed by a registered professional engineer. 

C. Product Data:
1. Flexible Pipe Connectors: Indicate maximum temperature and pressure rating, 

face-to-face length, live length, hose wall thickness, hose convolutions per foot 
and per assembly, fundamental frequency of assembly, braid structure, and total 
number of wires in braid.

2. Expansion Joints: Indicate maximum temperature and pressure rating, and 
maximum expansion compensation.

D. Design Data: Indicate criteria and show calculations. Submit sizing methods and 
calculations sealed by a registered professional engineer.

E. Manufacturer's Installation Instructions: Submit special procedures.

F. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

G. Welders’ Certificate: Include welders’ certification of compliance with ASME Section IX. 
AWS D1.1. 

H. Manufacturer’s Field Reports: Indicate results of inspection by manufacturer’s 
representative.



WESTSIDE CAMPUS CENTER CAFE ADDITION SECTION 210516

WESTERN CONNECTICUT STATE UNIVERSITY EXPANSION FITTINGS AND LOOPS

FOR FIRE-SUPPRESSION PIPING - PAGE 3 OF 7

PROJECT NO. BI-2B-430

I. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items:
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to:
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content.
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s).
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment.

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content. 

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements.

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content).

1.7 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of flexible pipe connectors, expansion 
joints, anchors, and guides.

C. Operation and Maintenance Data: Submit adjustment instructions.

1.8 QUALITY ASSURANCE

A. Perform Work in accordance with ASME B31.9 code for installation of piping systems and 
ASME Section IX for welding materials and procedures.

B. Perform Work in accordance with the Connecticut State Building Code and Connecticut 
State Fire Safety Code.

C. Maintain one copy of each document on site.

D. High Performance Building Requirements:
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable.
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2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section.

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section.

1.9 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience.

B. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience.

C. Design expansion compensating system under direct supervision of Professional Engineer 
experienced in design of this Work and licensed in State of Connecticut 

1.10 PRE-INSTALLATION MEETINGS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.

1.11 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.

B. Accept expansion joints on site in factory packing with shipping bars and positioning 
devices intact. Inspect for damage.

C. Protect equipment from exposure by leaving factory coverings, pipe end protection, and 
packaging in place until installation.

1.12 WARRANTY

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product 
bonds.

B. Furnish five year manufacturer warranty for leak free performance of packed expansion 
joints.

1.13 EXTRA MATERIALS

A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance 
products.

B. Supply two 12 ounce containers of packing lubricant and cartridge style grease gun.
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PART 2 PRODUCTS

2.1 FLEXIBLE PIPE CONNECTORS

A. Manufacturers:
1. Mason.
2. Metraflex.
3. Vibration Eliminator.
4. Substitutions: Section 01 60 00 - Product Requirements. 

B. Steel Piping:
1. Inner Hose: Stainless Steel.
2. Exterior Sleeve: Double braided stainless steel 
3. Pressure Rating: 200 psig WOG and 250 degrees F.
4. Joint: Flanged or Threaded with Union 
5. Size: Use pipe-sized units.
6. Maximum offset: 1 inch on each side of installed center line.

2.2 EXPANSION JOINTS

A. Manufacturers:
1. Metraflex.
2. Mason.
3. Vibration Elimination.
4. Substitutions: Section 01 60 00 - Product Requirements. 

B. Stainless Steel Bellows Type:
1. Pressure Rating: 200 psig WOG and 250 degrees F.
2. Maximum Compression: 1-3/4 inch 3 inch.
3. Maximum Extension: 1/4 inch.
4. Joint: Flanged Threaded 
5. Size: Use pipe sized units
6. Application: Steel piping 3 inch and smaller.

C. External Ring Controlled Stainless Steel Bellows Type:
1. Pressure Rating: 200 psig WOG and 250 degrees F 
2. Maximum Compression: 15/16 inch 1-1/4 inch.
3. Maximum Extension: 5/16 inch 3/8 inch.
4. Maximum Offset: 1/8 inch 5/16 inch.
5. Joint: Flanged
6. Size: Use pipe sized units
7. Accessories: Internal flow liner.
8. Application: Steel piping 3 inch and larger.

D. Single Double Sphere, Elbow Flexible Compensators:
1. Body: Teflon Neoprene and nylon 
2. Working Pressure: 120 psi
3. Maximum Temperature: 140 degrees F.
4. Maximum Compression: 1 inch.
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5. Maximum Elongation: 7/8 inch.
6. Maximum Offset: 3/4 inch 7/8 inch.
7. Maximum Angular Movement: 30 degrees.
8. Joint: Tapped steel flanges, Galvanized flanges, Galvanized unions.
9. Size: Use pipe sized units
10. Accessories: Control cables.
11. Application: Steel piping 2 inch and larger.

E. Two-ply Bronze Bellows Type:
1. Construction: Bronze with anti-torque device, limit stops, internal guides.
2. Pressure Rating: 200 psi WOG and 250 degrees F.
3. Maximum Compression: 1-3/4 inch.
4. Maximum Extension: 1/4 inch.
5. Joint: Soldered 
6. Size: Use pipe sized units
7. Application: Copper piping.

F. Low Pressure Compensators with two-ply Bronze Bellows:
1. Working Pressure: 80 psig.
2. Maximum Temperatures: 250 degrees F.
3. Maximum Compression: 1/2 inch.
4. Maximum Extension: 5/32 inch.
5. Joint: Soldered.
6. Size: Use pipe sized units
7. Application: Copper or steel piping 2 inch and smaller.

2.3 ACCESSORIES

A. Manufacturers:
1. Metraflex.
2. Mason.
3. Vibration Elimination.
4. Substitutions: Section 01 60 00 - Product Requirements.

B. Pipe Alignment Guides: Two piece welded steel with enamel paint, bolted, with spider to fit 
standard pipe, frame with four mounting holes, clearance for minimum 1 inch thick 
insulation, minimum 3 inch travel.

C. Swivel Joints: Fabricated steel Cast steel body, double ball bearing race, field lubricated, 
with rubber (Buna-N) o-ring seals.

PART 3 EXECUTION

3.1 INSTALLATION

A. Install Work in accordance with ASME B31.9 

B. Install flexible pipe connectors on pipes connected to equipment supported by vibration 
isolation. Refer to Section 21 05 48. Provide line size flexible connectors.
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C. Install flexible connectors at right angles to displacement. Install one end immediately 
adjacent to isolated equipment and anchor other end. Install in horizontal plane unless 
indicated otherwise.

D. Rigidly anchor pipe to building structure. Provide pipe guides to direct movement only 
along axis of pipe. Erect piping so strain and weight is not on cast connections or 
apparatus.

E. Provide support and anchors for controlling expansion and contraction of piping. Provide 
loops, pipe offsets, and swing joints, or expansion joints where required. Refer to Section 
21 05 00 for pipe hanger installation requirements. Refer to architectural and structural 
drawings for location of expansion joints. 

F. Provide grooved piping systems with minimum one joint per inch pipe diameter instead of 
flexible connector supported by vibration isolation. Grooved piping systems need not be 
anchored.

G. Provide expansion loops as required indicated on Drawings.

3.2 MANUFACTURER'S FIELD SERVICES

A. Section 01 40 00 - Quality Requirements: Manufacturers’ field services.

B. Furnish inspection services by flexible pipe manufacturer's representative for final 
installation and certify installation is in accordance with manufacturer's recommendations 
and connectors are performing satisfactorily.

END OF SECTION 21 0516
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SECTION 211313 - WET-PIPE SPRINKLER SYSTEMS

PART 1 GENERAL

1.1 SUMMARY

A. Section includes wet-pipe sprinkler system, system design, installation, and certification.

B. Related Sections:
1. Section 21 05 00 - Common Work Results for Fire Suppression: Product and 

execution requirements for pipe, fittings, valves, hangers, supports, identification 
and painting for placement by this section.

2. Section 21 05 16 – Expansion Fittings and Loops for Fire-Suppression Equipment.
3. Section 21 05 48 - Vibration and Seismic Controls for Fire-Suppression Piping and 

Equipment: Product and installation requirements for vibration isolators used in 
piping systems.

4. Section 26 05 03 - Equipment Wiring Connections: Execution requirements for 
electric connections to equipment specified by this section.

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015.

1.3 REFERENCES

A. National Fire Protection Association:
1. NFPA 13 - Installation of Sprinkler Systems.
2. NFPA 24 - Installation of Private Fire Service Mains and Their Appurtenances.

B. Factory Mutual:
1. FM - Factory Mutual Approval Guide.

C. Underwritters Laboratory:
1. UL - Fire Resistance Directory.
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1.4 SYSTEM DESCRIPTION

A. Provide a wet pipe system hydraulically designed in accordance with NFPA 13 and all 
requirements of the local Authority Having Jurisdiction.

B. System to provide coverage for entire building.

C. Provide system to NFPA Standard occupancy requirements as noted on the drawings.

D. Hydraulic data and water supply information shall be as noted on the drawings.

E. Interface system with building fire alarm system.

F. The sprinkler locations and piping arrangements indicated on the contract documents are 
diagrammatic. It is the responsibility of the contractor to fully coordinate sprinkler and 
piping locations with all other trades. 

G. Sprinkler locations indicated on the Contract Documents indicate sprinkler coverage 
utilizing standard coverage sprinklers maximum 225 square feet per sprinkler for light 
hazard and 130 square feet per sprinkler for ordinary hazard. Extended coverage 
sprinklers shall not be installed in any locations unless specifically indicated on the 
Contract Document drawings.

H. All sprinklers installed in a light hazard classification occupancy shall be a listed quick 
response type.

I. Provide fire department connections as indicated on Drawings. 

1.5 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Submittal procedures.

B. Where the terms “authorities having jurisdiction” is used, within this Specification, it is 
intended to include the Insurance Underwriter and all regulatory agencies having vested 
interest in this project.

C. Shop Drawings:
1. Provide fire protections shop drawings drawn to a minimum scale of ¼”=1’-0”. 

Indicate pipe materials used, joining methods, supports, floor and wall penetration 
seals. Indicate installation, layout, weights, mounting and support details, and 
piping connections.

2. Provide hydraulic calculations, detailed pipe layout, hangers and supports, 
components and accessories. Indicate system controls.

3. All sprinkler drawings and calculations shall bear the seal of a Professional 
Engineer licensed in the State of Connecticut. Seal and signature shall not be 
copied and shall be provided as an original drawing and each calculation.

4. Sprinklers shall be as shown on drawings and submittals and shall be specifically 
identified with the applicable style or series designation as published in the 
appropriate agency listing or approval. Trade names or other abbreviated 
designations are not permitted.
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D. Product Data: Provide data on sprinklers, valves, and specialties, including manufacturers 
catalog information. Submit performance ratings, rough-in details, weights, support 
requirements, and piping connections.

E. After successful review by the Engineer, submit sprinkler layout shop drawings, product 
data, hydraulic calculations to authority having jurisdiction, Fire Marshall, and Owner's 
insurance underwriter for approval. Submit proof of approval to Architect/Engineer.

F. Grooved joint couplings and fittings shall be shown on shop drawings and product 
submittals and shall be specifically identified with the applicable Victaulic style or series 
designation.

G. Manufacturer’s Certificate: Certify that system has been tested and meets or exceeds 
specified requirements and all code requirements.

H. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items:
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to:
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content.
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s).
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment.

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content. 

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements.

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content).

1.6 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of sprinklers and deviations of piping 
from drawings. Indicate drain and test locations.

C. Operation and Maintenance Data: Submit components of system, servicing requirements, 
record drawings, inspection data, replacement part numbers and availability, and location 
and numbers of service depot.
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1.7 QUALITY ASSURANCE

A. Workmanship and Qualifications: All materials and equipment shall be installed in 
accordance with NFPA and all applicable local codes and ordinances. The Sprinkler 
Contractor shall be state licensed to install sprinkler systems. The Sprinkler Contractor 
shall make sure that all work and materials conform to the requirements set forth by this 
Specification. Fire protection equipment shall be installed to conform to NFPA as 
applicable, and devices used shall be listed and approved by Underwriters laboratories 
(UL) and/or Factory Mutual (FM).

B. Codes and Standards: All work shall be equal or superior to that required by codes, 
regulations, ordinances, and laws imposed by the jurisdictional authorities, including those 
of the State of Connecticut, State Fire Marshall, local ordinances and OSHA. Nothing in 
the Specifications permit violations of such directives, and where conflict occurs, the 
directive shall govern, except where superior work is specified or indicated.

C. In addition to complying with the above codes and regulations, comply with the 
requirements of the following:
1. NFPA Standard 13. 
2. NFPA Standard 24.
3. State Building and Fire Codes.
4. Local Jurisdictional Authorities.

D. All grooved joint couplings, fittings, valves, and specialties shall be the products of a single 
manufacturer. Grooving tools shall be of the same manufacturer as the grooved 
components.

E. Valves: Bear UL and/or FM label or marking. Provide manufacturer’s name and pressure 
rating marked on valve body.

F. All items of similar class shall be the products of the same manufacturer. All valves, 
accessory items, etc., shall be from the same source.

G. Maintain one copy of each applicable NFPA standard on site.

H. Manufacturer Qualifications: Company specializing in manufacturing the Products 
specified in this section with minimum three years documented experience.

I. Installer: Company specializing in performing work of this Section with minimum five years 
experience.

J. Design sprinkler system under direct supervision of a Professional Engineer experienced 
in design of this Work and licensed in the State where the project is located.

K. High Performance Building Requirements:
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable.

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
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be documented in accordance with the High Performance Building Requirements 
of this Section.

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section.

1.8 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience.

B. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience.

1.9 PRE-INSTALLATION MEETINGS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.

1.10 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.

B. Deliver and store products in shipping containers, with labeling in place.

C. All equipment, valves, gages and etc., shall be covered and protected during the 
execution of the work. All equipment and piping shall be protected from freezing. Labeling 
to remain in place.

D. All unloading, hauling, and handling of materials shall be the responsibility of the Sprinkler 
Contractor.

E. The Sprinkler Contractor can obtain information on available storage space on site from 
the Owner when making examination of the site.

1.11 WARRANTY

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product 
bonds.

B. Furnish five year manufacturer warranty for 

1.12 EXTRA MATERIALS

A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance 
products.

B. Furnish extra sprinklers under provisions of NFPA 13.

C. Furnish suitable wrenches for each sprinkler type.
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D. Provide metal storage cabinet adjacent to the sprinkler riser. 

PART 2 PRODUCTS

2.1 SPRINKLERS

A. Manufacturers:
1. Viking.
2. Tyco.
3. Victaulic.
4. Grinnell Corp.
5. Reliable Sprinkler Corp.
6. Substitutions: Section 01 60 00 - Product Requirements 

B. All sprinklers shall be adjustable, glass bulb, automatic sprinklers with ½ inch orifice and 
5.6 K-factor unless noted otherwise. Type of sprinkler head shall be as indicated on the 
plans and in accordance with the following.

C. Sprinkler bodies shall be die-cast brass, with hex shaped wrench boss integrally cast into 
the sprinkler body to reduce the risk of damage during installation.

D. Unless noted otherwise, ordinary temperature rated sprinkler heads shall be used 
throughout the building.

E. Where sprinklers will be installed in close proximity to heat sources and special locations, 
as identified in NFPA 13, temperature ratings shall be in accordance with the requirements 
of NFPA 13

F. Where plans call for extended coverage sprinkler heads coordinate coverage 
requirements with required pressure and K-factor.

G. Spare Sprinklers: The Sprinkler Contractor shall furnish spare automatic sprinklers in 
accordance with the requirements of NFPA for stock of extra sprinklers. The sprinklers 
shall be packed in a suitable container and shall be representative of, and in proportion to, 
the number of each type and temperature rating of the sprinklers installed. The Sprinkler 
Contractor shall furnish no less than two special sprinkler wrenches, or at least one 
wrench for each container or sprinkler box, whichever is greater.

H. In areas where sprinkler heads are subject to physical damage, provide sprinkler guard 
assembly over head, finish to match sprinkler finish. This shall include but not limited to 
the following locations.
1. Heads in elevator shafts.
2. Heads under lower rakes of stairways.
3. Heads in electrical rooms, boiler rooms and other mechanical rooms.
4. Heads installed 7’-0” or less above finished floors.
5. Heads in gymnasium/fitness center areas.
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I. Sprinklers shall be in accordance with the following table:

Sprinkler Type Sprinkler Finish Manufacturer/Model 
Number

Quick-response Pendant 
and Upright Type 
Sprinklers

Chrome plated finish with 
chrome plated, adjustable, 
semi-recessed 
escutcheon.

Victaulic Model V2708 and 
V2704.

Quick-response Sidewall 
Type Sprinklers

Chrome plated finish with 
chrome plated, adjustable, 
semi-recessed 
escutcheon.

Victaulic Model V2710.

Quick-response 
Concealed Type 
Sprinklers

Brass finish with factory 
painted white cover plate.

Victaulic Model V3802.

Window type sprinklers

(water curtain)

Chrome plated finish, 
pendent type vertical 
sidewall style. 

Tyco model WS, 5.6K-factor

Extended Coverage, 
Sidewall Type Sprinklers

Chrome plated finish with 
chrome plated, adjustable, 
semi-recessed 
escutcheon.

Victaulic Model V3415.

Dry Pendant Type 
Sprinklers

Chrome plated finish with 
chrome plated, adjustable, 
semi-recessed 
escutcheon.

Victaulic Model V3607.

Dry Horizontal Sidewall 
Type Sprinklers

Chrome plated finish with 
chrome plated, adjustable, 
semi-recessed 
escutcheon.

Victaulic Model V3609.

Quick-response Dry 
Pendant Type Sprinklers

Chrome plated finish with 
chrome plated, adjustable, 
semi-recessed 
escutcheon.

Victaulic Model V3608.

Quick-response Dry 
Horizontal Sidewall Type 
Sprinklers

Chrome plated finish with 
chrome plated, adjustable, 
semi-recessed 
escutcheon.

Victaulic Model V3610.

2.2 PIPING SPECIALTIES

A. Manufacturers:
1. Potter.
2. Potter-Roemer.
3. System Sensor.
4. Victaulic.
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5. Viking.

B. Electric Alarm: Electrically operated red enameled chrome plated gong with pressure 
alarm switch, 120 volt with weatherproof back box.

C. Water Flow Switch: Vane type switch for mounting horizontal or vertical, with two form C 
contacts; rated 10 amp at 120 volt.

D. Valve Tamper Supervisory Switch: Two form C contacts; rated 10 amp at 120 volt. UL 
listed and FM approved. Up to 2” – Potter Model PCVS-1. Over 2" switch shall be Potter 
Model OSYSU-2.

E. Pressure Switch: ½ inch male pressure connection to alarm valve riser and actuated by 
any flow of water in excess of one sprinkler. Maximum pressure rating 175 psi, weather-
proof with tamper resistant screws, rated 10 amps at 120 volt.

F. Pressure Gage: Rated for 300 psi use, 3-1/2” in diameter.

PART 3 EXECUTION

3.1 PREPERATION

A. Coordinate work of this Section with other affected work.

B. Prepare piping connections to equipment with grooved joint couplings, flanges, or unions.

3.2 INSTALLATION

A. Install equipment in accordance with manufacturer’s instructions.

B. Install fire protection systems in accordance with NFPA 13 for sprinkler systems, and 
NFPA 24 for service mains.

C. The Contractor shall provide a complete and fully code compliant fire suppression system 
throughout the entire building. 

D. The Contractor shall notify the owner’s representative before impairing any fire protection 
equipment.

E. The Contractor shall maintain a clean and orderly site during the installation of the 
sprinkler system. Materials shall not be stored in the halls or other public areas.

F. Cutting, welding and other hot work shall not be permitted without permission from the 
building owner. Contractor shall provide a fire watch for one hour after all welding

G. The required tests shall be witnessed by the Fire Marshall, authority having jurisdiction, 
Owner's insurance underwriter and Architect/Engineer.
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H. Installation of Alarm Valves: Install a drain line from the drain connection to the nearest 
floor drain. Install a test line from the test connection to the exterior of the building. Provide 
a splash block. Provide gate valves at each line. Minimum alarm valve riser shall be 4-
inch.

I. Locate outside alarm bell on building wall. 

J. Center heads in two directions in ceiling tile and provide piping offsets as required. one 
direction only in ceiling tile with location in other direction variable, dependent upon 
spacing and coordination with ceiling elements.

K. Where ceilings or ceiling features permit the passage of heat from one plane or elevation 
to another, the contractor shall provide sprinklers both at the lower ceiling level and above 
the lower ceiling or feature level or plane. Refer to architectural drawings for ceiling types 
and locations. 

L. Sprinkler Bulb protector must remain in place until the sprinkler is completely installed. 
Remove the bulb protector by hand after installation and before the system is placed in 
service. (Do not use any tools to remove the bulb protector.)

M. Do not install sprinklers that have been dropped, damaged, or show a visible loss of fluid. 
Never install sprinklers with cracked bulbs.

N. Coordinate flow switches, tamper switches, and all other sprinkler devices with the fire 
alarm system.

O. Provide wire guards on sprinklers as indicated on drawings.

P. Place pipe runs to minimize obstruction to other work.

Q. Install piping in concealed spaces above finished ceilings.

R. Hydrostatically test entire system in accordance with the requirements of NFPA 13 (?).

S. Require test be witnessed by Fire Marshall. Authority having jurisdiction. Owner's 
insurance underwriter. Architect/Engineer. 

3.3 INTERFACE WITH OTHER PRODUCTS

A. Verify signal devices are installed and connected to fire alarm system.

3.4 CLEANING

A. Section 01 70 00 - Execution and Closeout Requirements:Final cleaning.

B. Flush entire piping system of foreign matter.
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3.5 PROTECTION OF INSTALLED CONSTRUCTION

A. Section 01 70 00 - Execution and Closeout Requirements: Protecting installed 
construction.

B. Apply masking tape or paper cover to protect concealed sprinklers, cover plates, and 
sprinkler escutcheons not receiving field paint finish. Remove after painting. Replace 
painted sprinklers with new.

3.6 IDENTIFICATION

A. Provide and apply signs to control, drain, test and alarm valves to identify their purpose 
and function. Provide and permanently attach hydraulic calculations data nameplate at the 
controlling valve for the sprinkler system. Provide lettering size and style from NFPA’s 
suggested styles.

3.7 TESTING

A. Section 21 05 00 - Common Work Results for Fire Suppression.

END OF SECTION 21 1313
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SECTION 230400 - GENERAL CONDITIONS FOR MECHANICAL TRADES

PART 1 GENERAL

1.1 RELATED REQUIREMENTS

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

B. Related Sections:
1. Section 01 91 13 – General Commissioning Requirements
2. Section 23 08 00 – Commissioning of HVAC Systems

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015.

1.3 DESCRIPTION

A. The General Conditions and Supplementary General Conditions are a part of this Division 
and are to be considered a part of this Contract.

B. Where items of the General Conditions and Supplementary General Conditions are 
repeated in other Sections of the Specifications, it is merely intended to qualify or to call 
particular attention to them.  It is not intended that any other parts of the General 
Conditions and Supplementary General Conditions shall be assumed to be omitted if not 
repeated therein.  This Section applies equally and specifically to all Contractors supplying 
labor and/or equipment and/or materials as required under each Section of this Division.  
Where conflicts exist between the drawings and the specifications or between this section 
of the specifications and other sections, the more stringent or higher cost option shall 
apply.

C. Demolition and renovation work shall be performed in accordance with SMACNA IAQ 
Guidelines for Occupied Buildings Under Construction.
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1.4 INTENT

A. It is the intent of the Specifications and Drawings to call for finished work, tested and ready 
for operation.

B. Any apparatus, appliance, material or work not shown on drawings but mentioned in the 
specifications, or vice versa, or any incidental accessories necessary to make the work 
complete and perfect in all respects and ready for operation as determined by good trade 
practice even if not particularly specified, shall be furnished, delivered and installed under 
their respective Divisions without any additional expense to the Owner.

C. Minor details not usually shown or specified but necessary for proper installation and 
operation shall be included in the work as though they were hereinafter shown or 
specified.

D. Work under each Section shall include giving written notice to the Owner and Engineer of 
any materials or apparatus believed inadequate or unsuitable; in violation of laws, 
ordinances, rules or regulations of authorities having jurisdiction; and any necessary items 
of work omitted.  In the absence of such written notice, it is mutually agreed that work 
under each Section includes the cost of all required items for the accepted, satisfactory 
functioning of the entire system without extra compensation.

1.5 DEFINITIONS

A. Approve:  The term "approved," where used in conjunction with the Engineer's action on 
the Contractor's submittals, applications, and requests, is limited to the Engineer's duties 
and responsibilities as stated in General and Supplementary Conditions.

B. “Approved equal” mean any product which in the opinion of the Engineer is equal in 
quality, arrangement, appearance, and performance to the product specified. 

C. Directed:  Terms such as "directed," "requested," "authorized," "selected," "approved," 
"required," and "permitted" mean "directed by the Engineer," "requested by the Engineer," 
and similar phrases. 

D. “Finished” refers to all rooms and areas to be specified to receive architectural treatment 
as indicated on the drawings.  All rooms and areas not covered, including underground 
tunnels and areas above ceilings shall be considered not finished, unless otherwise noted.

E. “Furnish” or “supply” shall mean purchase, deliver to, and off-load at the job site, ready to 
be installed including where appropriate all necessary interim storage and protection.

F. Indicated:  The term "indicated" refers to graphic representations, notes, or schedules on 
the Drawings, other paragraphs or schedules in the Specifications, and similar 
requirements in the Contract Documents.  Where terms such as "shown," "noted," 
"scheduled and "specified" are used, it is to help the reader locate the reference; no 
limitation on location is intended.

G. “Install” shall mean set in place complete with all mounting facilities and connections as 
necessary ready for normal use or service.
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H. “Product” shall mean any item of equipment, material, fixture, apparatus, appliance or 
accessory installed under this Division.

I. “Provide” shall mean furnish (or supply) and install as necessary.

J. Regulation:  The term "Regulations" includes laws, ordinances, statutes, and lawful orders 
issued by authorities having jurisdiction, as well as rules, conventions, and agreements 
within the construction industry that control performance of the Work.

K. Remove:  The term “remove” means “ to disconnect from its present position, remove from 
the premises and to dispose of in a legal manner.”

L. Special Warranties:  The term “Special Warranties” are written warranties required by or 
incorporated in the Contract Documents, either to extend time limits provided by standard 
warranties or to provide greater rights for the Owner.

M. Standard Product Warranties: The term “Standard Product Warranties” are preprinted 
written warranties published by individual manufacturers for particular products and are 
specifically endorsed by the manufacturer to the Owner.

N. “Subcontractor” means specifically the subcontractor working under this Division.  Other 
Contractors are specifically designated “Plumbing Subcontractor”, “General Contractor” 
and so on.  Note: Take care to ascertain limits of responsibility for connecting equipment 
which requires connections by two or more trades.

O. Substitutions:  Requests for changes in products, materials, equipment, and methods of 
construction proposed by the Contractor are considered requests for "substitutions."

P. “Wiring” shall mean cable assembly, raceway, conductors, fittings and any other 
necessary accessories to make a complete wiring system.  

1.6 DRAWINGS

A. Drawings are diagrammatic and indicate the general arrangement of systems and work 
included in the Contract.  Consult the Architectural Drawings and Details for exact location 
of fixtures and equipment; where same are not definitely located, obtain this information 
from the Architect.  (Do not scale the drawings)

B. Work under each Section shall closely follow Drawings in layout of work; check Drawings 
of other Divisions to verify spaces in which work will be installed.  Maintain maximum 
headroom; where space conditions appear inadequate, Owner and Engineer shall be 
notified before proceeding with installations.

C. The Owner may, without extra charge, make reasonable modifications in the layout as 
needed to prevent conflict with work of other trades and/or for proper execution of the 
work.

D. Where variances occur between the Drawings and Specifications or within either of the 
Documents, the item or arrangement of better quality, shall be included in the Contract 
price.  The Owner and Engineer shall decide on the item and the manner in which the 
work shall be installed.
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1.7 SURVEYS AND MEASUREMENTS

A. Before submitting his Bid, the Contractors shall visit the site and become thoroughly 
familiar with all existing conditions under which work will be installed.  This Contract 
includes all modifications of existing systems required for the installation of new 
equipment.  This Contract includes all necessary offsets, transitions and modifications 
required to install all new equipment in existing spaces.  All new and existing equipment 
and systems shall be fully operational under this Contract before the job is considered 
complete.  The Contractors shall be held responsible for any assumptions he makes, any 
omissions or errors he makes as a result of his failure to become fully familiar with the 
existing conditions at the site and the Contract Documents.

B. The Contractor shall base all measurements, both horizontal and vertical, from established 
bench marks.  All work shall agree with these established lines and levels.  Verify all 
measurements at the site and check the correctness of same as related to the work.

C. Should the Contractor discover any discrepancies between actual measurements and 
those indicated which prevent following good practice or which interfere with the intent of 
the Drawings and Specifications, the Engineer will be notified and work will not proceed 
until instructions from the Engineer are received.

1.8 DEMOLITION

A. Demolition work shall be performed in a neat and orderly fashion.  After piping, ductwork, 

equipment, etc., has been removed, neatly cap remaining ductwork and piping, and 

insulate caps in accordance to Section 230700 – HVAC Insulation.  In finished areas, all 

ductwork and piping shall be cut back to a concealed location, i.e., within walls, above 

ceilings, etc., before capping.

B. Before submitting his Bid, the Contractor shall visit the site with Architectural and 

Mechanical Plans in hand, and shall inspect all existing systems to determine the extent of 

demolition work involved.  Particular attention is drawn to the removal of existing walls or 

portions of existing walls.  In those areas, all exposed and concealed piping, ductwork, 

equipment, etc., running across or through affected areas shall be removed as required.  

Piping and ductwork shall then be either capped, or, if required for the proper continuing 

operation of an existing system to remain, piping and ductwork shall be rerouted around 

the affected areas and reconnected as required.

C. In general, it shall be the responsibility of the Contractor to remove demolished equipment, 

piping, ductwork, etc., from the site and properly dispose of it.  If the Owner shall so 

request, however, the Contractor shall turn over demolished equipment, etc., to the Owner 

for the Owner’s use.

D. Cut, remove and legally dispose of selected mechanical equipment, components, and 

materials as indicated, including but not limited to removal of mechanical piping, heating 

units, and other mechanical items made obsolete by the new Work.

E. Location of existing systems and equipment shown on the drawings is based on the best 

available information.  The Contractor shall verify dimensions and locations of existing 

systems and equipment in the field and adjust as necessary.
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F. Certain items of existing equipment and piping or ductwork may be indicated for removal 

or relocation.  Items noted for removal shall be disconnected and disposed of by the 

Contractor or turned over to the Owner if the Owner so requested.  If instructed to dispose 

of items, the Contractor shall remove the items from the premises and dispose of them in 

a safe, legal and responsible manner and location.  Items noted for relocation are intended 

for reuse in another location as designated on the Drawings.  It shall be the responsibility 

of the Contractor to remove the material from its present location, store the material in a 

safe place and reinstall the material in its new location.  Questions regarding the suitability 

of the material or equipment shall be brought to the attention of the Owner and Engineer in 

writing.

G. Demolition work shall be performed in accordance with SMACNA IAQ Guidelines for 

Occupied Buildings Under Construction.

1.9 REFRIGERANT RECLAMATION

A. The Contractor shall provide all required equipment and labor to reclaim all 
chlorofluorocarbon refrigerant liquids and vapors from all refrigeration equipment being 
demolished under this Contract, including all existing equipment, freon storage tanks and 
piping.  When work on an existing system would otherwise release refrigerant to the 
environment, the Contractor shall reclaim all refrigerant before commencing with such 
work. 

1.10 CODES AND STANDARDS

A. Reference Standard Compliance
1. Where equipment or materials are specified to conform to industry and technical 

society reference standards of the organizations such as American National 
Standards Institute (ANSI), American Society for Testing and Materials (ASTM), 
National Electrical Manufacturers Association (NEMA), and Underwriters 
Laboratories Inc. (UL), submit proof of such compliance.  The label or listing by 
the specified organization will be acceptable evidence of compliance.

2. Independent Testing Organization Certificate:  In lieu of the label or listing 
indicated above, submit a certificate from an independent testing organization, 
competent to perform testing, and approved by the Engineer.  The certificate shall 
state that the item has been tested in accordance with the specified organization's 
test methods and that the item complies with the specified organization's 
reference standard.

B. The Following Codes and Standards listed below apply to all mechanical work.  Wherever 
Codes and/or Standards are mentioned in these Specifications, the latest applicable 
edition or revision shall be followed:
Connecticut State Building Code - Connecticut Supplement
The International Building Code
The International Mechanical Code
The International Plumbing Code
The International Energy Conservation Code
The National Electrical Code
NFPA 101 Life Safety
ASHRAE 90.1 and International Energy Conservation Code
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C. The following Standards shall be used where referenced by the following abbreviations:
AABC Associated Air Balance Council
ACGIH American Conference of Governmental Industrial Hygienists
ADC Air Diffusion Council
AGA American Gas Association
AIA American Institute of Architects
AMCA Air Moving and Conditioning Association
ANSI American National Standards Institute
API American Petroleum Institute
ARI Air Conditioning and Refrigeration Institute
ASHRAE American Society of Heating, Refrigerating and Air Conditioning 

Engineers
ASME American Society of Mechanical Engineers
ASPE American Society of Plumbing Engineers
ASSE American Society of Sanitary Engineers
ASTM American Society of Testing and Materials
AWS American Welding Society
AWWA American Water Works Association
CGA Compressed Gas Association
CSA Canadian Standards Association
CISPI Cast Iron Soil Pipe Institute
EJMA Expansion Joint Manufacturing Association
EPA Environmental Protection Agency
FM Factory Mutual
FSSC Federal Specification
HIS Hydraulic Institute Standards
IEEE Institute of Electrical and Electronics Engineers
IRI Industrial Risk Insurers
ISO Insurance Services Office
MCAA Mechanical Contractors Association of America
NBS National Bureau of Standards
NEBB National Environmental Balancing Bureau
NEMA National Electrical Manufacturers Association
NFPA National Fire Protection Association
NOFI National Oil Fuel Institute
NSC National Safety Council
NSF National Sanitation Foundation
OSHA Occupational Safety and Health Administration
PDI Plumbing and Drainage Institute
SBI Steel Boiler Industry (Division of Hydronics Institute)
SMACNA Sheet Metal and Air Conditioning Contractors National Association
STI Steel Tank Institute
UL Underwriters’ Laboratories

D. All materials furnished and all work installed shall comply with the rules and 
recommendations of the NFPA, the requirements of the local utility companies, the 
recommendations of the fire insurance rating organization having jurisdiction and the 
requirements of all Governmental departments having jurisdiction.
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E. The Contractor shall include in the work, without extra cost to the Owner, any labor, 
materials, services, apparatus and Drawings in order to comply with all applicable laws, 
ordinances, rules and regulations, whether shown on Drawings and/or specified or not.

1.11 PERMITS AND FEES

A. The Contractor shall give all necessary notices, obtain all permits; and pay all Government 
and State sales taxes and fees where applicable, and other costs, including utility 
connections or extensions in connection with the work, file all necessary Drawings, 
prepare all documents and obtain all necessary approvals of all Governmental and State 
departments having jurisdiction, obtain all required certificates of inspection for his work, 
and deliver a copy to the Owner and Engineer before request for acceptance and final 
payment for the work.

1.12 EQUIPMENT SUBSTITUTIONS

A. In these Contract Documents, one or more makes of materials, apparatus or appliances 
may have been specified for use in this installation.  These describe the basis of design 
and approved equivalents.  This has been done for convenience in fixing the standard of 
workmanship, finish and design required for installation without consideration of any or all 
costs associated but not limited to (structural, mechanical, or electrical feeder, breaker, or 
transformer requirements).  The Contractor acknowledges that not all requirements are                                                                                                                                                                                                  
shown for either alternate acceptable manufacturers listed or those alternates requiring a 
request for substitution and it is their responsibility to coordinate all requirements 
necessary to accommodate any change from the basis of design listed or scheduled.  The 
contractor is required to submit any and all costs (including costs associated or required 
by all trades) along with performance differences as part of their request for substitution.  
The details of workmanship, finish and design, and the guaranteed performance of any 
material, apparatus or appliance which the Contractor desires to deviate for those 
mentioned herein shall also conform to these standards.  

B. Where no specific make of material, apparatus or appliance is mentioned, any first-class 
product made by a reputable manufacturer may be submitted for the Engineers review.

C. Where two or more names are given as approved manufacturers of equivalents, the 
Contractor must use the specified item or one of the named equivalents which still must 
meet all of the performance characteristics of the basis of design make and model. Where 
one name only is used and is followed by the words “or approved equal”, the Contractor 
must use the item named or he is required to apply for a substitution. Where one name 
only is used, the Contractor must use that item named.

D. Where the Contractor proposes to deviate (provide an equivalent or request for 
substitution) from the equipment or materials as hereinafter specified, they are required to 
submit a requested for substitution in writing. The Contractor shall state in their request 
whether it is a substitution or a non approved equivalent to that specified and the amount 
of credit or extra cost involved.  A copy of said request shall be included in the Base Bid 
with manufacturer’s equipment cuts.  The Base Bid shall be based on using the materials 
and equipment as specified with no exceptions.
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E. Where the Contractor proposes to use an item of equipment other than specified or 
detailed on the Drawings which requires any redesign of the structure, partitions, 
foundations, piping, wiring or any other part of the mechanical, electrical or architectural 
layout, all such redesign and all new drawings and detailing required therefore shall be 
prepared by the Engineers/Architects of Record at the expense of the Contractor and at 
no additional cost to the Owner.

F. Where such accepted deviation resulting from using an approved equivalent or 
substitution requires a different quantity and arrangement of piping, ductwork, valves, 
pumps, insulation, wiring, conduit and equipment from that specified or indicated on the 
Drawings, the Contractor shall, after acceptance by the Engineer, furnish and install any 
such additional equipment required by the system at no additional cost to the Owner, 
including any costs added to other trades due to the deviation.

G. Equipment, material or devices submitted for review as an “equivalent” shall meet the 
following requirements:
1. The equivalent shall have the same construction features such as, but not limited 

to:
a. Material thickness, gauge, weight, density, etc.
b. Welded, riveted, bolted, etc., construction
c. Finish, undercoating, corrosion protection

2. The equivalent shall perform with the same or better operating efficiency.
3. The equivalent shall be locally represented by the manufacturer for service, parts 

and technical information.
4. The equivalent shall bear the same labels of performance certification as is 

applicable to the specified item, such as UL or NEMA labels.

H. Equipment, material or devices submitted for review as a “substitution” shall meet the 
following requirements:
1. Substitution Request Submittal: Requests for substitution will be considered if 

received in writing 14 days before the bid date. Requests received later than 14 
days before the bid date may be considered or rejected at the discretion of the 
Engineer/Owner.  Once the Contractor submits a complete request for substitution 
as determined by the engineer, the engineer reserves the right to request the time 
necessary to evaluate the request for substitution and review it with the Owner.

2. Submit three (3) copies of each request for substitution for consideration.
3. Identify the product, or the fabrication or installation method to be replaced in each 

request. Include related Specification Section and Drawing numbers. Provide 
complete documentation showing compliance with the requirements for 
substitutions, and the following information, as appropriate:
a. Product Data, including Drawings and descriptions of products, fabrication 

and installation procedures.
b. Samples, where applicable or requested.
c. A detailed comparison of significant qualities of the proposed substitution 

with those of the Work specified. Significant qualities may include 
elements such as size, weight, durability, performance and visual effect.

d. Coordination information, including a list of changes or modifications 
needed to other parts of the Work and to construction performed by the 
Owner and separate Contractors, that will become necessary to 
accommodate the proposed substitution.
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e. A statement indicating the substitution's effect on the Contractor's 
Construction Schedule compared to the schedule without approval of the 
substitution. Indicate the effect of the proposed substitution on overall 
Contract Time.

f. Cost information, including a proposal of the net change, if any in the 
Contract Sum.

g. Certification by the Contractor that the substitution proposed is equal-to or 
better in every significant respect to that required by the Contract 
Documents, and that it will perform adequately in the application 
indicated. Include the Contractor's waiver of rights to additional payment 
or time, that may subsequently become necessary because of the failure 
of the substitution to perform adequately.

h. Engineer's Action: Within one week of receipt of the request for 
substitution, the Engineer will notify the Contractor of acceptance or 
rejection of the proposed substitution. If a decision on use of a proposed 
substitute cannot be made or obtained within the time allocated, use the 
product specified by name. Acceptance of a product substitution will be in 
the form of an Addendum.

i. Other Conditions: The Contractor's substitution request will be received 
and considered by the Engineer when one or more of the following 
conditions are satisfied, as determined by the Engineer; otherwise 
requests will be returned without action except to record noncompliance 
with these requirements.
1) The request is directly related to an "or equal" clause or similar 

language in the Contract Documents.
2) The specified product or method of construction cannot be 

provided within the Contract Time. The request will not be 
considered if the product or method cannot be provided as a 
result of failure to pursue the Work promptly or coordinate 
activities properly.

3) A substantial advantage is offered the Owner, in terms of cost, 
time, energy conservation or other considerations of merit, after 
deducting offsetting responsibilities the Owner may be required to 
bear. Additional responsibilities for the Owner may include 
additional compensation to the Engineer for redesign and 
evaluation services, increased cost of other construction by the 
Owner or separate Contractors, and similar considerations.

1.13 SUBMITTAL PROCEDURES

A. Provide Submittals in accordance with the requirements of Division 1 and as indicated in 
the following.

B. Coordination:  Coordinate preparation and processing of submittals with performance of 
construction activities.  Transmit each submittal sufficiently in advance of performance of 
related construction activities to avoid delay.
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals and related activities that require sequential activity.
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2. Coordinate transmittal of different types of submittals for related elements of the 
Work so processing will not be delayed by the need to review submittals 
concurrently for coordination.  The Engineer reserves the right to withhold action 
on a submittal requiring coordination with other submittals until related submittals 
are received.

C. Processing:  Allow sufficient review time so that installation will not be delayed as a result 
of the time required to process submittals, including time for resubmittals.
1. Allow two weeks for initial review.  Allow additional time if processing must be 

delayed to permit coordination with subsequent submittals.  The Engineer will 
promptly advise the Contractor when a submittal being processed must be 
delayed for coordination.

2. If an intermediate submittal is necessary, process the same as the initial submittal.
3. Allow two weeks for reprocessing each submittal.
4. No extension of Contract Time will be authorized because of failure to transmit 

submittals to the Engineer sufficiently in advance of the Work to permit 
processing.

D. Submittal Preparation:  Place a permanent label or title block on each submittal for 
identification.  Indicate the name of the entity that prepared each submittal on the label or 
title block.  Submittals shall be arranged in order of specification sections.
1. Include the following information on the label for processing and recording action 

taken.
a. Project name.
b. Date.
c. Name and address of Engineer.
d. Name and address of Contractor.
e. Name and address of subcontractor.
f. Name and address of supplier.
g. Name of manufacturer.
h. Number, title and paragraph of appropriate Specification Section.
i. Drawing number and detail references, as appropriate.

E. Submittal Transmittal:  Package each submittal appropriately for transmittal and handling.  
Transmit each submittal from Contractor to Engineer using a transmittal form.  Submittals 
received from sources other than the Contractor will be returned without action.  On the 
transmittal, record relevant information and requests for data.  On the form, or separate 
sheet, record deviations from Contract Document requirements, including minor variations 
and limitations.  Include Contractor's certification that information complies with Contract 
Document requirements.

F. Except for submittals for record, information or similar purposes, the Engineer will review 
each submittal, mark to indicate action taken, and return promptly.  Compliance with 
specified characteristics is the Contractor's responsibility.

G. Action Stamp:  The Engineer will stamp each submittal with a uniform, self-explanatory 
action stamp.  The stamp will be appropriately marked,  to indicate the action taken.
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1.14 SHOP DRAWINGS

A. Submit neatly prepared information, drawn to accurate scale.  Highlight, encircle, or 
otherwise indicate deviations from the Contract Documents.  Do not reproduce Contract 
Documents or copy standard information as the basis of Shop Drawings.  Standard 
information prepared without specific reference to the Project is not considered Shop 
Drawings.

B. The Contractor shall submit for review detailed shop drawings of all equipment and 
material specified in each section and coordinated ductwork layouts.  No material or 
equipment may be delivered to the job site or installed until the Contractor has received 
shop drawings for the particular material or equipment which have been properly 
reviewed.  Shop drawings shall be submitted within 60 days after award of Contract before 
any material or equipment is purchased.  The Contractor shall submit for review copies of 
all shop drawings to be incorporated in the Mechanical Contract.  Refer to Division 1 for 
the quantity of copies required for submission.  Where quantities are not specified, provide 
seven (7) copies for review.

C. Provide shop drawings for all devices specified under equipment specifications for all 
systems.  Shop drawings shall include manufacturers’ names, catalog numbers, cuts, 
diagrams, dimensions, identification of products and materials included, compliance with 
specified standards, notation of coordination requirements, notation of dimensions 
established by field measurement and other such descriptive data as may be required to 
identify and accept the equipment.  A complete list in each category (example: all fixtures), 
of all shop drawings, catalog cuts, material lists, etc., shall be submitted to the Engineer at 
one time.  No consideration will be given to a partial shop drawing submittal.

D. When a submittal could involve more than one trade, e.g., valves, piping, etc., the 
submitted shall be separated by traded involved, ie. HVAC, plumbing, fire protection, etc.

E. Where multiple quantities or types of equipment are being submitted, provide a cover 
sheet (with a list of contents) on the submittal identifying the equipment or material being 
submitted.

F. The Contractor shall furnish all necessary templates, patterns, etc., for installation work 
and for the purpose of making adjoining work conform; furnish setting plans and shop 
details to other trades as required.

G. “No Exception Taken” rendered on shop drawings shall not be considered as a guarantee 
of measurements or building conditions.  Where drawings are reviewed, review does not 
mean that drawings have been checked in detail; said approval does not in any way 
relieve the Contractor from his responsibility or necessity of furnishing material or 
performing work as required by the Contract Drawings and Specifications.  Verify available 
space prior to submitting shop drawings.  Review of shop drawings shall not apply to 
quantity of material.

H. After shop drawings have been reviewed, with no exceptions taken, no further changes 
will be allowed without the written consent of the Engineer.

I. Shop drawing submittal sheets which may show items that are not being furnished shall 
have those items crossed off to clearly indicate which items will be furnished.
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J. Bidders shall not rely on any verbal clarification of the Drawings and/or Specifications.  
Any questions shall be referred to the Engineer in writing at least five (5) working days 
prior to Bidding to allow for issuance of an Addendum.

K. Do not use Shop Drawings without an appropriate final stamp indicating action taken in 
connection with construction.

L. Prepare sheetmetal and sprinkler shop drawings drawn in the latest AutoCAD version to a 
minimum scale of 1/4” = 1’- 0”.  Final approved drawings shall be turned over to the Owner 
on floppy disk or CD Rom.

M. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items:
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to:
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content.
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s).
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment.

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content. 

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements.

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content).

1.15 QUALITY ASSURANCE

A. High Performance Building Requirements:
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable.

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section.

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section.
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1.16 COORDINATION DRAWINGS

A. Prepare coordination drawings drawn in the latest AutoCAD version in accordance with 
Division 1 to a minimum scale of 1/4"=1'-0" detailing major elements, components, and 
systems of mechanical equipment and materials in relationship with other systems, 
installations, and building components.  Indicate locations where space is limited for 
installation and access and where sequencing and coordination of installations are of 
importance to the efficient flow of the Work, including (but not necessarily limited to) the 
following:
1. The Contractor shall indicate the proposed locations of piping, conduit, ductwork, 

equipment, and materials.  Include the following:
a. Clearances for servicing and maintaining equipment, including tube 

removal, filter removal, and space for equipment disassembly required for 
periodic maintenance.

b. Equipment connections and support details.
c. Exterior wall and foundation penetrations.
d. Fire-rated wall and floor penetrations.
e. Sizes and locations of required concrete pads and bases.

B. Indicate scheduling, sequencing, movement, and positioning of large equipment into the 
building during construction.

C. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and 
ceilings and their relationship to other penetrations and installations.

D. Prepare reflected ceiling plans to coordinate and integrate installations, air outlets and 
inlets, light fixtures, communication systems components, sprinklers, and other ceiling-
mounted items.

E. The Contractor and each subcontractor shall sign and date each coordination drawing 
prior to submission.

F. Work shall not be performed until coordination drawings have been approved by the 
architect and engineer.

G. Electronic copies of the MEP floor plans are available to use as a basis for preparing 
coordination drawings and can be provided by the Engineer.  If the Contractor elects to 
obtain the Engineers electronic files an Electronic Drawing File Release Form must be 
submitted.  This form must be signed by the Contractor, Owner, and Architect.  Upon 
receipt of a signed copy of the Electronic Drawing File Release Form, the Engineer will 
provide copies of the electronic files for the Contractor’s use.  A copy of the Electronic 
Drawing File Release Form is appended to the end of this specification section.

1.17 COORDINATION WITH OTHER DIVISIONS

A. All work shall be carried out in conjunction with other trades and full cooperation shall be 
given in order that all work may proceed with a minimum of delay and interference.  
Particular emphasis is placed on timely installation of major apparatus and furnishing other 
Contractors, especially the Contractor or Construction Manager, with information as to 
openings, chases, sleeves, bases, inserts, equipment locations, panels, etc., required by 
other trades.
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B. The Contractors are required to examine all of the Project Drawings and mutually arrange 
work so as to avoid interference with the work of other trades.  In general, ductwork, 
HVAC piping, sprinkler piping and drainage lines take precedence over water, gas and 
electrical conduits.  The Engineer shall make final decisions regarding the arrangement of 
work which cannot be agreed upon by the Contractors.

C. Where the work of the Contractor will be installed in close proximity to or will interfere with 
work of other trades, the Contractors will cooperate in working out space conditions to 
make a satisfactory adjustment.

D. If the work under a Section is installed before coordinating with other Divisions or Sections 
or so as to cause interference with work of other Sections, the necessary changes to 
correct the condition shall be made by the Contractor causing the interference without 
extra charge to the Owner.

1.18 WORKMANSHIP

A. Service Support:  The equipment items shall be supported by service organizations which 
are reasonably convenient to the equipment installation in order to render satisfactory 
service to the equipment on a regular and emergency basis during the warranty period of 
the contract.

B. Modification of References:  In each of the publications referred to herein, consider the 
advisory provisions to be mandatory, as though the word, "shall" had been substituted for 
"should" wherever it appears.

C. The Contractor shall furnish the services of an experienced superintendent who shall be 
constantly in charge of the installation of the work together with all skilled workmen, fitters, 
metal workers, welders, helpers and laborers required to unload, transfer, erect, connect, 
adjust, start, operate and test each system.

D. Unless otherwise specifically indicated on the Drawings or Specifications, all equipment 
and materials shall be installed with the acceptance of the Engineer and in accordance 
with the recommendations of the manufacturer.  This includes the performance of such 
tests as the manufacturer recommends.

E. All labor for installation of mechanical systems shall be performed by experienced, skilled 
tradesmen under the supervision of a licensed journeyman foreman.  All work shall be of a 
quality consistent with good trade practice and shall be installed in a neat, workmanlike 
manner.  The Engineer reserves the right to reject any work which, in his opinion, has 
been installed in a substandard, dangerous or unserviceable manner.  The Contractor 
shall replace said work in a satisfactory manner at no extra cost to the Owner.

1.19 SHUTDOWNS

A. When installation of a new system requires the temporary shutdown of an existing 
operating system, the connection of the new system shall be performed at such time as 
designated by the Owner.

B. The Engineer and the Owner shall be notified in writing of the estimated duration of the 
shutdown period at least ten (10) days in advance of the date the work is to be performed.
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C. Work shall be arranged for continuous performance whenever possible.  The Contractor 
shall provide all necessary labor, including overtime if required, to assure that existing 
operating services will be shut down only during the time actually required to make 
necessary connections.

1.20 TEMPORARY UTILITIES

A. General:  Provide new materials and equipment; if acceptable to the Engineer, 
undamaged previously used materials in serviceable condition may be used.  Provide 
materials suitable for the use intended.

B. Conditions of Use:  Keep temporary services and facilities clean and neat in appearance.  
Operate in a safe and efficient manner.  Take necessary fire prevention measures.  Do not 
overload facilities, or permit them to interfere with progress.  Do not allow hazardous 
dangerous or unsanitary conditions, or public nuisances to develop or persist on the site.

C. First Aid Supplies:  Comply with governing regulations.

D. Fire Extinguishers:  Provide hand-carried, portable UL-rated, class "A" fire extinguishers 
for temporary offices and similar spaces.  In other locations provide hand-carried, portable, 
UL-rated, class "ABC" dry chemical extinguishers, or a combination of extinguishers of 
NFPA recommended classes for the exposures.

E. Utilities:  Engage the appropriate local utility company to install temporary service or 
connect to existing service.  Where the company provides only part of the service, provide 
the remainder with matching, compatible materials and equipment; comply with the 
company's recommendations.
1. Use Charges:  Cost or use charges for temporary facilities are not chargeable to 

the Owner or Engineer, and will not be accepted as a basis of claims for a Change 
Order.

F. Water Service:  Install water service and distribution piping of sizes and pressures 
adequate for construction until permanent water service is in use.

G. Temporary Heat-Cool-Dehumidification:  Provide temporary services required by 
construction activities, for curing or drying of completed installations or protection of 
installed construction from adverse effects of low temperatures or high humidity.  Select 
safe equipment that will not have a harmful effect on completed installations or elements 
being installed.  Coordinate temporary services to produce the ambient condition required 
and minimize consumption of energy.  The building’s permanent HVAC systems shall not 
be used for these purposes.  When propane is used for temporary heat, contractor shall 
be trained per state’s department of public safety or equivalent requirements in storing, 
use and emergency planning of propane systems for temporary heat at construction sites.  
Documentation of trained personnel shall be kept on site. 

H. Environmental Protection:  Provide protection, operate temporary facilities and conduct 
construction in ways and by methods that comply with environmental regulations, and 
minimize the possibility that air, waterways and subsoil might be contaminated or polluted, 
or that other undesirable effects might result.  Avoid use of tools and equipment which 
produce harmful noise.  Restrict use of noise making tools and equipment to hours that 
will minimize complaints from persons or firms near the site.
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I. Termination and Removal:  Unless the Engineer requires that it be maintained longer, 
remove each temporary facility when the need has ended, or when replaced by authorized 
use of a permanent facility, or no later than Substantial Completion.  Complete or, if 
necessary, restore permanent construction that may have been delayed because of 
interference with the temporary facility.  Repair damaged Work, clean exposed surfaces 
and replace construction that cannot be satisfactorily repaired.  Materials and facilities that 
constitute temporary facilities are property of the Contractor. The Owner reserves the right 
to take possession of Project identification signs.

1.21 BUILDING FLUSH-OUT

A. Building flush-out shall begin after construction ends and finishes are installed but prior to 
building occupancy.  Prior to building flush-out, HVAC systems shall be balanced per 
Specification Section 23 05 93.  Flush-out shall not occur until contractor receives 
permission to proceed from the Owner or Owner’s representative.

B. Building flush-out procedures shall include continuously operating all the building’s new 
ventilation systems at maximum design outside air flow rates and maximum design supply 
air flow rates.  HVAC systems shall be set to maintain internal space temperatures at 
minimum 60°F and maximum 78°F and relative humidity at maximum 60% RH.

C. Balancing of the HVAC systems (Refer to Specification Section 23 0593) shall occur prior 
to building flush-out.

D. Commissioning and testing of the HVAC systems’ temperature controls shall be allowed 
during the building flush out time frames prior to occupancy.

E. Compliance Path:  HVAC systems shall operate continuously (24 hours per day) for ten 
(10) days prior to occupancy.

F. As an option, contractor may follow this Alternate Compliance Path:  Systems shall 
operate continuously (24 hours per day) for five (5) days prior to occupancy and then 
systems shall operate 3 hours immediately prior to occupancy. Once the building is 
occupied the system shall operate continuously for another 14 days.

1.22 PROJECT PHASING

A. Work under each Section shall include all necessary temporary connections, equipment, 
piping, heating, temperature control work, fire stopping, water heaters, labor, and material 
as necessary to accommodate the phasing of Construction as developed by the General 
Contractor or Construction Manager and approved by the Owner. All existing systems that 
pass-thru an area of the building shall remain operational during all phases of 
construction. No extra compensation shall be granted the Contractor for work required to 
maintain existing systems operational or to accommodate the construction phasing of the 
project.

1.23 PROTECTION OF MATERIALS AND EQUIPMENT

A. Work under each Section shall include protecting the work and material of all other 
Sections from damage by work or workmen and shall include corrective actions to damage 
thus caused.
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B. The Contractor shall be responsible for work and equipment until the facility has been 
accepted by the Owner.  Protect work against theft, injury or damage and carefully store 
material and equipment received on site which is not immediately installed.  Close open 
ends of work with temporary covers or plugs during construction to prevent entry of foreign 
material.

C. Work under each Section includes receiving, unloading, uncrating, storing, protecting, 
setting in place and completely connecting equipment supplied under each Section.  Work 
under each Section shall also include exercising special care in handling and protecting 
equipment and fixtures, and shall include the cost of replacing any of the equipment and 
fixtures which are missing or damaged.

D. Equipment and material stored on the job site shall be protected from the weather, 
vehicles, dirt and/or damage by workmen or machinery.  Insure that all electrical or 
absorbent equipment or material is protected from moisture during storage.

1.24 ADJUSTING AND TESTING

A. After all the equipment and accessories to be furnished are in place, they shall be put in 
final adjustment and subjected to such operating tests so as to assure the Engineer that 
they are in proper adjustment and in satisfactory, permanent operating condition.

B. Where requested by the Engineer, a factory-trained service representative shall inspect 
the installation and assist in the initial startup and adjustment to the equipment.  The 
period of these services shall be for such time as necessary to secure proper installation 
and adjustments.  After the equipment is placed in permanent operation, the service 
representative shall supervise the initial operation of the equipment and instruct personnel 
responsible for operation and maintenance of the equipment.  The service representative 
shall notify the Contractor in writing that the equipment was installed according to 
manufacturer’s recommendations and is operating as intended by the manufacturer.

1.25 CLEANING

A. The Contractor shall thoroughly clean and flush all piping, ducts and equipment of all 
foreign substances, oils, burrs, solder, flux, etc., inside and out before being placed in 
operation.

B. If any part of a system should be stopped or damaged by any foreign matter after being 
placed in operation, the system shall be disconnected, cleaned and reconnected wherever 
necessary to locate and/or remove obstructions.  Any work damaged in the course of 
removing obstructions shall be repaired or replaced when the system is reconnected at no 
additional cost to the Owner.

C. During the course of construction, all ducts and pipes shall be capped in an acceptable 
manner to insure adequate protection against the entrance of foreign matter.

D. Upon completion of all work under the Contract, the Contractor shall remove from the 
premises all rubbish, debris and excess materials left over from his work.  Any oil or 
grease stains on floor areas caused by the Contractor shall be removed and floor areas 
left clean.
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E. Complete the following cleaning operations before requesting inspection for Certification of 
Substantial Completion.
1. Remove labels that are not permanent labels.
2. Clean transparent materials, including mirrors and glass in doors and windows.  

Remove glazing compound and other substances that are noticeable vision-
obscuring materials.  Replace chipped or broken glass and other damaged 
transparent materials.

3. Clean exposed exterior and interior hard-surfaced finishes to a dust-free condition, 
free of stains, films and similar foreign substances.  Restore reflective surfaces to 
their original reflective condition.  Leave concrete floors broom clean.  Vacuum 
carpeted surfaces.

4. Wipe surfaces of mechanical and electrical equipment.  Remove excess 
lubrication and other substances.  Clean plumbing fixtures to a sanitary condition.  
Clean light fixtures and lamps.

F. Comply with regulations of authorities having jurisdiction and safety standards for 
cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the 
Owner's property.  Do not discharge volatile, harmful or dangerous materials into drainage 
systems.  Remove and dispose of ALL waste materials, packaging material, skids etc. 
from the site and dispose of in a lawful manner in accordance with municipal, state and 
federal regulations.

G. Where extra materials of value remaining after completion of associated Work have 
become the Owner's property, arrange for disposition of these materials as directed.

1.26 OPERATING AND MAINTENANCE

A. Upon completion of all work and tests, the Contractor shall furnish the necessary skilled 
labor and helpers for operating his system and equipment for a period specified under 
each applicable Section of this Division.  During this period, he shall fully instruct the 
Owner or the Owner’s representative in the operation, adjustment and maintenance of all 
equipment furnished.  The Contractor shall give at least seven (7) days notice to the 
Owner and the Engineer in advance of this period.

B. The Contractor shall include the maintenance schedule for the principal items of 
equipment furnished under this Division.

C. The Contractor shall physically demonstrate procedures for all routine maintenance of all 
equipment furnished under each respective Section to assure accessibility to all devices.

D. An authorized manufacturer’s representative shall attest in writing that the equipment has 
been properly installed prior to startup of any major equipment.  The following equipment 
will require this inspection: pumps; air conditioning equipment, controls, air handling 
equipment, compressors, boilers etc.  These letters shall be bound into the operating and 
maintenance books.

E. Refer to individual trade Sections for any other particular requirements related to operating 
instructions.

F. Demonstration shall be recorded on DVD with two (2) DVD’s turned over to the Owner.
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1.27 OPERATING AND MAINTENANCE MANUALS

A. Prepare operating and maintenance manuals in accordance with the requirements of 
Division 1 and requirements listed below.  The Contractor shall prepare six (6) copies of a 
complete maintenance and operating instructions manual, bound in booklet form.  
Organize operating and maintenance data into suitable sets of manageable size.  Bind 
properly indexed data in individual heavy-duty 3-ring vinyl-covered binders, with pocket 
folders for folded sheet information and designation partitions with identification tabs.  
Mark appropriate identification on front and spine of each binder.

B. Manual shall include the following:
1. Description of function, normal operating characteristics and limitations, 

performance curves, engineering data and tests, and complete nomenclature and 
commercial numbers of replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, and 
routine and normal operating instructions; regulation, control, stopping, shutdown, 
and emergency instructions; and summer and winter operating instructions.

3. Maintenance procedures for routine preventative maintenance and 
troubleshooting; disassembly, repair, and reassembly; aligning and adjusting 
instructions.

4. Servicing and operating instructions including lubrication charts and schedules.
5. Emergency and safety instructions.
6. Spare parts list.
7. Copies of warranties.
8. Wiring diagrams.
9. Recommended "turn around" cycles.
10. Inspection procedures.
11. Approved Shop Drawings and Product Data.
12. Equipment Start-up Reports.
13. Temperature control diagrams and written sequences of operations.
14. Balance reports.

C. Include in the manual, a tabulated equipment schedule for all equipment.  Schedule shall 
include pertinent data such as: make, model number, serial number, voltage, normal 
operating current, belt size, filter quantities and sizes, bearing number, etc.  Schedule 
shall include maintenance to be done and frequency.

D. Maintenance and instruction manuals shall be submitted to the Owner at the same time as 
the seven (7) day notice is given prior to the instruction period.

1.28 ACCEPTANCES

A. The equipment, materials, workmanship, design and arrangement of all work installed 
under the Mechanical Sections shall be subject to the review of the Engineer.

B. Within 30 days after the awarding of a Contract, the Mechanical Contractor shall submit to 
the Engineer, for review, a list of manufacturers of equipment proposed for the work under 
the Mechanical Sections.  The intent to use the exact manufacturers and models specified 
does not relieve the Contractor of the responsibility of submitting such a list.
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C. If extensive or unacceptable delivery time is expected on a particular item of equipment 
specified, the Contractor shall notify the Owner and Engineer, in writing, within 30 days of 
award of the Contract.  In such instances, equipment substitutions may be made pending 
acceptance by the Engineer or the Owner’s representative.

D. Where any specific material, process or method of construction or manufactured article is 
specified by reference to the catalog number of a manufacturer, the Specifications are to 
be used as a guide and are not intended to take precedence over the basic duty and 
performance specified or noted on the Drawings.  In all cases, the Mechanical Contractor 
shall verify the duty specified with the specific characteristics of the equipment offered for 
review.  Equipment characteristics are to be used as mandatory requirements where the 
Contractor proposes to use an acceptable equivalent.

E. If material or equipment is installed before it is reviewed and/or approved, the Contractor 
shall be liable for its removal and replacement at no extra charge to the Owner if, in the 
opinion of the Engineer, the material or equipment does not meet the intent of, or standard 
of quality implied by, the Drawings and Specifications.

F. Failure on the part of the Engineer to reject shop drawings or to reject work in progress 
shall not be interpreted as acceptance of work not in conformance with the Drawings 
and/or Specifications.  Work not in conformance with the Drawings and/or Specifications 
shall be corrected whenever it is discovered.

1.29 RECORD DRAWINGS

A. General:  Do not use record documents for construction purposes; protect from 
deterioration and loss in a secure, fire-resistive location; provide access to record 
documents for the Engineer's reference during normal working hours.

B. Maintain a clean, undamaged set of blue or black line white-prints of Contract Drawings 
and Shop Drawings.  Mark the set to show the actual installation where the installation 
varies substantially from the Work as originally shown.  Mark whichever drawing is most 
capable of showing conditions fully and accurately.  Give particular attention to concealed 
elements that would be difficult to measure and record at a later date.  Items to be 
indicated include but are not limited to:
1. Dimensional change
2. Revision to drawing detail
3. Location and depth of underground utility
4. Revision to pipe routing
5. Revision to electrical circuitry
6. Actual equipment location
7. Duct size and routing
8. Location of concealed internal utility
9. Changes made by Change Order
10. Details not on original Contract Drawing
11. Information on concealed elements which would be difficult to identify or measure 

later

C. Mark record sets with red erasable pencil; use other colors to distinguish between 
variations in separate categories of the Work.
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D. Mark new information that is important to the Owner, but was not shown on Contract 
Drawings or Shop Drawings.

E. Note related Change Order numbers where applicable.

F. Organize record drawing sheets into manageable sets, bind with durable paper cover 
sheets, and print suitable titles, dates and other identification on the cover of each set.

G. Final record documents shall be prepared in the latest AutoCAD version.  A CD Rom of all 
drawings and a clean set of reproducible mylar sepias shall be turned over to the Owner at 
the completion of the work.

1.30 WARRANTIES AND BONDS

A. The following general administrative and procedural requirements for warranties and 
bonds required by the Contract Documents, including manufacturers standard warranties 
on products and special warranties are to be included:
1. General close-out requirements included in Division 1.
2. Specific requirements for warranties for the Work and products and installation 

that are specified to be warranted are included in the individual Sections of 
Divisions-2 through -16.

3. Certifications and other commitments and agreements for continuing services to 
Owner are specified elsewhere in the Contract Documents.

B. Disclaimers and Limitations:  Manufacturer's disclaimers and limitations on product 
warranties do not relieve the Contractor of the warranty on the Work that incorporates the 
products, nor does it relieve suppliers, manufacturers, and subcontractors required to 
countersign special warranties with the Contractor.

C. Separate Prime Contracts:  Each prime Contractor is responsible for warranties related to 
its own Contract.

1.31 WARRANTY REQUIREMENTS

A. Related Damages and Losses:  When correcting warranted Work that has failed, remove 
and replace other Work that has been damaged as a result of such failure or that must be 
removed and replaced to provide access for correction of warranted Work.

B. Reinstatement of Warranty:  When Work covered by a warranty has failed and been 
corrected by replacement or rebuilding, reinstate the warranty by written endorsement.  
The reinstated warranty shall be equal to the original warranty with an equitable 
adjustment for depreciation.

C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, 
replace or rebuild the Work to an acceptable condition complying with requirements of 
Contract Documents.  The Contractor is responsible for the cost of replacing or rebuilding 
defective Work regardless of whether the Owner has benefited from use of the Work 
through a portion of its anticipated useful service life.

D. Owner's Recourse:  Written warranties made to the Owner are in addition to implied 
warranties, and shall not limit the duties, obligations, right and remedies otherwise 
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available under the law, nor shall warranty periods be interpreted as limitations on time in 
which the Owner can enforce such other duties, obligations, rights, or remedies.

E. Rejection of Warranties:  The Owner reserves the right to reject warranties and to limit 
selections to products with warranties not in conflict with requirements of the Contract 
Documents.

F. The Owner reserves the right to refuse to accept Work for the Project where a special 
warranty, certification, or similar commitment is required on such Work or part of the Work, 
until evidence is presented that entities required to countersign such commitments are 
willing to do so.

G. Submit written warranties to the Engineer prior to the date certified for Substantial 
Completion.  If the Engineer's Certificate of Substantial Completion designates a 
commencement date for warranties other than the date of Substantial Completion for the 
Work, or a designated portion of the Work, submit written warranties upon request of the 
Engineer.

H. When a designated portion of the Work is completed and occupied or used by the Owner, 
by separate agreement with the Contractor during the construction period, submit properly 
executed warranties to the Engineer within fifteen days of completion of that designated 
portion of the Work.

I. When a special warranty is required to be executed by the Contractor, or the Contractor 
and a subcontractor, supplier or manufacturer, prepare a written document that contains 
appropriate terms and identification, ready for execution by the required parties.  Submit a 
draft to the Owner through the Engineer for approval prior to final execution.
1. Refer to individual Sections of Divisions-2 through -16 for specific content 

requirements, and particular requirements for submittal of special warranties.

J. Form of Submittal:  At Final Completion compile two copies of each required warranty and 
bond properly executed by the Contractor, or by the Contractor, subcontractor, supplier, or 
manufacturer. Organize the warranty documents into an orderly sequence based on the 
table of contents of the Project Manual.

K. Bind warranties and bonds in heavy-duty, commercial quality, durable 3-ring vinyl covered 
loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 
8-1/2" by 11" paper.
1. Provide heavy paper dividers with celluloid covered tabs for each separate 

warranty.  Mark the tab to identify the product or installation.  Provide a typed 
description of the product or installation, including the name of the product, and 
the name, address and telephone number of the installer.

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

3. When operating and maintenance manuals are required for warranted 
construction, provide additional copies of each required warranty, as necessary, 
for inclusion in each required manual.
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1.32 GUARANTEES

A. The Contractor shall guarantee all material and workmanship under these Specifications 
and the Contract for a period of one (1) year from the date of final acceptance by Owner.  
During this guarantee period, all defects developing through faulty equipment, materials or 
workmanship shall be corrected or replaced immediately by this Contractor without 
expense to the Owner.  Such repairs or replacements shall be made to the Engineer's 
satisfaction.

B. Contractor shall provide name, address, and phone number of all contractors and 
subcontractors and associated equipment they provided.

1.33 PROJECT CLOSE-OUT

A. Submit specific warranties, workmanship bonds, maintenance agreements, final 
certifications and similar documents in accordance with Division 1.

B. Deliver tools, spare parts, extra stock, and similar items.

C. Complete start-up testing of systems, and instruction of the Owner's operating and 
maintenance personnel. Discontinue or change over and remove temporary facilities from 
the site, along with construction tools, mock-ups, and similar elements.

D. Complete final clean up requirements, including touch-up painting. Touch-up and 
otherwise repair and restore marred exposed finishes.

E. Field Observation Procedures:  On receipt of a request for an Engineers Field 
Observation, the Engineer will advise the Contractor of unfulfilled requirements.  The 
Engineer will advise the Contractor of construction that must be completed or corrected 
before the certificate will be issued.
1. The Engineer will repeat the Field Observation when requested and assured that 

the Work has been substantially completed.
2. Results of the completed list of unfulfilled items will form the basis of requirements 

for final acceptance.

END OF SECTION 23 0400
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Electronic Drawing File Release Form
DELIVERY OF FILES FOR:  

Project Name
In accepting and utilizing any drawings or other data on any form of electronic media generated and 
provided by the Design Professional, the Client covenants and agrees that all such drawings and data are 
instruments of service of the Design Professional, who shall be deemed the author of the drawings and 
data, and shall retain all common law, statutory law and other rights, including copyrights.
The Client further agrees not to use these drawings and data, in whole or in part, for any purpose or 
project other than the project which is the subject of this Agreement.  The Client agrees to waive all 
claims against the Design Professional resulting in any way from any unauthorized changes or reuse of 
the drawings and data for any other project by anyone other than the Design Professional.
In addition, the Client agrees, to the fullest extent permitted by law, to indemnify and hold the Design 
Professional harmless from any damage, liability or cost, including reasonable attorneys’ fees and costs 
of defense, arising from any changes made by anyone other than the Design Professional or from any 
reuse of the drawings and data without the prior written consent of the Design Professional.
Under no circumstances shall transfer of the drawings and other instruments of service on electronic 
media for use by the Client be deemed a sale by the Design Professional, and the Design Professional 
makes no warranties, either express or implied, of merchantability and fitness for any particular purpose.

_____________________________________________ ________________________
Client’s Signature Date

_____________________________________________
Company - Title

_____________________________________________ ________________________
Architects’ Signature Date

_____________________________________________
Firm - Title

_____________________________________________ ________________________
Owner’s Signature Date

_____________________________________________
Company - Title
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SECTION 230500 - COMMON WORK RESULTS FOR HVAC

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Adhesives and sealants with low emitting VOC’s.
2. Identification.
3. Sleeves.
4. Mechanical sleeve seals.
5. Firestopping.
6. Formed steel channels.
7. Flashing.

B. Related Sections: 
1. Section 03 10 00 - Concrete Forming and Accessories: Execution requirements 

for placement of sleeves in concrete forms specified by this section.
2. Section 07 84 00 - Firestopping: Product requirements for firestopping for 

placement by this section.
3. Section 07 90 00 - Joint Protection: Product requirements for sealant materials for 

placement by this section.
4. Section 23 04 00 – General Conditions for Mechanical Trades
5. Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and 

Equipment: Product and execution requirements for vibration isolators.
6. Section 23 21 13 - Hydronic Piping: Execution requirements for placement of 

hangers and supports specified by this section.

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015.
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1.3 REFERENCES

A. American Society of Mechanical Engineers: 
1. ASME B31.1 - Power Piping.
2. ASME B31.9 - Building Services Piping.

B. ASTM International: 
1. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and 

Materials.
2. ASTM E814 - Standard Test Method for Fire Tests of Through Penetration Fire 

Stops.
3. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers.
4. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems.

C. American Welding Society: 
1. AWS D1.1 - Structural Welding Code - Steel.

D. FM Global: 
1. FM - Approval Guide, A Guide to Equipment, Materials & Services Approved By 

Factory Mutual Research For Property Conservation.

E. Underwriters Laboratories Inc.: 
1. UL 263 - Fire Tests of Building Construction and Materials.
2. UL 723 - Tests for Surface Burning Characteristics of Building Materials.
3. UL 1479 - Fire Tests of Through-Penetration Firestops.
4. UL 2079 - Tests for Fire Resistance of Building Joint Systems.
5. UL - Fire Resistance Directory.

1.4 SUBMITTALS

A. Shop Drawings: Submit for identification list of wording, symbols, letter size, and color 
coding for pipe and ductwork identification and valve chart and schedule, including valve 
tag number, location, function, and valve manufacturer's name and model number.

B. Product Data for Identification: Submit for mechanical identification and mechanical sleeve 
seals manufacturers catalog literature for each product required.

C. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items:
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to:
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content.
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s).
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment.

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content. 



WESTSIDE CAMPUS CENTER CAFE ADDITION SECTION 230500

WESTERN CONNECTICUT STATE UNIVERSITY COMMON WORK RESULTS FOR HVAC

PAGE 3 OF 9

PROJECT NO. BI-2B-430

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements.

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content).

1.5 DEFINITIONS

A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or 
assembly placed in spaces between and penetrations through building materials to arrest 
movement of fire, smoke, heat, and hot gases through fire rated construction.

1.6 SYSTEM DESCRIPTION

A. Firestopping Materials: ASTM E119 or UL 263 to achieve fire ratings as noted on 
Drawings for adjacent construction, but not less than 1 hour fire rating. Firestopping 
Materials: ASTM E119, UL 263, to achieve fire ratings of adjacent construction 

B. Firestop interruptions to fire rated assemblies, materials, and components.

1.7 PERFORMANCE REQUIREMENTS

A. Firestopping: Conform to applicable code for fire resistance ratings and surface burning 
characteristics.

B. Firestopping: Provide certificate of compliance from authority having jurisdiction indicating 
approval of materials used.

1.8 QUALITY ASSURANCE

A. Through Penetration Firestopping of Fire Rated Assemblies: UL 1479 or ASTM E814 with 
0.10 inch water gage minimum positive pressure differential to achieve fire F-Ratings and 
temperature T-Ratings as indicated on Drawings, but not less than 1-hour.
1. Wall Penetrations: Fire F-Ratings as indicated on Drawings, but not less than 1-

hour.
2. Floor and Roof Penetrations: Fire F-Ratings and temperature T-Ratings as 

indicated on Drawings, but not less than 1-hour.
a. Floor Penetrations Within Wall Cavities: T-Rating is not required.

B. Through Penetration Firestopping of Non-Fire Rated Floor and Roof Assemblies: Materials 
to resist free passage of flame and products of combustion.
1. Noncombustible Penetrating Items: Noncombustible materials for penetrating 

items connecting maximum of three stories.
2. Penetrating Items: Materials approved by authorities having jurisdiction for 

penetrating items connecting maximum of two stories.
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C. Fire Resistant Joints in Fire Rated Floor, Roof, and Wall Assemblies: ASTM E1966 or UL 
2079 to achieve fire resistant rating as indicated on Drawings for assembly in which joint is 
installed.

D. Fire Resistant Joints Between Floor Slabs and Exterior Walls: ASTM E119 with 0.10 inch 
water gage minimum positive pressure differential to achieve fire resistant rating as 
indicated on Drawings for floor assembly.

E. Surface Burning Characteristics: Maximum 25/450 flame spread/smoke developed index 
when tested in accordance with ASTM E84.

F. Maintain one copy of each document on site.

G. High Performance Building Requirements:
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable.

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section.

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section.

PART 2 PRODUCTS

2.1 ADHESIVES/SEALANTS

A. All adhesives and sealants shall be products which emit low volatile organic compounds 
(VOC’s).  Adhesives shall comply with South Coast Air Quality Management District Rule 
#1168.

B. Aerosol adhesives shall comply with Green Seal Standard for Commercial Adhesives GS-
36.

C. Specifically, PVC welding products shall emit maximum VOC of 510 g/L.

2.2 IDENTIFICATION

A. Manufacturers:
1. Seton Identification Products
2. Craftmark Identification Systems
3. Safety Sign Co.
4. Substitutions: Permitted.

B. Plastic Nameplates: Laminated three-layer plastic with engraved black letters on light 
background color.
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C. Plastic Tags and Plastic Valve Tags: Laminated three-layer plastic with engraved black 
letters on light background color, minimum 1-1/2 inches diameter.

D. Plastic Pipe Markers: Factory fabricated, flexible, semi-rigid plastic, preformed to fit around 
pipe or pipe covering. Larger sizes may have maximum sheet size with spring fastener. 
Color and Lettering: Conform to ASME A13.1.

E. Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive 
backing and printed markings. Color and Lettering: Conform to ASME A13.1.

F. Underground Pipe Markers:  Provide manufacturer's standard permanent, bright-colored, 
continuous-printed plastic tape, intended for direct-burial service; not less than 6" wide x 4 
mils thick.  Provide tape with printing which most accurately indicates type of service of 
buried pipe.  Provide multi-ply tape consisting of solid aluminum foil core between 2-layers 
of plastic tape

G. Ductwork Markers:  Identify ductwork with duct markers; or provide stenciled signs and 
arrows, showing ductwork service and direction of flow, in black or white (whichever 
provides most contrast with ductwork color).

2.3 SLEEVES

A. Sleeves for Pipes Through Non-fire Rated Floors: 18 gage thick galvanized steel.

B. Sleeves for Pipes Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet 
Floors: Schedule 40 steel pipe or 18 gage thick galvanized steel.

C. Sleeves for Round Ductwork: Galvanized steel.

D. Sleeves for Rectangular Ductwork: Galvanized steel.

E. Sealant: Acrylic for non-fire rated penetrations.

F. Escutcheons:  The Contractor shall provide chrome plated escutcheons on pipes, conduit 
and ductwork wherever they pass through floors, ceilings, walls or partitions in finished 
locations. 

2.4 MECHANICAL SLEEVE SEALS

A. Manufacturers:
1. Thunderline Link-Seal, Inc. 
2. Fernco 
3. BWM 
4. Substitutions: Permitted.

B. Product Description: Modular mechanical type, consisting of interlocking synthetic rubber 
links shaped to continuously fill annular space between object and sleeve, connected with 
bolts and pressure plates causing rubber sealing elements to expand when tightened, 
providing watertight seal and electrical insulation.
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2.5 FORMED STEEL CHANNEL

A. Manufacturers:
1. Allied Tube & Conduit Corp. 
2. B-Line Systems 
3. Unistrut Corp. 
4. Substitutions: Permitted.

B. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center.

2.6 FLASHING

A. Metal Flashing: 26 gage thick galvanized steel.

B. Metal Counterflashing: 22 gage thick galvanized steel.

C. Lead Flashing: 
1. Waterproofing: 5 lb./sq. ft sheet lead.
2. Soundproofing: 1 lb./sq. ft sheet lead.

D. Flexible Flashing: 47 mil thick sheet butyl; compatible with roofing.

E. Caps: Steel, 22 gage minimum; 16 gage at fire resistant elements.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify openings are ready to receive sleeves.

3.2 INSTALLATION – IDENTIFICATION FOR HVAC WORK

A. Install plastic nameplates with adhesive for equipment and devices located inside the 
building.

B. Install plastic nameplates with rivets for equipment and devices located outside the 
building.

C. Install plastic tags with corrosion resistant metal chain.

D. Pipe markers shall be color coded and shall identify the pipe size, type of piping system 
and direction of flow.  Markers shall be located as listed below wherever piping is exposed 
to view in occupied spaces, mechanical rooms, accessible maintenance spaces (shafts, 
tunnels, plenums) and exterior non-concealed locations:
1. Near each valve, control device, major equipment items and points of origination 

and termination
2. Near each branch, excluding short take-offs for fixtures and terminal units; mark 

each pipe at branch, where there could be question of flow pattern.
3. Near locations where pipes pass through walls or floors/ceilings, or enter non-

accessible enclosures.
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4. At access doors, manholes and similar access points which permit view of 
concealed piping.

5. Spaced intermediately at maximum spacing of 50' along each piping run, except 
reduce spacing to 25' in congested areas of piping and equipment.

6. On piping above removable acoustical ceilings, except omit intermediately spaced 
markers.

E. Ductwork markers shall be provided:
1. Ductwork markers shall be color coded and shall identify the type of system and 

direction of flow.  
2. In each space where ductwork is exposed, or concealed only by removable ceiling 

system, locate signs near points where ductwork originates or continues into 
concealed enclosures (shaft, underground or similar concealment), and at 50' 
spacing along exposed runs.  Locate identification at air handling equipment.

3. Provide duct markers or stenciled signs on each access door in ductwork and 
housings, indicating purpose of access (fire damper, temperature sensor, etc.) 
and other maintenance and operating instructions, and appropriate safety and 
procedural information.

4. Access doors for fire and smoke dampers shall be permanently identified on the 
exterior by a label having letter not less the 0.5 inches in height reading “SMOKE 
DAMPER”, FIRE DAMPER, etc.

F. Underground Pipe Markers: During back-filling/top-soiling of each exterior underground 
piping systems, install continuous underground-type plastic line marker, located directly 
over buried line at 6" to 8" below finished grade.  Where multiple small lines are buried in 
common trench and do not exceed overall width of 16", install single line marker.  For tile 
fields and similar installations, mark only edge pipe lines of field.

G. Plastic Tags and Plastic Valve Tags: 
1. Provide valve tag on every valve, cock and control device in each piping system; 

exclude check valves, valves within factory-fabricated equipment units, HVAC 
terminal devices and similar rough-in connections of end-use fixtures and units.  
List each tagged valve in valve schedule for each piping system.  For each page 
of valve schedule, provide glazed display frame, with screws for removable 
mounting on masonry walls.

2. Submit valve schedule for each piping system, typewritten and reproduced on 8-
1/2" x 11" bond paper.  Tabulate valve number, piping system, system 
abbreviation (as shown on tag), location of valve (room or space), and variations 
for identification (if any).  Mark valves which are intended for emergency shut-off 
and similar special uses, by special "flags", in margin of schedule.  In addition to 
mounted copies, furnish extra copies for Maintenance Manuals as specified in 
Division 1.

H. Mechanical identification work shall comply with ANSI A13.1. Names, abbreviations and 
other designations used in mechanical identification work, shall correspond with 
designations shown on drawings, specified or scheduled.

I. Piping, valves and controls in all rooms housing equipment with refrigerants shall be 
labeled per ASHRAE 15 – Safety Standard for Refrigeration Systems.
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3.3 INSTALLATION - SLEEVES

A. Exterior watertight entries: Seal with mechanical sleeve seals.

B. Set sleeves in position in forms. Provide reinforcing around sleeves.

C. Size sleeves large enough to allow for movement due to expansion and contraction. 
Provide for continuous insulation wrapping.

D. Extend sleeves through floors 1 inch above finished floor level. Caulk sleeves.

E. Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe or 
duct and adjacent work with firestopping insulation and caulk airtight. Provide close fitting 
metal collar or escutcheon covers at both sides of penetration.

F. Mechanical Sleeve Seal:  When piping or conduit penetrate a wall below grade, the floor 
of a mechanical room located above an occupied space, or other locations where water 
may cause damage, such penetrations shall be made completely watertight with 
mechanical sleeve seal, such that a liquid leak shall not pass through the penetration.

G. Install chrome plated steel escutcheons at finished surfaces.

3.4 INSTALLATION – FLASHING AND CURBS

A. Provide flexible flashing and metal counter-flashing where piping and ductwork penetrate 
weather or waterproofed walls, floors, and roofs.

B. Where multiple pipes penetrate the roof at one location, provide a minimum 30” high roof 
curb.  Piping shall penetrate side wall of the roof curb.  Seal and flash each pipe as it 
penetrates the wall of the curb.  In addition, provide aluminum rain shield over side wall 
piping where it penetrates the curb.

C. Provide acoustical lead flashing around ducts and pipes penetrating equipment rooms for 
sound control.

D. Provide curbs for roof installations 12 inches minimum high above roofing surface. Flash 
and counter-flash with sheet metal; seal watertight. Attach counter-flashing to equipment 
and lap base flashing on roof curbs. Flatten and solder joints.

E. Adjust storm collars tight to pipe with bolts; caulk around top edge. Use storm collars 
above roof jacks. Screw vertical flange section to face of curb.

3.5 INSTALLATION - FIRESTOPPING

A. Install material at fire rated construction perimeters and openings containing penetrating 
sleeves, piping, ductwork, and other items, requiring firestopping.

B. Apply primer where recommended by manufacturer for type of firestopping material and 
substrate involved, and as required for compliance with required fire ratings.
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C. Apply firestopping material in sufficient thickness to achieve required fire and smoke 
rating, to uniform density and texture.

D. Place foamed material in layers to ensure homogenous density, filling cavities and spaces. 
Place sealant to completely seal junctions with adjacent dissimilar materials.

E. Remove dam material after firestopping material has cured. 

F. Fire Rated Surface: 
1. Seal opening at floor, wall, partition, ceiling, and roof as follows: 

a. Install sleeve through opening and extending beyond minimum of 1 inch 
on both sides of building element.

b. Size sleeve allowing minimum of 1 inch void between sleeve and building 
element.

c. Pack void with backing material.
d. Seal ends of sleeve with UL listed fire resistive silicone compound to meet 

fire rating of structure penetrated.
2. Where bus, conduit, wireway, penetrates fire rated surface, install firestopping 

product in accordance with manufacturer's instructions.

G. Non-Rated Surfaces: 
1. Seal opening through non-fire rated wall, partition floor, ceiling, and roof opening 

as follows: 
a. Install sleeve through opening and extending beyond minimum of 1 inch 

on both sides of building element.
b. Size sleeve allowing minimum of 1 inch void between sleeve and building 

element.
c. Install type of firestopping material recommended by manufacturer.

2. Install escutcheons or ceiling plates where conduit, penetrates non-fire rated 
surfaces in occupied spaces. Occupied spaces include rooms with finished 
ceilings and where penetration occurs below finished ceiling.

3. Exterior wall openings below grade: Assemble rubber links of mechanical sealing 
device to size of piping and tighten in place, in accordance with manufacturer's 
instructions.

4. Interior partitions: Seal pipe penetrations at data rooms. Apply sealant to both 
sides of penetration to completely fill annular space between sleeve and conduit.

END OF SECTION 23 0500
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 GENERAL

1.1 SUMMARY

A. Section includes single- and three-phase motors for application on equipment provided 
under other sections and for motors furnished loose to Project.

B. Related Sections:
1. Section 23 04 00 – General Conditions for Mechanical Trades
2. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
3. Section 26 05 53 - Identification for Electrical Systems.

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015.

1.3 REFERENCES

A. American Bearing Manufacturers Association:
1. ABMA 9 - Load Ratings and Fatigue Life for Ball Bearings.

B. National Electrical Manufacturers Association:
1. NEMA MG 1 - Motors and Generators.

C. International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution 

Equipment and Systems.
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1.4 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Submittal procedures.

B. Product Data: Submit catalog data for each motor furnished loose. Indicate nameplate 
data, standard compliance, electrical ratings and characteristics, and physical dimensions, 
weights, mechanical performance data, and support points.

C. Test Reports: Indicate procedures and results for specified factory and field testing and 
inspection.

D. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items:
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to:
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content.
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s).
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment.

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content. 

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements.

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content).

1.5 QUALITY ASSURANCE

A. High Performance Building Requirements:
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable.

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section.

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section.
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1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience.

B. Testing Agency: Company member of International Electrical Testing Association and 
specializing in testing products specified in this section with minimum three years 
documented experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.

B. Lift only with lugs provided. Handle carefully to avoid damage to components, enclosure, 
and finish.

C. Protect products from weather and moisture by covering with plastic or canvas and by 
maintaining heating within enclosure.

D. For extended outdoor storage, remove motors from equipment and store separately.

PART 2 PRODUCTS

2.1 MOTORS

A. Manufacturers:
1. Baldor Electric.
2. General Electric.
3. Marathon Electric.
4. Reliance Electric
5. Substitutions: Section 01 60 00 - Product Requirements.

B. Motors 3/4 hp and Larger: Three-phase motor except where specifically noted otherwise.

C. Visible Nameplate:  Indicating motor horsepower, voltage, phase, cycles, RPM, full load 
amps, locked rotor amps, frame size, manufacturer's name and model number, service 
factor, power factor, efficiency.

D. Wiring Terminations: Furnish terminal lugs to match branch circuit conductor quantities, 
sizes, and materials indicated.

E. Three-Phase Motors: NEMA MG 1, Design B, energy-efficient squirrel-cage induction 
motor, with windings to accomplish starting methods and number of speeds as indicated 
on Drawings.
1. 60 Hertz except where specifically noted otherwise.
2. Enclosure: Meet conditions of installation.
3. Design for continuous operation in 40 degrees C environment, with temperature 

rise in accordance with NEMA MG 1 limits for insulation class, service factor, and 
motor enclosure type.

4. Insulation System: NEMA Class B or better.
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5. Motor Frames: NEMA Standard T-Frames of steel, aluminum, or cast iron with 
end brackets of cast iron or aluminum with steel inserts.

6. Thermistor System (Motor Frame Sizes 254T and Larger): Three PTC thermistors 
embedded in motor windings and epoxy encapsulated solid state control relay 
with wiring to terminal box.

7. Bearings: Grease lubricated anti-friction ball bearings with housings equipped with 
plugged provision for relubrication, rated for minimum ABMA 9, L-10 life of 
200,000 hours. Calculate bearing load with NEMA minimum V-belt pulley with belt 
center line at end of NEMA standard shaft extension. Stamp bearing sizes on 
nameplate.

8. Sound Power Levels: Conform to NEMA MG 1.

F. Single Phase Motors:
1. Permanent split-capacitor type where available, otherwise use split-phase 

start/capacitor run or capacitor start/capacitor run motor.
2. 60 Hertz except where specifically noted otherwise
3. Starting Torque:  Exceeding one fourth of full load torque.
4. Starting Current:  Up to six times full load current.
5. Open Drip-proof or Enclosed Air Over Enclosure:  Class A (50 degrees C 

temperature rise) insulation, minimum 1.0 Service Factor, pre-lubricated sleeve or 
ball bearings, automatic reset overload protector.

2.2 MISCELLANEOUS SPECIALTIES

A. Explosion-Proof Motors:  UL approved and labeled for hazard classification, with over 
temperature protection.

B. 10 HP and larger:  All motors shall be provided with AEGIS SGR bearing protection ring or 
approved equal; factory installed in the motor housing.  

C. Inverter Duty Rated Motors:  Totally enclosed blower cooled (TEBC) with Class H 
insulation, two normally closed thermal protectors, 1800 rpm for belt drive application.  
Blower motor shall be 230/460 volt, three phase.

D. Multiple Speed Motors:  Through tapped windings.

2.3 SOURCE QUALITY CONTROL

A. Test motors in accordance with NEMA MG 1, including winding resistance, no-load speed 
and current, locked rotor current, insulation high-potential test, and mechanical alignment 
tests.

2.4 EFFICIENCY

A. All motors shall be “Premium Efficiency” with minimum efficiencies as required by the local 
utility company’s current rebate program.  The nominal efficiency shall be stamped on the 
nameplate in accordance with NEMA Standard MG. 1.
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PART 3 EXECUTION

3.1 INSTALLATION

A. Install securely on firm foundation. Mount ball bearing motors with shaft in any position.

B. Install engraved plastic nameplates in accordance with Section 26 05 53.

C. Ground and bond motors in accordance with Section 26 05 26.

3.2 FIELD QUALITY CONTROL

A. Section 01 40 00 - Quality Requirements and Section 01 70 00 - Execution and Closeout 
Requirements: Field inspecting, testing, adjusting, and balancing.

B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Perform inspections and tests listed in NETA ATS, Section 7.15.

END OF SECTION 23 0513
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SECTION 230516 - EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Design of expansion system and anchors.
2. Flexible pipe connectors.
3. Expansion joints.
4. Expansion compensators.
5. Pipe alignment guides.
6. Swivel joints.
7. Pipe anchors.

B. Related Sections:
1. Section 23 04 00 – General Conditions for Mechanical Trades
2. Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment: 

Product and installation requirements for piping hangers and supports.
3. Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and 

Equipment: Product and installation requirements for vibration isolators used in 
piping systems.

4. Section 23 21 13 - Hydronic Piping: Product and installation requirements for 
piping used in hydronic heating and cooling systems.

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015.
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1.3 REFERENCES

A. American Society of Mechanical Engineers:
1. ASME B31.1 - Power Piping.
2. ASME B31.9 - Building Services Piping.
3. ASME Section IX - Boiler and Pressure Vessel Code - Welding and Brazing 

Qualifications.

B. American Welding Society:
1. AWS D1.1 - Structural Welding Code - Steel.

1.4 DESIGN REQUIREMENTS

A. Provide design, details, work and equipment required for expansion and contraction of hot 
water and steam piping systems. Verify anchors, guides, and expansion joints provide and 
adequately protect system.

B. Provide structural work and equipment required for expansion and contraction of piping. 
Verify anchors, guides, and expansion joints provide and adequately protect system.

C. Expansion Compensation Design Criteria:
1. Installation Temperature: 50 degrees F.
2. Hot Water Heating System Temperature: 210 degrees F.
3. Safety Factor: 30 percent.

1.5 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B. Pipe Expansion Analysis, Design and Certification:
1. Provide pipe expansion and anchoring calculations for all steam and hot water 

piping systems including connections to equipment and to the structure. Piping 
layouts and associated calculations must be stamped by a registered professional 
engineer with at least five years of pipe expansion experience, licensed in the 
state of the job location.

2. Analysis must indicate calculated dead loads, active expansion loads and capacity 
of materials utilized for connections to equipment and structure. Analysis must 
detail anchoring methods, bolt diameter, embedment and/or welded length. All 
expansion and anchoring devices shall be designed to accept the forces as 
calculated.

C. Shop Drawings: Indicate layout of piping systems, including flexible connectors, expansion 
joints, expansion compensators, loops, offsets and swing joints. 
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D. Product Data:
1. Flexible Pipe Connectors: Indicate maximum temperature and pressure rating, 

face-to-face length, live length, hose wall thickness, hose convolutions per foot 
and per assembly, fundamental frequency of assembly, braid structure, and total 
number of wires in braid.

2. Expansion Joints: Indicate maximum temperature and pressure rating, and 
maximum expansion compensation.

E. Design Data: Indicate criteria and show calculations. Submit calculations sealed by a 
registered professional engineer.

F. Manufacturer's Installation Instructions: Submit special procedures.

G. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

H. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items:
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to:
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content.
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s).
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment.

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content. 

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements.

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content).

1.6 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of flexible pipe connectors, expansion 
joints, anchors, and guides.

C. Operation and Maintenance Data: Submit adjustment instructions.
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1.7 QUALITY ASSURANCE

A. Perform Work in accordance with ASME B31.1 code for installation of piping systems and 
ASME Section IX for welding materials and procedures.

B. Maintain one copy of each document on site.

C. High Performance Building Requirements:
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable.

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section.

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section.

1.8 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum five years experience.

B. Installer: Company specializing in performing Work of this section with minimum three 
years experience.

C. Design expansion compensating system under direct supervision of Professional Engineer 
experienced in design of this Work and licensed in state which the Work will occur.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.

B. Accept expansion joints on site in factory packing with shipping bars and positioning 
devices intact. Inspect for damage.

C. Protect equipment from exposure by leaving factory coverings, pipe end protection, and 
packaging in place until installation.

1.10 WARRANTY

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product 
bonds.

B. Furnish one year manufacturer warranty for leak free performance of packed expansion 
joints.
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PART 2 PRODUCTS

2.1 FLEXIBLE PIPE CONNECTORS

A. Manufacturers:
1. Mason 
2. Metraflex 
3. Vibration Elimination 
4. Substitutions: Section 01 60 00 - Product Requirements.

B. Steel Piping:
1. Inner Hose: Stainless Steel.
2. Exterior Sleeve: Double braided stainless steel.
3. Pressure Rating: 200 psig WOG and 250 degrees F.
4. Joint: As specified for pipe joints.
5. Size: Use pipe-sized units.
6. Maximum offset: 1 inch on each side of installed center line.

C. Copper Piping:
1. Inner Hose: Bronze.
2. Exterior Sleeve: Braided bronze.
3. Pressure Rating: 200 psig WOG and 250 degrees F.
4. Joint: As specified for pipe joints.
5. Size: Use pipe sized units.
6. Maximum offset: 1 inch on each side of installed center line.

2.2 EXPANSION JOINTS

A. Manufacturers:
1. Mason 
2. Metraflex 
3. Vibration Elimination 
4. Substitutions: Section 01 60 00 - Product Requirements.

B. Carbon Steel Expansion Compensator:
1. Mason Mercer ECFFL / ECMN or approved equal.
2. Externally pressurized expansion compensator with 2 ply 304 stainless steel 

bellows in carbon steel casing,
3. Maximum Temperature: 300 degrees F at 170 psig.
4. Joint: Flanged or threaded carbon steel.

C. Copper Expansion Compensator:
1. Mason Mercer ECCPS or approved equal.
2. Externally pressurized expansion compensator with 2 ply, 304 stainless steel 

bellows in stainless steel casing
3. Maximum Temperature: 300 degrees F at 170 psig.
4. Joint: copper sweat ends.
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2.3 ACCESSORIES

A. Manufacturers:
1. Mason 
2. Metraflex 
3. Vibration Elimination 
4. Substitutions: Section 01 60 00 - Product Requirements.

B. Pipe Alignment Guides: Two piece welded steel with enamel paint, bolted, with spider to fit 
standard pipe, frame with four mounting holes, clearance for minimum 1 inch thick 
insulation, minimum 3 inch travel.

C. Pipe Anchors:  All-directional acoustical pipe anchor, consisting of two sizes of steel tubing 
separated by a minimum 1/2" (12mm) thick 60 durometer neoprene.  Vertical restraint 
shall be provided by similar material arranged to prevent vertical travel in either direction.  
Allowable loads on the isolation material should not exceed 500 psi (.35 kg/mm2) and the 
design shall be balanced for equal resistance in any direction.

D. Swivel Joints: Bronze body, double ball bearing race, field lubricated, with rubber (Buna-N) 
o-ring seals.

PART 3 EXECUTION

3.1 INSTALLATION

A. Install Work in accordance with ASME B31.1.

B. Install flexible pipe connectors on:
1. Pipes connected to pumps.
2. Pipes connected to equipment supported by vibration isolation. Refer to Section 

23 05 48. Provide line size flexible connectors.

C. All piping connections to pumps shall be made with flexible pipe connectors.

D. Install flexible connectors at right angles to displacement. Install one end immediately 
adjacent to isolated equipment and anchor other end. Install in horizontal plane unless 
indicated otherwise.

E. Rigidly anchor pipe to building structure. Provide pipe guides to direct movement only 
along axis of pipe. Erect piping so strain and weight is not on cast connections or 
apparatus.

F. Provide support and anchors for controlling expansion and contraction of piping. Provide 
loops, pipe offsets, and swing joints, or expansion joints where required. Refer to Section 
23 05 29 for pipe hanger installation requirements.

G. For systems using grooved piping systems, provide with minimum one joint per inch pipe 
diameter instead of flexible connector supported by vibration isolation.
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H. Provide piping expansion joints or expansion loops as indicated on Drawings and as 
scheduled below:
1. Provide and install pipe expansion joints or expansion loops at all conditions listed 

below and as required to minimize stress on the piping systems.
2. Provide pipe guides at inlet and outlet of each expansion joint and expansion loop.
3. Where expansion joints or loops are required, provide pipe anchors at ends of 

each straight length of run.
4. Provide and install expansion joints, expansion loops, pipe guides and anchors 

per ASHRAE Guiltiness and manufacturer’s recommendations.

PIPING SYSTEM

PIPING 
MATERIAL

PIPE

SIZE

Condition Requiring expansion joint or 
expansion loop (all conditions assume 
“offset leg” at end of runs are minimum 
12’0” long)

Hot water supply and return

(all temperatures)

Copper Up to 3 
inches

All straight sections of piping over 90’ 
long.

Hot water supply and return

 (all temperatures)

Steel Up to 2 
inches

All straight sections of piping over 140’ 
long.

Hot water supply and return

 (all temperatures)

Steel 2”  to 4” All straight sections of piping over 90’ 
long

Hot water supply and return

 (all temperatures)

Steel 5” to 8” All straight sections of piping over 45’ 
long

3.2 MANUFACTURER'S FIELD SERVICES

A. Section 01 40 00 - Quality Requirements: Manufacturers’ field services.

B. Furnish inspection services by flexible pipe manufacturer's representative for final 
installation and certify installation is in accordance with manufacturer's recommendations 
and connectors are performing satisfactorily.

END OF SECTION 23 0516
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SECTION 230523 - GENERAL-DUTY VALVES FOR HVAC PIPING

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Gate valves.
2. Globe valves.
3. Ball valves.
4. Butterfly valves.
5. Check valves.

B. Related Sections:
1. Section 23 04 00 – General Conditions for Mechanical Trades
2. Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment: 

Product and installation requirements for pipe hangers and supports.
3. Section 23 07 00 - HVAC Insulation: Product and installation requirements for 

insulation for valves.
4. Section 23 21 13 - Hydronic Piping: Product and installation requirements for 

piping used in hydronic piping systems.
5. Section 23 21 16 - Hydronic Piping Specialties: Product and installation 

requirements for piping specialties used in hydronic piping systems.

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015.
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1.3 REFERENCES

A. ASTM International:
1. ASTM A216/A216M - Standard Specification for Steel Castings, Carbon, Suitable 

for Fusion Welding, for High-Temperature Service.
2. ASTM D1785 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) 

Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.
3. ASTM D4101 - Standard Specification for Propylene Injection and Extrusion 

Materials.

B. Manufacturers Standardization Society of the Valve and Fittings Industry:
1. MSS SP 67 - Butterfly Valves.
2. MSS SP 70 - Cast Iron Gate Valves, Flanged and Threaded Ends.
3. MSS SP 71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends.
4. MSS SP 78 - Cast Iron Plug Valves, Flanged and Threaded Ends.
5. MSS SP 80 - Bronze Gate, Globe, Angle and Check Valves.
6. MSS SP 85 - Cast Iron Globe & Angle Valves, Flanged and Threaded.
7. MSS SP 110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and 

Flared Ends.

1.4 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B. Product Data: Submit manufacturers catalog information with valve data and ratings for 
each service.  Valve pressure and temperature ratings shall be in accordance with 
pressure and temperature ratings of systems they serve. 

C. Manufacturer's Installation Instructions: Submit hanging and support methods, joining 
procedures.

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

E. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items:
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to:
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content.
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s).
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment.

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content. 

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements.
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4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content).

1.5 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for submittals.

B. Project Record Documents: Record actual locations of valves.

C. Operation and Maintenance Data: Submit installation instructions, spare parts lists, 
exploded assembly views.

1.6 QUALITY ASSURANCE

A. Maintain one copy of each document on site.

B. High Performance Building Requirements:
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable.

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section.

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section.

1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years experience.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, 
storing, and protecting products.

B. Accept valves on site in shipping containers with labeling in place. Inspect for damage.

C. Provide temporary protective coating on cast iron and steel valves.
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1.9 ENVIRONMENTAL REQUIREMENTS

A. Section 01 60 00 - Product Requirements: Environmental conditions affecting products on 
site.

B. Do not install valves underground when bedding is wet or frozen.

1.10 WARRANTY

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for warranties.

B. Furnish one year manufacturer warranty for valves excluding packing.

1.11 EXTRA MATERIALS

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for extra 
materials.

B. Furnish two packing kits for each size valve.

PART 2 PRODUCTS

2.1 GATE VALVES

A. Manufacturers:
1. Crane Valve, North America.
2. Milwaukee Valve Company. 
3. NIBCO, Inc.
4. Stockham Valves & Fittings Model.
5. Watts

B. 2 inches and Smaller: MSS SP 80, Class 125 / 250, bronze body, bronze trim, threaded 
union bonnet, non-rising stem, hand-wheel, solid wedge disc, solder o threaded ends.

C. 2-1/2 inches and Larger: MSS SP 70, Class 125 / 250,  iron body, bronze trim, bolted 
bonnet, non-rising stem, hand-wheel, outside screw and yoke, solid wedge disc with 
bronze seat rings, flanged ends. Furnish chain-wheel operators for valves 6 inches and 
larger mounted over 8 feet above floor.

2.2 GLOBE VALVES

A. Manufacturers:
1. Crane Valve, North America 
2. Milwaukee Valve Company 
3. NIBCO, Inc. 
4. Stockham Valves & Fittings 
5. Watts 
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B. 2 inches and Smaller: MSS SP 80, Class 125, bronze body, bronze trim, threaded bonnet, 
hand wheel, Buna-N composition disc, threaded ends.

C. 2-1/2 inches and Larger: MSS SP 85, Class 125, cast iron body, bronze trim, hand wheel, 
outside screw and yoke, flanged ends. Furnish chain-wheel operators for valves 6 inches 
and larger mounted over 8 feet above floor.

2.3 BALL VALVES

A. Manufacturers:
1. Crane Valve, North America 
2. Jamesbury 
3. NIBCO, Inc. 
4. Stockham Valves & Fittings 
5. Watts 

B. 2 inches and Smaller: MSS SP 110, Class 150, bronze, two piece body, type 316 stainless 
steel ball, full port, teflon seats, blow-out proof stem, solder or threaded ends with union, 
lever handle.

C. 2-1/2 inches and Larger: MSS SP 110, Class 150, bronze, three piece body, type 316 
stainless steel ball, full port, teflon seats, blow-out proof stem, solder or threaded ends, 
lever handle.

2.4 BALL VALVES (Press Style)

A. Manufacturers: 
1. Viega
2. Milwaukee Valve Company 
3. Watts 
4. Substitutions: Not Permitted.

B. 2 inches and Smaller: MSS SP 110, Class 150, bronze, two piece body, chrome plated 
bronze ball, regular port, teflon seats, blow-out proof stem and lever handle.

C. Press Fitting: Copper press fitting shall conform to the material and sizing requirements of 
ASME B16.18 or ASME B16.22. Sealing elements for copper or copper alloy press fittings 
shall be EPDM.

2.5 BUTTERFLY VALVES

A. Manufacturers:
1. Crane Valve, North America 
2. Keystone 
3. NIBCO, Inc. 
4. Stockham Valves & Fittings 
5. Centerline.
6. Norriseal. 
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B. 2-1/2 inches and Larger: MSS SP 67, Class 150.
1. Body: Cast or ductile iron, wafer or lug ends, stainless steel stem, extended neck.
2. Disc: Aluminum bronze.
3. Seat: Resilient replaceable EPDM.
4. Handle and Operator: 10 position lever handle. Furnish gear operators for valves 

8 inches and larger, and chain-wheel operators for valves mounted over 8 feet 
above floor.

2.6 PLUG VALVES

A. Manufacturers: 
1. DeZURIK, Unit of SPX Corp. 
2. Flow Control Equipment, Inc. 
3. Homestead Valve 

B. Furnish materials in accordance with Owner’s guidelines.

C. MSS SP 78, Class 150, semi-steel construction, square or rectangular port, full pipe area, 
pressure lubricated, teflon packing, threaded ends. Furnish one plug valve wrench for 
every ten plug-valves with minimum of one wrench.  Provide with threaded ends for 2” and 
smaller and flanged ends for sizes over 2”. 

2.7 SWING CHECK VALVES

A. Horizontal Swing Check Valves: 
1. Manufacturers: 

a. Crane Valve, North America 
b. Milwaukee Valve Company 
c. NIBCO, Inc. 
d. Stockham Valves & Fittings 
e. Watts 

2. 2 inches and Smaller: MSS SP 80, Class 150 body and cap, bronze seat, Buna-N 
disc, solder or threaded ends.

3. 2-1/2 inches and Larger: MSS SP 71, Class 125 cast iron body, bolted cap, 
bronze or cast iron disc, renewable disc seal and seat, flanged ends.

B. Spring Loaded Check Valves:
1. Manufacturers:

a. Crane Valve, North America 
b. Milwaukee Valve Company 
c. NIBCO, Inc. 
d. Stockham Valves & Fittings 
e. Watts 

2. Class 125, aluminum bronze disc, Buna-N seat, split plate, hinged with stainless 
steel spring, resilient seal bonded to body.  Pressure drop shall not exceed 1 psig 
at design flow.
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2.8 CHECK VALVES (Press Style Fittings)

A. Spring Loaded Check Valves :
1. Manufacturers: 

a. Viega
b. Milwaukee Valve Company 
c. Watts 
d. Substitutions: Not Permitted.

2. 2 inches and Smaller: MSS SP 80, Class 250, bronze body, in-line spring lift 
check, silent closing, Buna-N disc, integral seat.

3. Press Fitting: Copper press fitting shall conform to the material and sizing 
requirements of ASME B16.18 or ASME B16.22. Sealing elements for copper or 
copper alloy press fittings shall be EPDM.

PART 3 EXECUTION

3.1 EXAMINATION

A. Section 01 30 00 - Administrative Requirements: Verification of existing conditions before 
starting work.

B. Verify piping system is ready for valve installation.

3.2 INSTALLATION

A. Install valves with stems upright or horizontal, not inverted.

B. Install brass male adapters each side of valves in copper piped system. Solder adapters to 
pipe.

C. Install 3/4 inch ball valves with cap for drains at main shut-off valves, low points of piping, 
bases of vertical risers, and at equipment.

D. Install valves with clearance for installation of insulation and allowing access.

E. Use gate, ball or butterfly valves for shut-off and to isolate equipment, part of systems, or 
vertical risers.

F. Use globe valves for throttling, bypass, or manual flow control services.

G. Use 3/4 inch gate or ball valves with cap for drains at main shut-off valves, low points of 
piping, bases of vertical risers, and at equipment. In mechanical rooms, pipe to nearest 
floor drain.

H. Use horizontal swing check valves on discharge of pumps.

I. Provide access where valves and fittings are not accessible. Coordinate size and location 
of access doors with Section 08 31 13.
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J. Refer to Section 23 05 29 for pipe hangers.

K. Refer to Section 23 07 00 for insulation requirements for valves.

3.3 INSTALLATION – PRESS STYLE FITTINGS

A. Press connections: Copper and copper alloy press connections shall be made in 
accordance with the manufacturer’s installation instructions. The tubing shall be fully 
inserted into the fitting and the tubing marked at the shoulder of the fitting. The fitting 
alignment shall be checked against the mark on the tubing to assure the tubing is fully 
engaged (inserted) in the fitting. The joints shall be pressed using the tool(s) 
recommended by the manufacturer.  Contractor shall be trained on the use and installation 
of the system by manufacturer’s representative.

3.4 VALVE APPLICATIONS / GENERAL INFO

A. Provide valve charts posted in frames behind plexi-glass.  Charts shall be installed in 
Mech Rooms and shall include piping diagrams keyed to listing of valves.

B. Install shutoff and drain valves at locations indicated on Drawings in accordance with this 
Section.

C. Install ball, butterfly or gate valves for shut-off and to isolate equipment, part of systems, 
or vertical risers.

D. Install ball butterfly or globe valves for throttling, bypass, or manual flow control services.

E. Install spring loaded check valves on discharge of water pumps.

END OF SECTION 23 0523
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND 

EQUIPMENT

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes: 
1. Pipe hangers and supports.
2. Hanger rods.
3. Inserts.
4. Roof Curbs.
5. Roof supports for piping, ductwork and equipment.

B. Related Sections: 
1. Section 03 10 00 - Concrete Forming and Accessories: Execution requirements 

for placement of sleeves in concrete forms specified by this section.
2. Section 23 04 00 – General Conditions for Mechanical Trades
3. Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and 

Equipment: Product and execution requirements for vibration isolators.
4. Section 23 23 00 - Refrigerant Piping: Execution requirements for placement of 

hangers and supports specified by this section.
5. Section 23 21 13 - Hydronic Piping: Execution requirements for placement of 

hangers and supports specified by this section.

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015.
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1.3 REFERENCES

A. American Society of Mechanical Engineers: 
1. ASME B31.1 - Power Piping.
2. ASME B31.9 - Building Services Piping.

B. ASTM International: 

C. American Welding Society: 
1. AWS D1.1 - Structural Welding Code - Steel.

D. Manufacturers Standardization Society of the Valve and Fittings Industry: 
1. MSS SP 58 - Pipe Hangers and Supports - Materials, Design and Manufacturer.
2. MSS SP 69 - Pipe Hangers and Supports - Selection and Application.
3. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices.

1.4 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Submittal procedures.

B. Shop Drawings: Indicate system layout with location including critical dimensions, sizes, 
and pipe hanger and support locations and detail of trapeze hangers.

C. Product Data: 
1. Hangers and Supports: Submit manufacturers catalog data including load 

capacity.

D. Design Data: Indicate load carrying capacity of trapeze, multiple pipe, and riser support 
hangers. Indicate calculations used to determine load carrying capacity of trapeze, 
multiple pipe, and riser support hangers. 

E. Manufacturer's Installation Instructions: 
1. Hangers and Supports: Submit special procedures and assembly of components.

F. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

G. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items:
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to:
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content.
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s).
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment.

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content. 
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3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements.

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content).

1.5 QUALITY ASSURANCE

A. Perform Work in accordance with applicable authority for welding hanger and support 
attachments to building structure.

B. High Performance Building Requirements:
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable.

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section.

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years documented experience.

B. Installer: Company specializing in performing Work of this section approved by 
manufacturer.

1.7 PRE-INSTALLATION MEETINGS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, 
storing, and protecting products.

B. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification.

C. Protect from weather and construction traffic, dirt, water, chemical, and damage, by 
storing in original packaging.
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1.9 ENVIRONMENTAL REQUIREMENTS

A. Section 01 60 00 - Product Requirements: Environmental conditions affecting products on 
site.

B. Do not apply firestopping materials when temperature of substrate material and ambient 
air is below 60 degrees F.

C. Maintain this minimum temperature before, during, and for minimum 3 days after 
installation of firestopping materials.

D. Provide ventilation in areas to receive solvent cured materials.

1.10 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

PART 2 PRODUCTS

2.1 PIPE HANGERS AND SUPPORTS

A. Manufacturers: 
1. Flex-Weld, Inc. 
2. Globe Pipe Hanger Products Inc. 
3. Superior Valve Co. 
4. Grinnell Corp.
5. Creative Systems Inc.
6. Superior Valve Co.

B. Hydronic Piping: 
1. Conform to ASME B31.9, ASTM F708, MSS SP58, MSS SP69, or MSS SP89.
2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Carbon steel, adjustable swivel, split 

ring.
3. Hangers for Cold Pipe Sizes 2 inches and Larger: Carbon steel, adjustable, clevis.
4. Hangers for Hot Pipe Sizes 2 to 4 inches: Carbon steel, adjustable, clevis.
5. Hangers for Hot Pipe Sizes 5 inches and Larger: Adjustable steel yoke, cast iron 

roll, double hanger.
6. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger 

rods.
7. Multiple or Trapeze Hangers for Hot Pipe Sizes 5 inches and Larger: Steel 

channels with welded spacers and hanger rods, cast iron roll.
8. Wall Support for Pipe Sizes 3 inches and Smaller: Cast iron hooks.
9. Wall Support for Pipe Sizes 4 inches and Larger: Welded steel bracket and 

wrought steel clamp.
10. Wall Support for Hot Pipe Sizes 5 inches and Larger: Welded steel bracket and 

wrought steel clamp with adjustable steel yoke and cast iron roll.
11. Vertical Support: Steel riser clamp.
12. Floor Support for Cold Pipe: Cast iron adjustable pipe saddle, lock nut, nipple, 

floor flange, and concrete pier or steel support.
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13. Floor Support for Hot Pipe Sizes 4 Inches and Smaller: Cast iron adjustable pipe 
saddle, lock nut, nipple, floor flange, and concrete pier or steel support.

14. Floor Support for Hot Pipe Sizes 5 inches and Larger: Adjustable cast iron roll and 
stand, steel screws, and concrete pier or steel support.

15. Copper Pipe Support: Copper-plated, carbon steel ring.

C. Refrigerant Piping: 
1. Conform to ASME B31.5, ASTM F708, MSS SP58, MSS SP69, or MSS SP89.
2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Carbon steel, adjustable swivel, split 

ring.
3. Hangers for Pipe Sizes 2 inches and Larger: Carbon steel, adjustable, clevis.
4. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger 

rods.
5. Wall Support for Pipe Sizes 3 inches and Smaller: Cast iron hook.
6. Wall Support for Pipe Sizes 4 inches and Larger: Welded steel bracket and 

wrought steel clamp.
7. Vertical Support: Steel riser clamp.
8. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and 

concrete pier or steel support.
9. Copper Pipe Support: Copper-plated carbon-steel ring.

2.2 ACCESSORIES

A. Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous 
threaded.

2.3 INSERTS

A. Manufacturers: 
1. Thunderline Link Seal 
2. Fernco 
3. BWM 
4. Substitutions: Section 01 60 00 - Product Requirements.

B. Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded 
connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; 
size inserts to suit threaded hanger rods.

PART 3 EXECUTION

3.1 EXAMINATION

A. Section 01 30 00 - Administrative Requirements: Verification of existing conditions before 
starting work.

B. Verify openings are ready to receive sleeves.
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3.2 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting 
bond of firestopping material.

B. Remove incompatible materials affecting bond.

C. Install backing damming materials to arrest liquid material leakage.

D. Obtain permission from Architect/Engineer before using powder-actuated anchors.

E. Do not drill or cut structural members.

F. Obtain permission from Architect/Engineer before drilling or cutting structural members.

3.3 INSTALLATION – FLASHING AND CURBS

A. Provide flexible flashing and metal counter-flashing where piping and ductwork penetrate 
weather or waterproofed walls, floors, and roofs.

B. Provide acoustical lead flashing around ducts and pipes penetrating equipment rooms for 
sound control.

C. Provide curbs for roof installations 12 inches minimum high above roofing surface. Flash 
and counter-flash with sheet metal; seal watertight. Attach counter-flashing to equipment 
and lap base flashing on roof curbs. Flatten and solder joints.

D. Adjust storm collars tight to pipe with bolts; caulk around top edge. Use storm collars 
above roof jacks. Screw vertical flange section to face of curb.

3.4 INSTALLATION - INSERTS

A. Install inserts for placement in concrete forms.

B. Install inserts for suspending hangers from reinforced concrete slabs and sides of 
reinforced concrete beams.

C. Provide hooked rod to concrete reinforcement section for inserts carrying pipe 4 inches 
and larger.

D. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

E. Where inserts are omitted, drill through concrete slab from below and provide through-bolt 
with recessed square steel plate and nut above flush with top of recessed into and grouted 
flush with slab.

3.5 INSTALLATION - PIPE HANGERS AND SUPPORTS

A. Install in accordance with ASME B31.1, ASME B31.9, ASTM F708, MSS SP 58, MSS SP 
69, and MSS SP 89.



WESTSIDE CAMPUS CENTER CAFE ADDITION SECTION 230529

WESTERN CONNECTICUT STATE UNIVERSITY HANGERS AND SUPPORTS FOR

HVAC PIPING AND EQUIPMENT - PAGE 7 OF 9

PROJECT NO. BI-2B-430

B. Support horizontal piping as scheduled.

C. Install hangers with minimum 1/2 inch space between finished covering and adjacent 
work.

D. Place hangers within 12 inches of each horizontal elbow.

E. Use hangers with 1-1/2 inch minimum vertical adjustment.

F. Support vertical piping at every other floor.

G. Where piping is installed in parallel and at same elevation, provide multiple pipe or trapeze 
hangers.

H. Support riser piping independently of connected horizontal piping.

I. Provide sheet lead packing between hanger or support and piping.

J. Design hangers for pipe movement without disengagement of supported pipe.

K. Prime coat exposed steel hangers and supports. Hangers and supports located in crawl 
spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.

L. Provide clearance in hangers and from structure and other equipment for installation of 
insulation and access to valves and fittings Refer to Section 23 07 00.

M. Provide supplemental angles, channels and formed steel supports to support piping, 
ductwork, equipment, etc. from building’s structure.  Piping, ductwork, equipment, etc. 
shall not be supported form the roof deck.

3.6 SCHEDULES

A. Copper and Steel Pipe Hanger Spacing: 

PIPE SIZE

Inches

COPPER 
TUBING

MAXIMUM

HANGER 
SPACING

Feet

STEEL PIPE

MAXIMUM

HANGER 
SPACING

Feet

COPPER 
TUBING

HANGER ROD

DIAMETER

Inches

STEEL PIPE

HANGER ROD

DIAMETER

Inches

1/2  5  7  3/8  3/8

3/4  5  7  3/8  3/8 

1  6  7  3/8  3/8

1-1/4  7  7  3/8  3/8

1-1/2  8  9  3/8  3/8

2  8  10  3/8  3/8

2-1/2 (Note 2)  9  11  1/2  1/2
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3  10  12  1/2  1/2

4  12  14  1/2  5/8

5  13  16  1/2  5/8

6  14  17  5/8  3/4

8  16  19  3/4  3/4
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B. Plastic and Ductile Iron Pipe Hanger Spacing: 

PIPE MATERIAL

MAXIMUM

HANGER SPACING

Feet

HANGER ROD

DIAMETER

Inches

ABS (All sizes)  4  3/8

FRP (All Sizes)  4  3/8

Ductile Iron (Note 2)

PVC (All Sizes)  4  3/8

C. Note 1: Refer to manufacturer’s recommendations for grooved end piping systems.

D. Note 2: 20 feet maximum spacing, minimum of one hanger for each pipe section close to 
joint behind bell. Provide hanger at each change of direction and each branch connection. 
For pipe sizes 6 inches and smaller, subjected to loadings other than weight of pipe and 
contents, limit span to maximum spacing for water service steel pipe.

END OF SECTION 23 0529
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SECTION 230548 - VIBRATION AND SEISMIC CONTROLS FOR

HVAC PIPING AND EQUIPMENT

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Intent
1. All mechanical equipment, piping and ductwork as noted on the equipment 

schedule or in the specification shall be mounted on vibration isolators to prevent 
the transmission of vibration and mechanically transmitted sound to the building 
structure. Vibration isolators shall be selected in accordance with the weight 
distribution so as to produce reasonably uniform deflections.

2. All isolators and isolation materials shall be of the same manufacturer and shall be 
certified by the manufacturer.

3. This specification is considered to be minimum requirements for seismic 
consideration as required for life safety.

4. Any variance or non-compliance with these specification requirements shall be 
corrected by the contractor in an approved manner.

B. The work of this section includes but is not limited to the following:
1. Vibration isolation elements.
2. Equipment isolation bases.
3. Piping flexible connections.
4. Seismic restraints for any mechanical components with Component Importance 

Factor of Ip = 1.5 as defined by ASCE Chapter .7

1.2 QUALIFICATIONS

A. Qualifications: Only firms having five years experience designing and manufacturing 
seismic devices shall be capable of work in this specification.

1.3 SUBMITTALS

A. Submit under provisions of Division 1 and Section 23 04 00.

B. The submittal material shall include copies of descriptive data for all products and 
materials including but not limited to the following:
1. Descriptive Data:  Catalog cuts or data sheets.
2. Shop Drawings:

a. Submit fabrication details for equipment bases including dimensions, 

structural member sizes and support point locations.

b. Provide Drawings showing methods of suspension and support guides for 

conduit, piping, ductwork and ceiling hung equipment.

c. Drawings showing methods for isolation of conduits, pipes and ductwork 

penetrating walls and floor slabs.
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1.4 CONTRACTOR’S RESPONSIBILITIES

A. Contractor shall have the following responsibilities:
1. Provide and install isolation systems and seismic restraints as scheduled or 

specified.
2. Guarantee specified isolation system deflection.
3. Provide installation instructions, drawings and field supervision to assure proper 

installation and performance.
4. Provide installation instructions, drawings and trained field supervision to insure 

proper installation and performance.

1.5 RELATED WORK

A. Housekeeping Pads
1. Housekeeping pad reinforcement and monolithic pad attachment to the structure 

details and design shall be prepared by the restraint vendor if not already 
indicated on the drawings.

2. Housekeeping pads shall be coordinated with restraint vendor and sized to 
provide a minimum edge distance of ten (10) bolt diameters all around the 
outermost anchor bolt to allow development of full drill-in wedge anchor ratings. If 
cast-in anchors are to be used, the housekeeping pads shall be sized to 
accommodate the ACI requirements for bolt coverage and embedment.

B. Supplementary Support Steel
1. Contractor shall supply supplementary support steel for all equipment, piping, 

ductwork, etc. including roof mounted equipment, as required or specified.

C. Attachments
1. Contractor shall supply restraint attachment plates cast into housekeeping pads, 

concrete inserts, double sided beam clamps, etc. in accordance with the 
requirements of the vibration vendor's calculations.

1.6 PROJECT RECORD DOCUMENTS

A. Submit under provisions of Division 1 and Section 23 04 00.

B. Record actual locations and installation of vibration isolators and restraints including 
attachment points.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Mason Industries Inc. models listed below.

B. Other approved manufacturers providing equivalent products include:
1. Novia Associates. (Seismic Control Products)
2. Pate.
3. Vibro-Acoustics Ltd 
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2.2 PRODUCT DESCRIPTIONS

A. Vibration Isolators and Seismic Restraint Specifications
1. Specification 1 - Neoprene Pad

a. Two layers of 3/4" thick neoprene pad consisting of 2" square waffle 

modules separated horizontally by a 16 gauge galvanized shim. Load 

distribution plates shall be used as required.

b. Pads shall be Type Super "W" as manufactured by Mason Industries, Inc.

2. Specification 2 - Bridge - Bearing Neoprene Mountings
a. Bridge bearing neoprene mountings shall have a minimum static 

deflection of 0.2" and all directional seismic capability. The mount shall 

consist of a ductile iron casting containing two separated and opposing 

molded neoprene elements. The elements shall prevent the central 

threaded sleeve and attachment bolt from contacting the casting during 

normal operation. The shock absorbing neoprene materials shall be 

compounded to bridge bearing specifications. Mountings shall have an 

Anchorage Preapproval "R" Number from OSHPD in the State of 

California verifying the maximum certified horizontal and vertical load 

ratings.

b. Mountings shall be Type BR as manufactured by Mason Industries, Inc.

3. Specification 3 – Bushing Assemblies
a. Sheet metal panels shall be bolted to the walls or supporting structure by 

assemblies consisting of a neoprene bushing cushioned between 2 steel 

sleeves. The outer sleeve prevents the sheet metal from cutting into the 

neoprene. Enlarge panel holes as required. Neoprene elements pass over 

the bushing to cushion the back panel horizontally. A steel disc covers the 

inside neoprene element and the inner steel sleeve is elongated to act as 

a stop so tightening the anchor bolts does not interfere with panel 

isolation in 3 planes. Bushing assemblies can be applied to the ends of 

steel cross members where applicable. All neoprene shall be bridge 

bearing quality.

b. Bushing assemblies shall be type PB as manufactured by Mason 

Industries, Inc.

4. Specification 4 - Neoprene Bushing 
a. A one piece molded bridge bearing neoprene washer/bushing. The 

bushing shall surround the anchor bolt and have a flat washer face to 

avoid metal to metal contact.

b. Neoprene bushings shall be type HG as manufactured by Mason 

Industries, Inc.

5. Specification 5 – Spring Isolators
a. Spring isolators shall be free standing and laterally stable without any 

housing and complete with a molded neoprene cup or 1/4" neoprene 

acoustical friction pad between the baseplate and the support. All 

mountings shall have leveling bolts that must be rigidly bolted to the 

equipment. Spring diameters shall be no less than 0.8 of the compressed 

height of the spring at rated load. Springs shall have a minimum additional 

travel to solid equal to 50% of the rated deflection. Submittals shall 

include spring diameters, deflection, compressed spring height and solid 

spring height.

b. Mountings shall be Type SLF as manufactured by Mason Industries, Inc.
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6. Specification 6 – Restrained Spring Mountings
a. Restrained spring mountings shall have an SLF mounting as described in 

Specification 5, within a rigid housing that includes vertical limit stops to 

prevent spring extension when weight is removed. The housing shall 

serve as blocking during erection. A steel spacer shall be removed after 

adjustment. Installed and operating heights are equal. A minimum 

clearance of 1/2" shall be maintained around restraining bolts and 

between the housing and the spring so as not to interfere with the spring 

action. Limit stops shall be out of contact during normal operation. Since 

housings will be bolted or welded in position there must be an internal 

isolation pad. Housing shall be designed to resist all seismic forces. 

Mountings shall have Anchorage Preapproval "R" Number from OSHPD 

in the state of California certifying the maximum certified horizontal and 

vertical load ratings.

b. Mountings shall be SLR as manufactured by Mason Industries, Inc.

7. Specification 7 – Spring Mountings
a. Spring mountings as in specification 5 built into a ductile iron or steel 

housing to provide all directional seismic snubbing. The snubber shall be 

adjustable vertically and allow a maximum of 1/4" travel in all directions 

before contacting the resilient snubbing collars. Mountings shall have an 

Anchorage Preapproval "R" number from OSHPD in the State of 

California verifying the maximum certified horizontal and vertical load 

ratings.

b. Mountings shall be SSLFH as manufactured by Mason Industries, Inc.

8. Specification 8 – Air Springs
a. Air springs shall be manufactured with upper and lower steel sections 

connected by a replaceable flexible nylon reinforced neoprene element. 

Air spring configuration shall be multiple bellows to achieve a maximum 

natural frequency of 3 Hz. Air Springs shall be designed for a burst 

pressure that is a minimum of three times the published maximum 

operating pressure. All air spring systems shall be connected to either the 

building control air or a supplementary air supply and equipped with three 

leveling valves to maintain leveling within plus or minus 1/8"  Submittals 

shall include natural frequency, load and damping tests performed by an 

independent lab or acoustician.

b. Air Springs shall be Type MT and leveling valves Type LV as 

manufactured by Mason Industries, Inc.

9. Specification 9 – Restrained Air Springs
a. Restrained air spring mountings shall have an MT air spring as described 

in Specification 8, within a rigid housing that includes vertical limit stops to 

prevent air spring extension when weight is removed. The housing shall 

serve as blocking during erection. A steel spacer shall be removed after 

adjustment. Installed and operating heights are equal. A minimum 

clearance of 1/2" shall be maintained around restraining bolts and 

between the housing and the air spring so as not to interfere with the air 

spring action. Limit stops shall be out of contact during normal operation. 

Housing shall be designed to resist all seismic forces.

b. Mountings shall be SLR-MT as manufactured by Mason Industries, Inc.
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10. Specification 10 – Hangers
a. Hangers shall consist of rigid steel frames containing minimum 1 1/4" 

thick neoprene elements at the top and a steel spring with general 

characteristics as in specification 5 seated in a steel washer reinforced 

neoprene cup on the bottom. The neoprene element and the cup shall 

have neoprene bushings projecting through the steel box. To maintain 

stability the boxes shall not be articulated as clevis hangers nor the 

neoprene element stacked on top of the spring. Spring diameters and 

hanger box lower hole sizes shall be large enough to permit the hanger 

rod to swing through a 30o arc from side to side before contacting the rod 

bushing and short circuiting the spring. Submittals shall include a hanger 

drawing showing the 30o capability.

b. Hangers shall be type 30N as manufactured by Mason Industries, Inc.

11. Specification 11 – Hangers
a. Hangers shall be as described in 10, but they shall be precompressed 

and locked at the rated deflection by means of a resilient seismic up-stop 

to keep the piping or equipment at a fixed elevation during installation. 

The hangers shall be designed with a release mechanism to free the 

spring after the installation is complete and the hanger is subjected to its 

full load. Deflection shall be clearly indicated by means of a scale. 

Submittals shall include a drawing of the hanger showing the 30o 

capability.

b. Hangers shall be type PC30N as manufactured by Mason Industries, Inc.

12. Specification 12 – Not Used
13. Specification 13 – Not Used
14. Specification 14 – Rod Clamp Assemblies

a. Steel angles, sized to prevent buckling, shall be clamped to pipe or 

equipment rods utilizing a minimum of three ductile iron clamps at each 

restraint location when required. Welding of support rods is not 

acceptable. Rod clamp assemblies shall have an Anchorage Preapproval 

"R" Number from OSHPD in the State of California.

b. Rod clamp assemblies shall be Type SRC as manufactured by Mason 

Industries, Inc.

15. Specification 15 – Clevis Hanger Cross Brace
a. Pipe clevis cross bolt braces are required in all restraint locations. They 

shall be special purpose preformed channels deep enough to be held in 

place by bolts passing over the cross bolt. Clevis cross braces shall have 

an Anchorage Preapproval "R" Number from OSHPD in the State of 

California.

b. Clevis cross brace shall be type CCB as manufactured by Mason 

Industries, Inc.

16. Specification 16 - Not Used
17. Specification 17 - Not Used
18. Specification 18 – Stud Wedges

a. Stud wedge anchors shall be manufactured from full diameter wire, not 

from undersized wire that is "rolled up" to create the thread. The stud 

anchor shall also have a safety shoulder which fully supports the wedge 

ring under load. The stud anchors shall have an evaluation report number 

from the I.C.B.O Evaluation Service, Inc. verifying its allowable loads.
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b. Drill-in stud wedge anchors shall be type SAS as manufactured by Mason 

Industries, Inc.

19. Specification 19 – Female Wedge Anchors
a. Female wedge anchors are preferred in floor locations so isolators or 

equipment can be slid into place after the anchors are installed. Anchors 

shall be manufactured from full diameter wire, and shall have a safety 

shoulder to fully support the wedge ring under load. Female wedge 

anchors shall have an evaluation report number from the I.C.B.O 

Evaluation Service, Inc. verifying to its allowable loads.

b. Drill-in female wedge anchors shall be type SAB as manufactured by 

Mason Industries, Inc.

20. Specification 20 – Flexible Stainless Steel Hoses
a. Flexible stainless steel hose shall have stainless steel braid and carbon 

steel fittings. Sizes 3" and larger shall be flanged. Smaller sizes shall have 

male nipples. Minimum lengths shall be as tabulated:

Flanged Male Nipples

3 x 14 10 x 26 1/2 x 9 1 1/2 x 13

4 x 15 12 x 28 3/4 x 10 2 x 14

5 x 19 14 x 30 1 x 11 2 1/2 x 18

6 x 20 16 x 32 1 1/4 x 12

8 x 22

b. Hoses shall be installed on the equipment side of the shut-off valves 

horizontally and parallel to the equipment shafts wherever possible.

c. Hoses shall be type BSS as manufactured by Mason Industries, Inc.

21. Specification 21 - All-Directional Acoustical Pipe Anchor
a. All-directional acoustical pipe anchor, consisting of two sizes of steel 

tubing separated by a minimum 1/2" thick 60 durometer neoprene. 

Vertical restraint shall be provided by similar material arranged to prevent 

vertical travel in either direction. Allowable loads on the isolation material 

should not exceed 500 psi  and the design shall be balanced for equal 

resistance in any direction.

b. All-directional anchors shall be type ADA as manufactured by Mason 

Industries, Inc.

22. Specification 22 – Pipe Guides
a. Pipe guides shall consist of a telescopic arrangement of two sizes of steel 

tubing separated by a minimum 1/2" thickness of 60 durometer neoprene. 

The height of the guides shall be preset with a shear pin to allow vertical 

motion due to pipe expansion or contraction. Shear pin shall be 

removable and reinsertable to allow for selection of pipe movement. 

Guides shall be capable of + 1 5/8" motion, or to meet location 

requirements.

b. Pipe guides shall be type VSG as manufactured by Mason Industries, Inc.
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23. Specification 23 - Split Wall Seals
a. Split Wall Seals consist of two bolted pipe halves with minimum 3/4" thick 

neoprene sponge bonded to the inner faces. The seal shall be tightened 

around the pipe to eliminate clearance between the inner sponge face 

and the piping. Concrete may be packed around the seal to make it 

integral with the floor, wall or ceiling if the seal is not already in place 

around the pipe prior to the construction of the building member. Seals 

shall project a minimum of l" past either face of the wall. Where 

temperatures exceed 240o F.  10# density fiberglass may be used in lieu 

of the sponge.

b. Seals shall be Type SWS as manufactured by Mason Industries, Inc.

24. Specification 24 – Pipe Expansion Joints at Building Expansion Joints
a. Flexible Type 304 stainless steel hose shall have stainless steel braid and 

carbon steel fittings.  Sizes 3" and larger shall be flanged.  Smaller sizes 

shall have male nipples.

b. Hoses shall be type 60 degree VEE as manufactured by Mason 

Industries, Inc.

25. Specification 25 – Roof Curbs with Vibration Isolation and  acoustical panels:
a. Curbs shall provide continuous support for the equipment and shall be 

designed to resist wind and seismic forces.  Construction shall be 

minimum 12 gauge galvanized steel.  Provide support angles and cross 

braces for acoustical panels which shall be installed throughout the entire 

roof curb.  All duct and piping penetrations in the panels shall be sealed 

with a non hardening caulk.  All curbs shall be custom, pitched curbs; 

pitch shall match the roof steel / roof framing pitch to provide a level 

surface on top to mount equipment unless noted otherwise. Curb shall be 

Mason Industries Type RSC.

b. Provide acoustical panels constructed of 4” thick, 4 lb mineral wool 

insulation between 22 gauge and 18 gauge aluminized outer skins.  

Support channels shall be 18 gauge galvanized steel.  The perforated 

metal side of the panel is to face the interior of the curb in order to provide 

acoustical absorption. The solid metal side of the panel shall face the roof 

decking and act as an acoustical barrier.   Acoustical panels shall be as 

manufactured by George Koch Acoustical Panels.

26. Specification 26 – Roof Curbs with Panels
a. Curbs shall provide continuous support for the equipment and shall be 

designed to resist wind and seismic forces.  Construction shall be 

minimum 12 gauge galvanized steel.  Provide support angles and cross 

braces for acoustical panels which shall be installed throughout the entire 

roof curb.  All duct and piping penetrations in the panels shall be sealed 

with a non hardening caulk.  All curbs shall be custom, pitched curbs; 

pitch shall match the roof steel / roof framing pitch to provide a level 

surface on top to mount equipment unless noted otherwise. Curb shall be 

Pate PC-4.

b. Provide acoustical panels constructed of 4” thick, 4 lb mineral wool 

insulation between 22 gauge and 18 gauge aluminized outer skins.  

Support channels shall be 18 gauge galvanized steel.  The perforated 

metal side of the panel is to face the interior of the curb in order to provide 

acoustical absorption. The solid metal side of the panel shall face the roof 
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decking and act as an acoustical barrier.   Acoustical panels shall be as 

manufactured by George Koch Acoustical Panels.

27. Specification 27 – Roof Curbs
a. Curbs shall provide continuous support for the equipment and shall be 

designed to resist wind and seismic forces.  Construction shall be 

minimum 12 gauge galvanized steel.  Provide support angles and cross 

braces for acoustical panels which shall be installed throughout the entire 

roof curb.  All duct and piping penetrations in the panels shall be sealed 

with a non hardening caulk. All curbs shall be custom, pitched curbs; pitch 

shall match the roof steel / roof framing pitch to provide a level surface on 

top to mount equipment unless noted otherwise.  Curb shall be Pate PC-

4.

PART 3 EXECUTION

3.1 GENERAL

A. Vibration isolators and seismic restraint systems shall control excessive noise and 
vibration in the buildings due to the operation of machinery or equipment, and/or due to 
interconnected piping, ductwork, or conduit. The installation of all vibration isolators and 
seismic restraint units, and associated hangers and bases, shall be under the direct 
supervision of the vibration isolation manufacturer's representative.

B. All vibration isolators and seismic restraint systems must be installed in strict accordance 
with the manufacturers written instructions and all certified submittal data.

C. Installation of vibration isolators and seismic restraints must not cause any change of 
position of equipment, piping or ductwork resulting in stresses or misalignment.

D. No rigid connections between equipment and the building structure shall be made that 
degrades the noise and vibration control system herein specified.

E. The contractor shall not install any equipment, piping, duct or conduit that makes rigid 
connections with the building unless isolation is not specified. "Building" includes, but is 
not limited to, slabs, beams, columns, studs and walls.

F. Coordinate work with other trades to avoid rigid contact with the building.

G. Any conflicts with other trades that will result in rigid contact with equipment or piping due 
to inadequate space or other unforeseen conditions should be brought to the 
architects/engineers attention prior to installation. Corrective work necessitated by 
conflicts after installation shall be at the responsible contractor’s expense.

H. Bring to the architects/engineers attention any discrepancies between the specifications 
and the field conditions or changes required due to specific equipment selection, prior to 
installation. Corrective work necessitated by discrepancies after installation shall be at the 
responsible contractor’s expense.
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I. Overstressing of the building structure must not occur because of overhead support of 
equipment. Contractor must submit loads to the structural engineer of record for approval. 
Generally bracing may occur from:
1. Flanges of structural beams.
2. Upper truss cords in bar joist construction.
3. Cast in place inserts or wedge type drill-in concrete anchors.

J. Restraints and isolators installed outside or other locations exposed to weather shall be 
constructed of weather proof materials including galvanized steel structural frames, 
stainless steel threaded rods, stainless steel hardware, etc

K. Specification 12 cable restraints shall be installed slightly slack to avoid short circuiting the 
isolated suspended equipment, piping or conduit.

L. Specification 12 cable assemblies are installed taut on non-isolated systems.

M. Where piping passes through walls, floors or ceilings the vibration isolation manufacturer 
shall provide specification 23 wall seals.

3.2 VIBRATION ISOLATION RESTRAINT INSTALLATION

A. Vibration Isolation of Horizontal Piping:  The first 50’ of piping connected to mechanical 
equipment including air handling units and pumps shall be isolated by hangers as 
described in specification 10 or 11. All piping in the boiler rooms / mechanical rooms shall 
be isolated by hangers as described in specification 10 or 11. Brace hanger rods with SRC 
clamps specification 14. Floor supported piping shall rest on isolators as described in 
specification 6. Heat exchanger's and expansion tanks are considered part of the piping 
run. The first three isolators from the isolated equipment will have the same static 
deflection as specified for the mountings under the connected equipment. If piping is 
connected to equipment located in basements and hangs from ceilings under occupied 
spaces the first three hangers shall have 0.75" (19mm) deflection for pipe sizes up to and 
including 3" (75mm), 1 1/2" (38mm) deflection for pipe sizes up to and including 6" 
(150mm), and 2 1/2" (64mm) deflection thereafter. Hangers shall be located as close to 
the overhead structure as practical. Where piping connects to mechanical equipment 
install specification 23 expansion joints or specification 24 stainless hoses if 23 is not 
suitable for the service.

B. Vibration Isolation of Piping Risers:  Risers shall be suspended from specification 10 
hangers or supported by specification 5 mountings, anchored with specification 25 
anchors, and guided with specification 26 sliding guides. Steel springs shall be a minimum 
of 0.75" (19mm) except in those expansion locations where additional deflection is 
required to limit load changes to + 25% of the initial load. Submittals must include riser 
diagrams and calculations showing anticipated expansion and contraction at each support 
point, initial and final loads on the building structure, spring deflection changes and 
seismic loads. Submittal data shall include certification that the riser system has been 
examined for excessive stresses and that none will exist in the proposed design.

C. Seismic Restraint of Piping
1. Provide seismic restraints for any mechanical components with Component 

Importance Factor of Ip = 1.5 as defined by ASCE Chapter .7
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2. Transverse piping restraints shall be at 40'  maximum spacing for all pipe sizes, 
except where lesser spacing is required to limit anchorage loads.

3. Longitudinal restraints shall be at 80'  maximum spacing for all pipe sizes, except 
where lesser spacing is required to limit anchorage loads.

D. Vibration Isolation of Ductwork
1. All discharge runs for a distance of 50' from the connected equipment shall be 

isolated from the building structure by means of specification 10 hangers or 
specification 5 floor isolators. Spring deflection shall be a minimum of 0.75".

2. All duct runs having air velocity of 1000 fpm or more shall be isolated from the 
building structure by specification 11 hangers or specification 5 floor supports. 
Spring deflection shall be a minimum of 0.75".

E. Concrete Inertia Bases
1. Minimum operating clearance between concrete inertia and base and 

housekeeping pad or floor shall be 2".
2. The equipment structural steel or concrete inertia base shall be placed in position 

and supported temporarily by blocks or shims, as appropriate, prior to the 
installation of the machine or isolators.

3. The isolators shall be installed without raising the machine and frame assembly.
4. After the entire installation is complete and under full operational load, the 

isolators shall be adjusted so that the load is transferred from the blocks to the 
isolators. When all isolators are properly adjusted, the blocks or shims shall be 
barely free and shall be removed.

5. Install equipment with flexibility in wiring connection.
6. Verify that all installed isolator and mounting systems permit equipment motion in 

all directions. Adjust or provide additional resilient restraints to flexibly limit start-
up equipment lateral motion to 1/4".

7. Prior to start-up, clean out all foreign matter between bases and equipment. Verify 
that there are no isolation short circuits in the base, isolators, or seismic restraints.

F. Vibration Isolation of Mechanical Equipment
1. All mechanical equipment shall be vibration isolated.
2. All floor mounted equipment shall be installed on housekeeping pads.  Equipment 

shall be anchored to pads to meet acceleration criteria.  Concrete pads shall be 
properly doweled or expansion shielded to deck to meet acceleration criteria.

3. Base mounted/floor mounted pumps and fans shall be installed on concrete inertia 
bases. 

4. Pumps:  All piping connections to pumps shall be made with specification 20.
5. All mechanical equipment suspended from the building’s structure shall be 

vibration isolated and seismically restrained with combinations of Specification 5 
thru 17.

6. Floor mounted air handling units (indoor units) shall be anchored with specification 
1.

7. All hung equipment shall be installed with specification 12 cables if isolated.  
Specification 12 or 13 restraints may be used on un-isolated equipment and 
devices.  Hung equipment includes VAV boxes, FV boxes, radiant ceiling panels, 
duct mounted hot water coils, unit heaters, pipe mounted equipment, etc.

8. Roof mounted exhaust fans….
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3.3 INSPECTION

A. Examine systems under provisions of Division 1.

B. On completion of installation of all vibration isolation devices herein specified, the local 
representative shall inspect the completed system and report in writing any installation 
error, improperly elected isolation devices, or other faults in the system that could affect 
the performance of the system. Contractor shall submit a report to the Owner, including 
the manufacturers representatives' final report, indicating all isolation reported as properly 
installed or requiring correction, and include a report by the Contractor on steps taken to 
properly complete the isolation work.

END OF SECTION 23 0548
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Testing, adjusting, and balancing of air systems.
2. Testing, adjusting, and balancing of hydronic systems.
3. Testing, adjusting, and balancing of refrigerant systems.
4. Measurement of final operating condition of HVAC systems.
5. Domestic Hot Water Recirculating

B. Related Sections:
1. Section 23 04 00 – General Conditions for Mechanical Trades
2. Section 23 09 23 - Direct-Digital Control System for HVAC: Requirements for 

coordination between DDC system and testing, adjusting, and balancing work.
3. Section 23 09 93 - Sequence of Operations for HVAC Controls: Sequences of 

operation for HVAC equipment.

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015.

1.3 REFERENCES

A. Associated Air Balance Council:
1. AABC MN-1 - National Standards for Testing and Balancing Heating, Ventilating, 

and Air Conditioning Systems.

B. American Society of Heating, Refrigerating and Air-Conditioning Engineers:
1. ASHRAE 111 - Practices for Measurement, Testing, Adjusting and Balancing of 

Building Heating, Ventilation, Air-Conditioning and Refrigeration Systems.
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C. Testing Adjusting and Balancing Bureau
1. TABB- ANSI Accredited HVAC testing, adjusting and balancing certification 

program which conforms to ISO/IEC 17024 and endorsed by SMACNA.

D. Natural Environmental Balancing Bureau:
1. NEBB - Procedural Standards for Testing, Adjusting, and Balancing of 

Environmental Systems.

1.4 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Submittal procedures.

B. Prior to commencing Work, submit proof of latest calibration date of each instrument.

C. Test Reports: Indicate data on AABC MN-1 National Standards for Total System Balance 
forms or NEBB Report forms containing information indicated in Schedules. 

D. Field Reports:
1. Indicate deficiencies preventing proper testing, adjusting, and balancing of 

systems and equipment to achieve specified performance.
2. Indicate suspected general deficiencies, even if not affected by testing and 

balancing.

E. Prior to commencing Work, submit report forms or outlines indicating adjusting, balancing, 
and equipment data required. Include detailed procedures, agenda, sample report forms 
and copy of AABC National Project Performance Guaranty and/or Copy of NEBB 
Certificate of Conformance Certification.

F. Submit draft copies of report for review prior to final acceptance of Project.

G. Furnish reports in binder manuals, complete with table of contents page and indexing 
tabs, with cover identification at front and side. Include set of reduced drawings with air 
outlets and equipment identified to correspond with data sheets, and indicating thermostat 
locations.

H. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items:
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to:
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content.
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s).
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment.

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content. 
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3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements.

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content).

1.5 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of flow measuring stations balancing 
valves and rough setting.

C. Operation and Maintenance Data: Furnish final copy of testing, adjusting, and balancing 
report inclusion in operating and maintenance manuals.

1.6 QUALITY ASSURANCE

A. Perform Work in accordance with AABC MN-1 National Standards for Field Measurement 
and Instrumentation, Total System Balance NEBB Procedural Standards for Testing, 
Balancing and Adjusting of Environmental Systems.

B. Maintain one copy of each document on site.

C. Prior to commencing Work, calibrate each instrument to be used. Upon completing Work, 
recalibrate each instrument to assure reliability.

D. High Performance Building Requirements:
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable.

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section.

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section.

1.7 QUALIFICATIONS

A. Agency: Company specializing in testing, adjusting, and balancing of systems specified in 
this section with minimum three years documented experience certified by AABC, TABB, 
or NEBB.

B. Perform Work under supervision of AABC, TABB or NEBB Certified Engineer or 
Supervisor.
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1.8 PRE-INSTALLATION MEETINGS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.

1.9 SEQUENCING

A. Section 01 10 00 - Summary: Work sequence.

B. Sequence balancing between completion of systems tested and Date of Substantial 
Completion.

1.10 SCHEDULING

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.

PART 2 PRODUCTS

Not Used.

PART 3 EXECUTION

3.1 EXAMINATION

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.

B. Verify systems are complete and operable before commencing work. Verify the following:
1. Systems are started and operating in safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Final filters are clean and in place. If required, install temporary media in addition 

to final filters.
5. Duct systems are clean of debris.
6. Fans are rotating correctly.
7. Fire and volume dampers are in place and open.
8. Air coil fins are cleaned and combed.
9. Access doors are closed and duct end caps are in place.
10. Air outlets are installed and connected.
11. Duct system leakage is minimized.
12. Hydronic systems are flushed, filled, and vented.
13. Pumps are rotating correctly.
14. Proper strainer baskets are clean and in place or in normal position.
15. Service and balancing valves are open.
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3.2 PREPARATION

A. Furnish instruments required for testing, adjusting, and balancing operations.

B. Make instruments available to Architect/Engineer to facilitate spot checks during testing.

3.3 INSTALLATION TOLERANCES

A. Air Handling Systems: Adjust to within plus or minus 10 percent of design.

B. Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 5 percent of design 
to space. Adjust outlets and inlets in space to within plus or minus 10 percent of design.

C. Hydronic Systems: Adjust to within plus or minus 10 percent of design.

3.4 ADJUSTING

A. Section 01 70 00 - Execution and Closeout Requirements: Testing, adjusting, and 
balancing.

B. Verify recorded data represents actual measured or observed conditions.

C. Permanently mark settings of valves, dampers, and other adjustment devices allowing 
settings to be restored. Set and lock memory stops.

D. After adjustment, take measurements to verify balance has not been disrupted. If 
disrupted, verify correcting adjustments have been made.

E. Report defects and deficiencies noted during performance of services, preventing system 
balance.

F. Leave systems in proper working order, replacing belt guards, closing access doors, 
closing doors to electrical switch boxes, and restoring thermostats to specified settings.

G. At final inspection, recheck random selections of data recorded in report. Recheck points 
or areas as selected and witnessed by Owner.

H. Check and adjust systems approximately six months after final acceptance and submit 
report.

3.5 DUCTLESS SPLIT UNITS - PROCEDURE

A. Measure air temperature inlet and outlet under full cooling mode to verify operation.
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3.6 AIR SYSTEM PROCEDURE

A. Adjust air handling and distribution systems to obtain required or design supply, return, 
and exhaust air quantities at site altitude.

B. Make air quantity measurements in main ducts by Pitot tube traverse of entire cross 
sectional area of duct.

C. Measure air quantities at air inlets and outlets.

D. Adjust distribution system to obtain uniform space temperatures free from objectionable 
drafts.

E. Use volume control devices to regulate air quantities only to extent adjustments do not 
create objectionable air motion or sound levels. Effect volume control by using volume 
dampers located in ducts.

F. Vary total system air quantities by adjustment of fan speeds. Provide sheave drive 
changes to vary fan speed (cost for material and labor shall be carried in the project). Vary 
branch air quantities by damper regulation.

G. Provide system schematic with required and actual air quantities recorded at each outlet 
or inlet.

H. At air handling units and air supply units, prepare system pressure profiles across all 
sections of the unit including mixing box, filters, coils and total pressure across fan. Make 
allowances for 50 percent loading of filters.

I. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for 
design conditions.

J. Measure temperature conditions across outside air, return air, and exhaust dampers to 
check leakage.

K. At modulating damper locations, take measurements and balance at extreme conditions.

L. Measure building static pressure and adjust supply, return, and exhaust air systems to 
obtain required relationship between each to maintain approximately 0.05 inches positive 
static pressure near building entries.

M. Balance variable volume systems at maximum airflow rate, full cooling, and at minimum 
airflow rate, full heating.  Measure and record static pressure and velocity pressure 
setpoints at each box. Measure and record static pressure at duct mounted supply air 
static pressure controller(s). 

N. For variable air volume system units set volume controller to airflow setting indicated. 
Confirm connections properly made and confirm proper operation for automatic variable-
air-volume temperature control.
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3.7 WATER SYSTEM PROCEDURE

A. Adjust water systems, after air balancing, to obtain design quantities.

B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to 
determine flow rates for system balance. Where flow-metering devices are not installed, 
base flow balance on temperature difference across various heat transfer elements in 
system.

C. Adjust systems to obtain specified pressure drops and flows through heat transfer 
elements prior to thermal testing. Perform balancing by measurement of temperature 
differential in conjunction with air balancing.

D. Effect system balance with automatic control valves fully open or in normal position to heat 
transfer elements.

E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and 
fittings. Do not use service or shut-off valves for balancing unless indexed for balance 
point.

F. Measure and record inlet and outlet temperatures at heat transfer elements and cooling 
and heating plants at full cooling and heating capacity.

G. Where available pump capacity is less than total flow requirements or individual system 
parts, simulate full flow in one part by temporary restriction of flow to other parts.

3.8 SCHEDULES

A. Equipment Requiring Testing, Adjusting, and Balancing:
1. HVAC Pumps.
2. Plumbing Pumps and Distribution.
3. Packaged Roof Top Heating/Cooling Units.
4. Pool HVAC \ Packaged Unit.
5. Pool Water Heater
6. Air Moving Equipment.
7. Terminal Heat Transfer Units.
8. Air Handling Units.
9. Fans.
10. Energy Recovery Equipment
11. Boilers.
12. Chillers.
13. Air Cooled Refrigerant Condensers.
14. Condensing Units.
15. Air Coils.
16. Air Filters.
17. Air Terminal Units.
18. Air Inlets and Outlets.
19. Water Coil.
20. Heat Exchangers.
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B. Report Forms
1. Title Page:

a. Name of Testing, Adjusting, and Balancing Agency
b. Address of Testing, Adjusting, and Balancing Agency
c. Telephone and facsimile numbers of Testing, Adjusting, and Balancing 

Agency
d. Project name
e. Project location
f. Project Architect
g. Project Engineer
h. Project Contractor
i. Project altitude
j. Report date

2. Summary Comments:
a. Design versus final performance
b. Notable characteristics of system
c. Description of systems operation sequence
d. Summary of outdoor and exhaust flows to indicate building pressurization
e. Nomenclature used throughout report
f. Test conditions

3. Instrument List:
a. Instrument
b. Manufacturer
c. Model number
d. Serial number
e. Range
f. Calibration date

4. Hydronic Heating Units:
a. Identification/number
b. Location
c. Service
d. Manufacturer
e. Water flow, design and actual
f. Entering water temperature, design and actual
g. Leaving water temperature, design and actual
h. For unit heaters and cabinet unit heaters:

1) Entering air temperature, design and actual
2) Leaving air temperature, design and actual

5. Air Cooled Condensing Unit:
a. Location
b. Serial number
c. Entering DB air temperature, design and actual
d. Leaving DB air temperature, design and actual
e. Number of compressors

6. Ductless Split:
a. Location
b. Serial number
c. Entering DB air temperature, design and actual
d. Leaving DB air temperature, design and actual
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END OF SECTION 23 0593
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SECTION 230700 - HVAC INSULATION

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes: 
1. HVAC piping insulation, jackets and accessories.
2. HVAC equipment insulation, jackets and accessories.
3. HVAC ductwork insulation, jackets, and accessories.
4. HVAC acoustical duct wrap.
5. Electric heat tracing.

B. Related Sections: 
1. Section 07 84 00 - Firestopping: Product requirements for firestopping for 

placement by this section.
2. Section 09 90 00 - Painting and Coating: Execution requirements for painting 

insulation jackets and covering specified by this section.
3. Section 23 04 00 – General Conditions for Mechanical Trades

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015.

1.3 REFERENCES

A. ASTM International: 
1. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel 

Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General 
Applications.

2. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic 
Stainless Steel Sheet, Strip, Plate, and Flat Bar.

3. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet 
and Plate.
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4. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating 
Cement.

5. ASTM C449/C449M - Standard Specification for Mineral Fiber Hydraulic-Setting 
Thermal Insulating and Finishing Cement.

6. ASTM C450 - Standard Practice for Fabrication of Thermal Insulating Fitting 
Covers for NPS Piping, and Vessel Lagging.

7. ASTM C534 - Standard Specification for Preformed Flexible Elastomeric Cellular 
Thermal Insulation in Sheet and Tubular Form.

8. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation.
9. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation 

for Commercial and Industrial Applications.
10. ASTM C585 - Standard Practice for Inner and Outer Diameters of Rigid Thermal 

Insulation for Nominal Sizes of Pipe and Tubing (NPS System).
11. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal 

Insulation.
12. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact 

with Austenitic Stainless Steel.
13. ASTM C921 - Standard Practice for Determining the Properties of Jacketing 

Materials for Thermal Insulation.
14. ASTM C1071 - Standard Specification for Thermal and Acoustical Insulation 

(Glass Fiber, Duct Lining Material).
15. ASTM C1136 - Standard Specification for Flexible, Low Permeance Vapor 

Retarders for Thermal Insulation.
16. ASTM C1290 - Standard Specification for Flexible Fibrous Glass Blanket 

Insulation Used to Externally Insulate HVAC Ducts.
17. ASTM D1785 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) 

Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.
18. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of 

Materials.
19. ASTM E162 - Standard Test Method for Surface Flammability of Materials Using a 

Radiant Heat Energy Source.

B. Sheet Metal and Air Conditioning Contractors’ National Association’: 
1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.

C. Underwriters Laboratories Inc.: 
1. UL 1978 - Standard for Safety for Grease Ducts.

1.4 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Submittal procedures.

B. Product Data: Submit product description, thermal characteristics and list of materials and 
thickness for each service, and location.

C. Manufacturer's Installation Instructions: Submit manufacturers published literature 
indicating proper installation procedures.

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
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E. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items:
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to:
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content.
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s).
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment.

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content. 

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements.

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content).

1.5 QUALITY ASSURANCE

A. Test pipe insulation for maximum flame spread index of 25 and maximum smoke 
developed index of not exceeding 50 in accordance with ASTM E84.

B. Pipe insulation manufactured in accordance with ASTM C585 for inner and outer 
diameters.

C. Factory fabricated fitting covers manufactured in accordance with ASTM C450.

D. Duct insulation, Coverings, and Linings:  Maximum 25/50 flame spread/smoke developed 
index, when tested in accordance with ASTM E84, using specimen procedures and 
mounting procedures of ASTM E 2231.

E. All insulating materials shall be free of asbestos.

F. All insulating products and coverings shall be UL listed.

G. High Performance Building Requirements:
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable.

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section.
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3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience.

B. Applicator: Company specializing in performing Work of this section with minimum three 
years documented experience as approved by manufacturer.

1.7 PRE-INSTALLATION MEETINGS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, 
storing, and protecting products.

B. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification, including product density and thickness.

C. Protect insulation from weather and construction traffic, dirt, water, chemical, and damage, 
by storing in original wrapping.

1.9 ENVIRONMENTAL REQUIREMENTS

A. Section 01 60 00 - Product Requirements: Environmental conditions affecting products on 
site.

B. Install insulation only when ambient temperature and humidity conditions are within range 
recommended by manufacturer.

C. Maintain temperature before, during, and after installation for minimum period of 24 hours.

1.10 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers for Glass Fiber and Mineral Fiber Insulation Products: 
1. CertainTeed.
2. Knauf.
3. Johns Manville.
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4. Owens-Corning.

B. Manufacturers for Closed Cell Elastomeric Insulation Products: 
1. Aeroflex. Aerocel.
2. Armacell, LLC. Armaflex.
3. Nomaco. K-flex.

C. Manufacturers for Adhesives and Sealers: 
1. Benjamin Foster (H.B. fuller Co.)
2. Rubatex.
3. Minnesota Mining and Mfg Co. (3M)

2.2 PIPE INSULATION

A. TYPE P-1:  ASTM C547, molded glass fiber pipe insulation.
1. Thermal Conductivity: 0.23 at 75 degrees F.
2. Operating Temperature Range: 0 to 850 degrees F.
3. Vapor Barrier Jacket: ASTM C1136, Type I, factory applied reinforced foil kraft 

with self-sealing adhesive joints.
4. Jacket Temperature Limit: minus 20 to 150 degrees F.

B. TYPE P-2: ASTM C534, Type I, flexible, closed cell elastomeric insulation, tubular.
1. Thermal Conductivity: 0.27 at 75 degrees F.
2. Operating Temperature Range: Range: Minus 70 to 220 degrees F.

2.3 PIPE INSULATION JACKETS

A. PVC Plastic Pipe Jacket: 
1. Product Description: ASTM D1785, one piece molded type fitting covers and 

sheet material, off-white color.
2. Thickness: 10 mil.
3. Connections: Brush on welding adhesive; vapor retardant with pressure sensitive 

color matching vinyl tape.
4. Fittings and Valves:  provide factory precut inserts.
5. For exterior locations, PVC jacket shall be UV resistant.

B. Aluminum Pipe Jacket: 
1. ASTM B209.
2. Thickness:  0.020 inch thick sheet.
3. Finish: Smooth.
4. Joining: Longitudinal slip joints and 2 inch laps.
5. Fittings: Minimum 0.016 inch thick die shaped fitting covers with factory attached 

protective liner.
6. Metal Jacket Bands:  Minimum 3/8 inch wide; 0.02inch thick aluminum.

2.4 PIPE INSULATION ACCESSORIES

A. Vapor Retarder Lap Adhesive: Compatible with insulation. 

B. Covering Adhesive Mastic: Compatible with insulation.
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C. Piping 1-1/2 inches diameter and smaller: Galvanized steel insulation protection shield. 
MSS SP-69, Type 40. Length: Based on pipe size and insulation thickness.

D. Piping 2 inches diameter and larger:  Insulation saddle. Insert length: not less than 6 
inches long, matching thickness and contour of adjoining insulation.

E. Closed Cell Elastomeric Insulation Pipe Hanger: Polyurethane insert with aluminum jacket 
single piece construction with self-adhesive closure. Thickness to match pipe insulation.

F. Insulating Cement: ASTM C195; hydraulic setting on mineral wool.

G. Adhesives: Compatible with insulation.

2.5 EQUIPMENT INSULATION

A. TYPE E-1: ASTM C553; glass fiber, flexible or semi-rigid, noncombustible.
1. Thermal Conductivity: 0.24 at 75 degrees F.
2. Operating Temperature Range: 0 to 450 degrees F.
3. Density: 1.65 pound per cubic foot.

B. TYPE E-2: ASTM C612; glass fiber, rigid board, noncombustible with factory applied 
reinforced aluminum foil jacket.
1. Thermal Conductivity: 0.24 at 75 degrees F.
2. Operating Temperature Range: 0 to 450 degrees F.
3. Density: 3.0 pound per cubic foot.
4. Jacket Temperature Limit: minus 20 to 150 degrees F.

2.6 EQUIPMENT INSULATION JACKETS

A. PVC Plastic Equipment Jacket: 
1. Product Description: ASTM D1785, sheet material, off-white color.
2. Water Vapor Permeance: ASTM E96/E96M; 0.02 perms.
3. Thickness: 20 mil.
4. Connections: Brush on welding adhesive with tacks.

B. Canvas Equipment Jacket: UL listed, 6 oz/sq yd, plain weave cotton fabric with fire 
retardant lagging adhesive compatible with insulation.

2.7 EQUIPMENT INSULATION ACCESSORIES

A. Vapor Retarder Lap Adhesive: Compatible with insulation.

B. Covering Adhesive Mastic: Compatible with insulation.

C. Adhesives: Compatible with insulation.

2.8 DUCTWORK INSULATION

A. TYPE D-1: ASTM C1290, Type III, flexible glass fiber, commercial grade with factory 
applied reinforced aluminum foil jacket meeting ASTM C1136, Type II.
1. Thermal Conductivity: 0.27 at 75 degrees F.
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2. Maximum Operating Temperature: 250 degrees F.
3. Density: 1.0 pound per cubic foot.

B. TYPE D-2: ASTM C612, Type IA or IB, rigid glass fiber, with factory applied reinforced 
aluminum foil facing meeting ASTM C1136, Type II.
1. Thermal Conductivity: 0.23 at 75 degrees F.
2. Density: 6.0 pound per cubic foot.

C. TYPE D-3: ASTM C1071, ASTM, 1104 Type I, flexible, glass fiber duct liner with coated 
air side, Johns Manville Linacoustic RC or approved equal.
1. Thermal Conductivity:  0.24 at 75 degrees F.
2. Maximum Operating Temperature: 250 degrees F.
3. Maximum Air Velocity: 6,000 feet per minute.
4. Adhesive: Waterproof, ASTM E162 fire-retardant type.
5. Liner Fasteners:  Galvanized steel mechanical fasteners
6. Coating:  Polymer based.
7. Round duct liner shall be Johns Manville Spiracoustics Plus or approved equal

D. TYPE D-4: ASTM C534, Type II, flexible, closed cell elastomeric insulation, sheet.
1. Thermal Conductivity: 0.27 at 75 degrees F.
2. Service Temperature Range: Range: Minus 58 to 180 degrees F.

E. TYPE D-5: “Grease Duct Fire Wrap”; Inorganic blanket encapsulated with scrim reinforced 
foil meeting UL 1978 and ASTM E2336.
1. Manufacturers:  Morgan Thermal Ceramics Firemaster Fast Wrap XL, Unifrax 

FyreWrap Max 2.0 or approved equal.
2. Accessories:  Thermal Ceramics Fast Door XL or approved equal.
3. Through Penetration Firestop:  Per manufacturer’s recommendation to be in 

conformance with ASTM E814 or UL 1479
4. Thermal Conductivity: 0.42 at 500 degrees F.
5. Maximum Service Temperature:  2,000 degrees F.
6. Weight: 1.4 pound per square foot.
7. Surface Burning Characteristics: Maximum 0/0 flame spread/smoke developed 

index when tested in accordance with ASTM E84.
8. Fire Rating: 2 Hrs (UL C-AJ 7014, UL C-AL 7021, UL W-7041).
9. Fasteners:  Stainless steel bands and galvanized steel speed clips.
10. 0” clearance rating to non-combustible construction.

F. TYPE D-6:  “Acoustical Duct Wrap” flexible, mass loaded vinyl laminated to fiberglass.
1. Manufacturers:  Sound Seal “B-20 LAG/QFA-9, Great Lakes Textiles, Inc.” or 

approved equal.
2. Thickness:  2”.
3. Density:  2.0 lb/sf ft.

G. TYPE D-7:  Ductwork Systems for installation at the exterior of the building.
1. Manufacturers:  Dow Thermax Sheathing or approved equal.
2. Material: Polyisocyanurate board. 
3. Thickness:  1.5”, R = 9.8.
4. Provide two layers with staggered seams for total of 3” thickness and R = 19.6.
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5. Jacket shall be VentureClad Plus 1579CW, 13 ply, self-adhesive jacketing 
system. Flat material shall be minimum 17 mils thickness.  Provide in white finish. 
(aluminum finish) (stucco embossed)

2.9 DUCTWORK INSULATION JACKETS

A. Aluminum Duct Jacket: 
1. ASTM B209.
2. Thickness:  0.020 inch thick sheet.
3. Finish: Smooth.
4. Joining: Longitudinal slip joints and 2 inch laps.
5. Fittings:  0.02 inch thick die shaped fitting covers with factory attached protective 

liner.
6. Metal Jacket Bands: 3/8 inch wide;  .02 inch thick aluminum.

2.10 DUCTWORK INSULATION ACCESSORIES

A. Vapor Retarder Tape:   Kraft paper reinforced with glass fiber yarn and bonded to 
aluminized film, with pressure sensitive rubber based adhesive.

B. Vapor Retarder Lap Adhesive: Compatible with insulation.

C. Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers.

D. Lagging Adhesive: Fire retardant type with maximum 25/450 flame spread/smoke 
developed index when tested in accordance with ASTM E84.

E. Impale Anchors: Galvanized steel, 12 gage self-adhesive pad.

F. Adhesives: Compatible with insulation.

PART 3 EXECUTION

3.1 EXAMINATION

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.

B. Verify piping, equipment and ductwork has been tested before applying insulation 
materials.

C. Verify surfaces are clean and dry, with foreign material removed.

3.2 INSTALLATION - GENERAL

A. PVC piping covers for piping, equipment, etc. shall not be installed in spaces defined as 
plenums used for conveying air; such as ductwork plenums or return air ceiling plenums.
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3.3 INSTALLATION - PIPING SYSTEMS

A. Continue insulation through penetrations of building assemblies or portions of assemblies 
having fire resistance rating of one hour or less.  Provide intumescent firestopping when 
continuing insulation through assembly. Finish at supports, protrusions, and interruptions. 
Refer to Division 7 for penetrations of assemblies with fire resistance rating greater than 
one hour.

B. Multiple layers:  Where multiple layers of glass fiber pipe insulation are required, inner 
layer shall not be provided with vapor barrier jacket. 

C. Piping Systems Conveying Fluids Below Ambient Temperature: 
1. Insulate entire system including fittings, valves, unions, flanges, strainers, flexible 

connections, pump bodies, air separators and expansion joints.
2. Furnish factory-applied or field-applied vapor retarder jackets. Secure factory-

applied jackets with pressure sensitive adhesive self-sealing longitudinal laps and 
butt strips. Secure field-applied jackets with outward clinch expanding staples and 
seal staple penetrations with vapor retarder mastic.

3. Insulate fittings, joints, flanges, unions and valves with molded insulation of like 
material and thickness as adjacent pipe. Finish with PVC fitting covers.

4. Coil Termination Point:  Insulate piping and associated components up to coil 
connection.

D. Piping Systems Conveying Fluids Above Ambient Temperature: 
1. Insulate all parts of system not requiring routine maintenance including:  Fittings, 

valves, strainers and air separators.
2. Furnish factory-applied or field-applied standard jackets. Secure with outward 

clinch expanding staples or pressure sensitive adhesive system on standard 
factory-applied jacket and butt strips or both.

3. Insulate fittings, joints, flanges, unions and valves with molded insulation of like 
material and thickness as adjacent pipe. Finish with PVC fitting covers.

4. Coil Termination Point:  For piping over 1” diameter, insulate piping and 
associated components up to coil connection.  For piping 1” and smaller, 
terminate hot water piping at union connection to coil. 

E. Inserts and Shields: 
1. Piping 1-1/2 inches Diameter and Smaller: Install galvanized steel shield between 

pipe hanger and insulation.
2. Piping 2 inches Diameter and Larger: Install insert between support shield and 

piping and under finish jacket.
a. Insert Configuration: Minimum 6 inches long, of thickness and contour 

matching adjoining insulation; may be factory fabricated.
b. Insert Material: Compression resistant insulating material suitable for 

planned temperature range and service.
3. Piping Supported by Roller Type Pipe Hangers: Install galvanized steel shield 

between roller and inserts.

F. Closed Cell Elastomeric Insulation: 
1. Push insulation on to piping.
2. Miter joints at elbows.
3. Seal seams and butt joints with manufacturer’s recommended adhesive.
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4. When application requires multiple layers, apply with joints staggered.
5. Insulate fittings and valves with insulation of like material and thickness as 

adjacent pipe.

G. Piping Exposed to View in Finished Spaces: Finish all with PVC jacket and fitting covers.  
Prepare for finish painting; Refer to Division 9.

H. Piping Exposed in AHU Pipe Enclosures: Finish with PVC jacket and fitting covers.

I. Pipe Exposed in Mechanical Equipment Rooms, Air Handling Rooms and Boiler Rooms 
(less than 10 feet above finished floor): Finish with PVC jacket and fitting covers.

J. Refrigerant Piping Located at the exterior of the building:  Finish all with PVC jacket and 
fitting covers.

K. Pool heat recovery supply and return piping located at the exterior of the building:  Finish 
all with aluminum jacket and fitting covers.

L. Heat Traced Piping:  Insulate fittings, joints, and valves with insulation of like material, 
thickness, and finish as adjoining pipe. Size insulation large enough to enclose pipe and 
heat tracer. Finish all with aluminum jacket and fitting covers.

3.4 INSTALLATION - EQUIPMENT

A. Exposed Equipment: Locate insulation and cover seams in least visible locations.

B. Fill joints, cracks, seams, and depressions with bedding compound to form smooth 
surface.

C. Multiple layers:  Where multiple layers of glass fiber insulation are required, inner layer 
shall not be provided with vapor barrier jacket. 

D. Equipment Containing Fluids Below Ambient Temperature: 
1. Insulate entire equipment surfaces.
2. Apply insulation close to equipment by grooving, scoring, and beveling insulation. 

Fasten insulation to equipment with studs, pins, clips, adhesive, wires, or bands.
3. Furnish factory-applied or field-applied vapor retarder jackets. Secure factory-

applied jackets with pressure sensitive adhesive self-sealing longitudinal laps and 
butt strips. Secure field-applied jackets with outward clinch expanding staples and 
seal staple penetrations with vapor retarder mastic.

4. Finish insulation at supports, protrusions, and interruptions.

E. Equipment Containing Fluids Above Ambient Temperature: 
1. Do not insulate flanges and unions, but bevel and seal ends of insulation.
2. Install insulation with factory-applied or field applied jackets, with or without vapor 

barrier. Finish with glass cloth and adhesive.
3. Finish insulation at supports, protrusions, and interruptions.

F. Equipment in Mechanical Equipment Rooms or Finished Spaces: Finish with PVC jacket 
and fitting covers.
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G. Nameplates and ASME Stamps: Bevel and seal insulation around; do not cover with 
insulation.

H. Equipment Requiring Access for Maintenance, Repair, or Cleaning: Install insulation for 
easy removal and replacement without damage.

3.5 INSTALLATION - DUCTWORK SYSTEMS

A. Duct dimensions indicated on Drawings are finished inside dimensions

B. For all ductwork located within the building envelope, insulation shall be rated at a 
minimum installed value of R6. For all ductwork located outside the building envelope, 
insulation shall be rated at a minimum installed value of R8. 

C. Insulated ductwork conveying air below ambient temperature: 
1. Provide insulation with vapor retarder jackets.
2. Finish with tape and vapor retarder jacket.
3. Continue insulation through walls, sleeves, hangers, and other duct penetrations.
4. Insulate entire system including fittings, joints, flanges, fire dampers, flexible 

connections, and expansion joints.

D. Insulated ductwork conveying air above ambient temperature: 
1. Provide with or without standard vapor retarder jacket.
2. Insulate fittings and joints. Where service access is required, bevel and seal ends 

of insulation.

E. External Glass Fiber Duct Insulation: 
1. Secure insulation with vapor retarder with wires and seal jacket joints with vapor 

retarder adhesive or tape to match jacket.
2. Secure insulation without vapor retarder with staples, tape, or wires.
3. Install without sag on underside of ductwork. Use adhesive or mechanical 

fasteners where necessary to prevent sagging. Lift ductwork off trapeze hangers 
and insert spacers.

4. Seal vapor retarder penetrations by mechanical fasteners with vapor retarder 
adhesive.

5. Stop and point insulation around access doors and damper operators to allow 
operation without disturbing wrapping.

F. Duct and Plenum Liner: 
1. Adhere insulation with adhesive for 100 percent coverage.
2. Secure insulation with mechanical liner fasteners. Comply with SMACNA 

Standards for spacing.
3. Seal and smooth joints. Seal and coat transverse joints.
4. Seal liner surface penetrations with adhesive.
5. Cut insulation for tight overlapped corner joints. Support top pieces of liner at 

edges with side pieces.

G. External Closed Cell Elastomeric Duct Insulation: 
1. Adhere to clean oil-free surfaces with full coverage of adhesive.
2. Seal seams and butt joints with manufacturer’s recommended adhesive.
3. When application requires multiple layers, apply with joints staggered.



WESTSIDE CAMPUS CENTER CAFE ADDITION SECTION 230700

WESTERN CONNECTICUT STATE UNIVERSITY HVAC INSULATION

PAGE 12 OF 12

PROJECT NO. BI-2B-430

4. Insulate standing metal duct seams with insulation of like material and thickness 
as adjacent duct surface. Apply adhesive at joints with flat duct surfaces.

5. Lift ductwork off trapeze hangers and insert spacers.
6. .

3.6 SCHEDULES

A. Cooling Services Piping Insulation Schedule: 

PIPING SYSTEM

INSULATION

TYPE PIPE SIZE

INSULATION

THICKNESS

inches

Refrigerant Piping – All types P-2 Less than 1 inch

1 inch and larger

1.0

1.0

B. Heating Services Piping Insulation Schedule: 

PIPING SYSTEM INSULATION

TYPE

PIPE SIZE

INSULATION

THICKNESS

inches

Heating Water Supply and Return 
unless noted otherwise

P-1 1-1/4 inches and smaller

1-1/2 inches and larger

1.5

2.0

END OF SECTION 23 0700
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SECTION 230900 – DIRECT DIGITAL CONTROL SYSTEM FOR HVAC

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Control panel enclosures.
2. Thermostats.
3. Control valves.
4. Electric valve actuators.
5. Direct digital control system components.

B. Related Sections:
1. Section 01 91 13 – General Commissioning Requirements.
2. Section 23 04 00 – General Conditions for Mechanical Trades
3. Section 23 05 13 - Common Motor Requirements for HVAC Equipment: Product 

requirements for electric motors.
4. Section 23 09 93 - Sequence of Operations for HVAC Controls: Sequences of 

operation implemented using products specified in this section.
5. Section 23 21 16 - Hydronic Piping Specialties: Product requirements for 

thermometer sockets and gage taps for placement by this section. Installation 
requirements for piping products furnished in this section.

6. Section 23 33 00 - Air Duct Accessories: Product requirements for duct mounted 
thermometers. Installation requirements for dampers and other duct mounted 
products furnished in this section.

7. Section 26 05 03 - Equipment Wiring Connections: Execution requirements for 
electric connections specified by this section.

1.2 WORK INCLUDED

A. Integrate new cooling systems into existing control network. Integrate heating control 
valve into existing control network.

B. Provide all necessary BACnet-compliant hardware and software to meet the system’s 
functional specifications. Provide Protocol Implementation Conformance Statement 
(PICS) for Windows-based control software and the System Controller

C. Prepare individual hardware layouts, interconnection drawings, and software 
configuration from project design data.

D. Implement the detailed design for all analog and binary objects, system databases, 
graphic displays, logs, and management reports based on control descriptions, logic 
drawings, configuration data, and bid documents.

E. Design, provide, and install all equipment cabinets, panels, data communication network 
cables needed, and all associated hardware.
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F. Provide and install all interconnecting cables between supplied cabinets, Programmable 
controllers, and input/output devices. 

G. Provide and install all interconnecting cables between all operator’s terminals and 
peripheral devices (such as printers, etc.) supplied under this section.

H. Provide complete manufacturer’s specifications for all items that are supplied. Include 
vendor name of every item supplied.

I. Provide supervisory specialists and technicians at the job site to assist in all phases of 
system installation, startup, and commissioning.

J. Provide a comprehensive operator and technician training program as described herein.

K. Provide as-built documentation, operator’s terminal software, diagrams, and all other 
associated project operational documentation (such as technical manuals) on approved 
media, the sum total of which accurately represents the final system.

L. Provide new sensors, dampers, valves, and install only new electronic actuators. No 
used components shall be used as any part or piece of installed system. 

1.3 SYSTEM DESCRIPTION

A. Building controllers shall include complete energy management software, including 
scheduling building control strategies with optimum start and logging routines.  All energy 
management software and firmware shall be resident in field hardware and shall not be 
dependent on the operator’s terminal. Operator’s terminal software is to be used for 
access to field-based energy management functions only.  Provide zone-by-zone direct 
digital logic control of space temperature, scheduling, runtime accumulation, equipment 
alarm reporting, and override timers for after-hours usage. E.

B. Room sensors shall be provided with side slide to adjust the room setpoint within preset 
limits and allow occupied override set by OWS.  User shall also be able to start and stop 
unit from the digital sensor.  Include all necessary wiring and firmware such that room 
sensor includes field service mode.  Field service mode shall allow technician to balance 
VAV zones and access any parameter in zone controller.

C. All application controllers for every terminal unit (VAV, HP, UV, etc.) air handler, all 
central plant equipment, and any other piece of controlled equipment shall be fully 
programmable. Application controllers shall be mounted next to controlled equipment and 
communicate with building controller through BACnet LAN.

1.4 APPROVED MANUFACTURERS

A. Provide bid based on one of the following manufacturers

B. Approved Control Manufacturers
1. Johnson Controls
2. No others will be accepted.
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C. Above listed manufacturers must meet all portions of the specifications. Listed vendors 
cannot assume they are acceptable without meeting all requirements.

1.5 QUALITY ASSURANCE

A. The BAS system shall be designed and installed, commissioned and serviced by factory 
trained personnel. Manufacturer shall have an in-place support facility within 1 hours 
response time of the site with technical staff, spare parts inventory and necessary test 
and diagnostic equipment.

B. The Bidder shall be regularly engaged in the installation and maintenance of BAS 
systems and shall have demonstrated technical expertise and experience in the 
manufacture, installation and maintenance of BAS systems similar in size and complexity 
to this project. Bidders shall provide a list of at least 10 projects, similar in size and scope 
to this project completed within the past 3 years.

C. The BAS system manufacturer must have a Dealer or Customer Support call-in Center 
located at the corporate headquarters or corporate manufacturing facilities.  The 
Customer Support call-in Center will be staffed by fully trained and certified technicians.  

D. Materials and equipment shall be the catalogued products of manufacturers regularly 
engaged in production and installation of automatic temperature control systems and 
shall be manufacturer's latest standard design that complies with the specification 
requirements.

E. All BAS peer-to-peer network controllers, central system controllers and local user 
displays shall be UL Listed under Standard UL 916, category PAZX.

F. All electronic equipment shall conform to the requirements of FCC Regulation, Part 15, 
Governing Radio Frequency Electromagnetic Interference and be so labeled.

G. Control system shall be engineered, programmed and supported completely by 
representative’s local office that must be within  50 miles of project site.

1.6 REFERENCE STANDARDS

A. The latest edition of the following standards and codes in effect and amended as of 
supplier's proposal date, and any applicable subsections thereof , shall govern design 
and selection of equipment and material supplied:
1. American Society of Heating, Refrigeration and Air Conditioning Engineers 

(ASHRAE).
2. ANSI/ASHRAE Standard 135-2008, BACnet. 
3. ANSI MC85.1 - Terminology for Automatic Control
4. Uniform Building Code (UBC), including local amendments.
5. UL 916 Underwriters Laboratories Standard for Energy Management Equipment. 

Canada and the US.
6. National Electrical Code (NEC).
7. FCC Part 15, Subpart J, Class A
8. EMC Directive 89/336/EEC (European CE Mark)
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9. UL-864 UUKL listing for Smoke Controls for any equipment used in smoke 
control sequences

B. City, county, state, and federal regulations and codes in effect as of contract date.

C. Except as otherwise indicated the system supplier shall secure and pay for all permits, 
inspections, and certifications required for his work and arrange for necessary approvals 
by the governing authorities.

1.7 SUBMITTALS

A. Drawings
1. The system supplier shall submit engineered drawings, control sequence, and bill 

of materials for approval.
2. Drawings shall be submitted in the following standard sizes: 11” x 17” (ANSI B).
3. Eight complete sets (copies) of submittal drawings shall be provided.
4. Drawings shall be available on CD-ROM.

B. System Documentation

C. Include the following in submittal package:
1. System configuration diagrams in simplified block format.
2. All input/output object listings and an alarm point summary listing.
3. Electrical drawings that show all system internal and external connection points, 

terminal block layouts, and terminal identification.
4. Complete bill of materials, valve schedule and damper schedule.
5. System graphics showing monitored systems, data (connected and calculated) 

point addresses, and operator notations. [Submit demonstration diskette 
containing graphics.]

6. System configuration with peripheral devices, batteries, power supplies, 
diagrams, modems, and interconnections.

7. Manufacturer's instructions and drawings for installation, maintenance, and 
operation of all purchased items.

8. Overall system operation and maintenance instructions—including preventive 
maintenance and troubleshooting instructions.

9. For operator’s workstation(s) and building controller(s) provide BACnet Protocol 
Implementation Conformance Statements (PICS) as per ANSI/ASHRAE 
Standard 135-2001.

10. Provide complete description and documentation of any proprietary services 
and/or objects used in the system. 

11. A list of all functions available and a sample of function block programming that 
shall be part of delivered system.

D. Project Management
1. The vendor shall provide a detailed project design and installation schedule with 

time markings and details for hardware items and software development phases.  
Schedule shall show all the target dates for transmission of project information 
and documents and shall indicate timing and dates for system installation, 
debugging, and commissioning.
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1.8 CLOSEOUT SUBMITTALS

A. Section 01 77 00 - Execution and Closeout Requirements: Requirements for submittals.

B. Project Record Documents: Record actual locations of control components, including 
control units, thermostats, and sensors.
1. Revise shop drawings to reflect actual installation and operating sequences.
2. Submit data specified in "Submittals" in final "Record Documents" form.

C. Operation and Maintenance Data:
1. Submit interconnection wiring diagrams complete field installed systems with 

identified and numbered system components and devices.
2. Submit keyboard illustrations and step-by-step procedures indexed for each 

operator function.
3. Submit inspection period, cleaning methods, cleaning materials recommended, 

and calibration tolerances.
4. Submit a point-to-point matrix of the ATC points mapping and final 

testing/calibration.
5. Submit as-built sequence to the BAS graphic display. 
6. Incorporate Electronic versions of the O&M Manuals into the BAS Graphic 

Display.

1.9 PRE-INSTALLATION MEETINGS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.

1.10 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.11 MAINTENANCE SERVICE

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for 
maintenance service.

B. Furnish service and maintenance of control systems for one years from Date of 
Substantial Completion.

C. Include systematic examination, adjustment, and lubrication of unit, and controls 
checkout and adjustments. Repair or replace parts in accordance with manufacturer's 
operating and maintenance data. Use parts produced by manufacturer of original 
equipment.

D. Perform work without removing units from service during building normal occupied hours.

E. Provide emergency call back service during working hours for this maintenance period.
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F. Maintain locally, near Place of the Work, adequate stock of parts for replacement or 
emergency purposes. Have personnel available to ensure fulfillment of this maintenance 
service, without unreasonable loss of time.

G. Perform maintenance work using competent and qualified personnel under supervision of 
manufacturer or original installer.

H. Do not assign or transfer maintenance service to agent or subcontractor without prior 
written consent of Owner.

1.12 WARRANTY

A. Manufacturer's warranties shall not start until the date of Substantial Completion or, until 
all aspects of the commissioning of the respective system are complete and accepted by 
the Commissioning Authority and the Owner, whichever date is later. The contractor 
responsible for this section shall include in their base bid any additional cost for extending 
manufacturer's warranties until the date of Substantial Completion or, until all aspects of 
the commissioning of the respective system are complete and accepted by the 
Commissioning Authority and the Owner, whichever date is later.

B. Warranty shall cover all costs for parts, labor, associated travel, and expenses for a 
period of one year.

C. Hardware and software personnel supporting this warranty agreement shall provide on-
site or off-site service in a timely manner after failure notification to the vendor. The 
maximum acceptable response time to provide this service at the site shall be 24 hours 
Monday through Friday, 48 hours on Saturday and Sunday.

D. This warranty shall apply equally to both hardware and software.

PART 2 PRODUCTS

2.1 OPERATOR’S WORKSTATION 

A. Existing to remain. Modify programming as required to integrate new systems. 

2.2 BUILDING CONTROLLER 

A. Existing to remain. Modify programming as required to integrate new systems. 

2.3 TERMINAL UNIT PROGRAMMABLE CONTROLLERS (Including but not limited to Heat Pumps, 
AC Units, Fan Coils)

A. Provide one controller for each piece of unitary mechanical equipment that adequately 
covers all objects listed in object list for unit. All controllers shall interface to building 
controller via MS/TP LAN using BACnet or FTT-10 using LonTalk protocols. No gateways 
shall be used. Controllers shall include input, output and self-contained logic program as 
needed for complete control of unit.
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B. Communication Conformance 
1. Programmable controllers shall shall communicate using LonTalk or BACnet 

MSTP, ANSI/ASHRAE Standard 135-2004 (BACnet). Controllers communicating 
using LonTalk shall use FTT-10 transceivers and communicate using LonMark-
approved SNVTs
a. Files Functional Group
b. Reinitialize Functional Group
c. Device Communications Functional Group

2. All proprietary services, if used in the system, shall be thoroughly documented 
and provided as part of the submittal data. All necessary tools shall be supplied 
for working with proprietary information.

3. Standard BACnet or LonMark object types supported shall include as a 
minimum–Analog Input, Analog Output, Analog Value, Binary Input, Binary 
Output, Binary Value, Device, File and Program Object Types. All proprietary 
object types, if used in the system, shall be thoroughly documented and provided 
as part of the submittal data. All necessary tools shall be supplied for working 
with proprietary information. 

C. Programmable controllers shall include universal inputs with 10-bit resolution that can 
accept 3K and 10K thermistors, 0–5 VDC, 4–20 mA, dry contact signals and a minimum 
of 3 pulse inputs. Any input on controller may be either analog or digital. Controller shall 
also include support and modifiable programming for interface to intelligent room sensor. 
Controller shall include binary outputs on board with analog outputs as needed. 

D. All program sequences shall be stored on board controller in EEPROM. No batteries shall 
be needed to retain logic program. All program sequences shall be executed by controller 
10 times per second and shall be capable of multiple PID loops for control of multiple 
devices. Programming of Programmable controller shall be completely modifiable in the 
field over installed BACnet and LonTalk LANs or remotely via modem interface. Operator 
shall program logic sequences by graphically moving function blocks on screen and tying 
blocks together on screen. 

E. Programmable controller shall include support for intelligent room sensor (see Section 
2.9.B.)  Display on room sensor shall be programmable at controller and include an 
operating mode and a field service mode. See sequence of operation for specific display 
requirements at intelligent room sensor.

2.4 SENSORS and MISCELLANEOUS DEVICES

A. Temperature Sensors
1. All temperature sensors to be solid state electronic, factory-calibrated to within 

0.5°F, totally interchangeable with housing appropriate for application. Wall 
sensors to be installed as indicated on drawings.  Mount 48 inches about finished 
floor.  Duct sensors to be installed such that the sensing element is in the main 
air stream. Immersion sensors to be installed in wells provided by control 
contractor, but installed by mechanical contractor.  Immersion wells shall be filled 
with thermal compound before installation of immersion sensors.  Outside air 
sensors shall be installed away from exhaust or relief vents, not in an outside air 
intake and in a location that is in the shade most of the day.

B. Intelligent Room Sensor 



WESTSIDE CAMPUS CENTER CAFE ADDITION SECTION 230900

WESTERN CONNECTICUT STATE UNIVERSITY DIRECT DIGITAL CONTROL SYSTEM FOR HVAC

PAGE 8 OF 19

PROJECT NO. BI-2B-430

1. Sensor shall contain a backlit LCD digital display and user function keys along 
with temperature sensor. Controller shall function as room control unit, and shall 
allow occupant to raise and lower setpoint, and activate terminal unit for override 
use—all within limits as programmed by building operator. 

2. The Intelligent Room Sensor shall display room setpoint, room temperature, and 
fan status (if applicable) at each controller.  This unit shall be programmable, 
allowing site developers the flexibility to configure the display to match their 
application.  Unit must have the capability to show temperatures in Fahrenheit or 
Centigrade.

3. Override time count down shall be automatic, but may be reset to zero by 
occupant from the sensor. Time remaining shall be displayed. Display shall show 
the word “OFF” in unoccupied mode unless a function button is pressed.

4. See sequence of operation for specific operation of LCD displays and function 
keys in field service mode and in normal occupant mode.  Provide intelligent 
room sensors as specified in point list. 

5. Field service mode shall be customizable to fit different applications.  

C. Dew Point Sensor
1. Dew point sensors (EE10-04 or equal) shall employ a non-reactive organic 

bobbin material to give precise dew point readings with error of no more than 
plus or minus 1.3 degrees at 68 degrees F.  The dew point sensor shall 
incorporate an integral draft shield as part of the instrument for air velocities in 
excess of 50 feet per minute. Sensor shall be suitable for wall mounting with the 
accuracy mentioned above and required in the sequence of operation and the 
time constant necessary for stable, hunt free, control.   

D. LCD Operator Terminal
1. The LCD operator terminal is a small wall- or panel-mounted operator terminal 

that connects directly to the BACnet or LonTalk LANs.  The communication 
design and messaging structure shall comply with ANSI/ASHRAE Standard 135-
2001, BACnet or ANSI/EIA/CEA-709.1 (LonTalk).  Each operator terminal shall 
be able to display any object from anywhere in the network.

2. Each of these operator’s terminals shall have a keypad and an adjustable backlit 
LCD, with a simple menu structure to give occupants and technicians intuitive 
access to system information.  It shall have a minimum 4-line by 20-character 
display to allow an operator to query and adjust system values.

3. The system shall allow the connection of up to 16 LCD operator terminals to 
each Building Controller.  The operator shall have the ability to connect to each 
of these operator terminals with a laptop computer via an RS-232 cable to gain 
system access, troubleshooting, and display programming.

4. Provide LCD operator terminals in the locations shown on the drawings.

2.5 Electronic Actuators and Valves 

A. Quality Assurance for Actuators and Valves
1. UL Listed Standard 873 and C.S.A. Class 4813 02 certified.
2. NEMA 2 rated enclosures for inside mounting, provide with weather shield for 

outside mounting.
3. Five-year manufacturers warranty. Two-year unconditional and three-year 

product defect from date of installation.
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B. Execution Details for Actuators and Valves
1. Furnish a Freeze-stat and install “Hard Wire” interlock to disconnect the 

mechanical spring return actuator power circuit for fail-safe operation. Use of the 
control signal to drive the actuators closed is not acceptable.

2. Each DDC analog output point shall have an actuator feedback signal, 
independent of control signal, wired and terminated in the control panel for true 
position information and troubleshooting.  Or the actuator feedback signal may 
be wired to the DDC as an analog input for true actuator position status.

3. VAV box damper actuation shall be Floating type or Analog (2-10vdc, 4-20ma).
4. Booster-heat valve actuation shall be Floating type or Analog (2-10vdc, 4-20ma).
5. Primary valve control shall be Analog (2-10vdc, 4-20ma).

C. Actuators for Damper and Control Valves ½" to 6" shall be Electric unless otherwise 
specified, provide actuators as follows:
1. UL Listed Standard 873 and Canadian Standards association Class 481302 shall 

certify Actuators.
2. NEMA 2 rated actuator enclosures are. Use additional weather shield to protect 

actuator when mounted outside.
3. 5 year Manufacturers Warranty. Two-year unconditional + Three year product 

defect from date of installation.
4. Mechanical spring shall be provided when specified. Capacitors or other non-

mechanical forms of fail-safe are not acceptable.  
5. Position indicator device shall be installed and made visible to the exposed side 

of the Actuator.  For damper short shaft mounting, a separate indicator shall be 
provided to the exposed side of the Actuator.

6. Overload Protection: Actuators shall provide protection against actuator burnout 
by using an internal current limiting circuit or digital motor rotation sensing circuit.  
Circuit shall insure that actuators cannot burn out due to stalled damper or 
mechanical and electrical paralleling.  End switches to deactivate the actuator at 
the end of rotation are acceptable only for Butterfly Valve actuators.

7. A push button gearbox release shall be provided for all non-spring actuators. 
8. Modulating actuators shall be 24Vac and consume 10VA power or less.  
9. Conduit connectors are required when specified and when code requires it.

D. Valve Actuators ½" to 6"
1. Mechanical spring shall be provided on all actuators for pre-heat coil and 

actuators for AHU heating or cooling coil when units are mounted outside. See 
plans for fail save flow function: Normal Open or Normal Closed. Capacitors or 
other non-mechanical forms of fail-safe are not acceptable.

2. All zone service actuators shall be non-spring return unless otherwise specified.
3. The valve actuator shall be capable of providing the minimum torque required for 

proper valve close off for the required application.
4. All control valves actuators shall have an attached 3-foot cable for easy 

installation to a junction box. 
5. Override handle and gearbox release shall be provided for all non-spring return 

valve actuators.

E. Control Valves ½” to 6”: The BAS contractor shall furnish all specified motorized control 
valves and actuators. BAS contractor shall furnish all control wiring to actuators.  The 
Plumbing contractor shall install all valves. Equal Percentage control characteristic shall 
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be provided for all water coil control valves. Linear valve characteristic is acceptable for 
3-way valves 2½ inch and above.
1. Characterized Control Valves shall be used for hydronic heating or cooling 

applications and small to medium AHU water coil applications to 100GPM.  
Actuators are non-spring return for terminal unit coil control unless otherwise 
noted.  If the coil is exposed to the Outside Air stream then see plans for Spring 
Return requirement. 
a. Leakage is Zero percent, Close-off is 200psi, Maximum differential is 

30psi. Rangeablity is 500:1.
b. Valves 1/2 inch through 2 inches shall be nickel-plated forged brass 

body, NPT screw type connections.
c. Valves 1/2 inch through 1-1/4 inches shall be rated for ANSI Class 600 

working pressure. Valves 1-1/2 inch and 2 inches shall be rated for ANSI 
Class 400 working pressure.

d. The operating temperature range shall be 0° to 250° F.
e. Stainless steel ball & stem shall be furnished on all modulating valves.
f. Seats shall be fiberglass reinforced Teflon.
g. Two-way and three-way valves shall have an equal percentage control 

port.  Full stem rotation is required for maximum flow to insure stable 
BTU control of the coil.

h. Three-way valve shall be applicable for both mixing and diverting.
i. The characterizing disc is made of TEFZEL and shall be keyed and held 

secure by a retaining ring.
j. The valves shall have a blow out proof stem design.
k. The stem packing shall consist of 2 lubricated O-rings designed for on-off 

or modulating service and require no maintenance.
l. The valves shall have an ISO type, 4-bolt flange, for mounting actuator in 

any orientation parallel or perpendicular to the pipe.  
m. A non-metallic thermal isolation adapter shall separate valve flange from 

actuator.
n. One fastening screw shall secure the direct coupling of the thermal 

isolation adapter between the actuator and the valve. This will prevent all 
lateral or rotational forces from affecting the stem and it’s packing O-
rings.

2. Globe valves ½" to 2" shall be used for steam control or water flow applications.
a. Valves shall be bronze body, NPT screw type, and shall be rated for 

ANSI Class 250 working pressure.
b. Valves 1/2 inch (DN15) through 2 inches (DN50) with spring return 

actuators shall close off against 50 psi pressure differential with Class III 
leakage (.1%).

c. The operating temperature range shall be 20° to 280° F.
d. Spring loaded TFE packing shall protect against leakage at the stem.
e. Two-way valves shall have an equal percentage control port.
f. Three-way valves shall a linear control and bypass port.
g. Mixing and diverting valves must be installed specific to the valve design.

3. Globe Valve 2 ½ to 6”
a. Valves 2-1/2 inch (DN65) through 6 inches (DN50) shall be iron body, 

125 lb. flanged with Class III (.1%) close-off leakage at 50 psi differential.
b. Valves with spring return actuators shall close off against 50 psi pressure 

differential with Class III leakage (.1%).
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c. Flow type for two-way valves shall be equal percentage.  Flow type for 
three-way valves shall be linear.

d. Mixing and diverting valves must be installed specific to the valve design.

F. Butterfly valves
1. Butterfly Valves shall be sized for modulating service at 60-70 degree stem 

rotation.  Isolation valves shall be line-size. Design velocity shall be less than 12 
feet per second when used with standard EPDM seats.
a. Body is Cast Iron.
b. Disc is Aluminum Bronze standard.
c. Seat is EPDM Standard.
d. Body Pressure is 200 psi, -30F to 275F.
e. Flange is ANSI 125/250.
f. Media Temperature Range is –22F to 240F.
g. Maximum Differential Pressure is 200 psi for 2” to 6” size.

G. Butterfly Valve Industrial Actuators
1. Actuators shall be approved under Canadian Standards Association or other 

Nationally Recognized Testing Laboratory to UL standards.  CSA Class 4813 02 
or equal.  Enclosure shall be NEMA 4 (weatherproof) enclosure and will have an 
industrial quality coating.
a. Actuator shall have a motor rated for continuous duty. The motor shall be 

fractional horsepower; permanent split capacitor type designed to 
operate on a 120 VAC, 1 pH, 60 Hz supply.  Two adjustable cam 
actuated end travel limit switches shall be provided to control direction of 
travel. A self-resetting thermal switch shall be imbedded in the motor for 
overload protection. 

b. Reduction gearing shall be designed to withstand the actual motor stall 
torque. Gears shall be hardened alloy steel, permanently lubricated.  A 
self-locking gear assembly or a brake shall be supplied.

c. Actuator shall have a 6 ft wiring harness provided for ease in field wiring 
(above 1500 in-lbs). Two adjustable SPDT cam-actuated auxiliary 
switches, rated at 250 VAC shall be provided for indication of open and 
closed position.  Actuator shall have heater and thermostat to minimize 
condensation within the actuator housing.

d. Actuator shall be equipped with a hand wheel for manual override to 
permit operation of the valve in the event of electrical power failure or 
system malfunction.  Hand wheel must be permanently attached to the 
actuator and when in manual operation electrical power to the actuator 
will be permanently interrupted. The hand wheel will not rotate while the 
actuator is electrically driven.

e. The actuator shall be Analog, floating, or two position as called out in the 
control sequence of operation.  All Analog valves shall be positive 
positioning, and respond to a 2-10 VDC, 4-20 mA, or adjustable signal as 
required. Analog actuators shall have a digital control card allowing any 
voltage input for control and any DC voltage feedback signal for position 
indication.

2. Performance Verification Test
a. Control loops shall cause productive actuation with each movement of 

the actuator and actuators shall modulate at a rate which is stable and 
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responsive.  Actuator movement shall not occur before the effects of 
previous movement have affected the sensor. 

b. Actuator shall have capability of signaling a trouble alarm when the 
actuator Stop-Go Ratio exceeds 30%.

3. Actuator Mounting for Damper and Valve arrangements shall comply to the 
following:
a. Damper Actuators: Shall not be installed in the air stream
b. A weather shield shall be used if actuators are located outside.  For 

Damper Actuators use clear plastic enclosure.
c. Damper or valve actuator ambient temperature shall not exceed 122 

degrees F through any combination of medium temperature or 
surrounding air.  Appropriate air gaps, thermal isolation washers or 
spacers, standoff legs, or insulation shall be provided as necessary

d. Actuator cords or conduit shall incorporate a drip leg if condensation is 
possible. Water shall not be allowed to contact actuator or internal parts.  
Location of conduits in temperatures dropping below dew point shall be 
avoided to prevent water from condensing in conduit and running into 
actuator.

e. Damper mounting arrangements shall comply to the following:
1) The ventilation subcontractor shall furnish and install damper 

channel supports and sheet metal collars.  
2) No jack shafting of damper sections shall be allowed.
3) Multi-section dampers shall be arranged so that each damper 

section operates individually.  One electronic actuator shall be 
direct shaft mounted per section.  

f. Size damper sections based on actuator manufacturers specific 
recommendations for face velocity, differential pressure and damper 
type.  In general:
1) Damper section shall not exceed 24 ft-sq. with face velocity £ 

1500 FPM. 
2) Damper section shall not exceed 18 ft-sq. with face velocity £ 

2500 FPM. 
3) Damper section shall not exceed 13 ft-sq. with face velocity £ 

3000 FPM. 
g. Multiple section dampers of two or more shall be arranged to allow 

actuators to be direct shaft mounted on the outside of the duct.
h. Multiple section dampers of three or more sections wide shall be 

arranged with a 3-sided vertical channel (8’’ wide by 6” deep) within the 
duct or fan housing and between adjacent damper sections.  Vertical 
channel shall be anchored at the top and bottom to the fan housing or 
building structure for support.  The sides of each damper frame shall be 
connected to the channels.  Holes in the channel shall allow damper 
drive blade shafts to pass through channel for direct shaft mounting of 
actuators.  Open side of channel shall be faced down stream of the 
airflow, except for exhaust air dampers.

i. Multiple section dampers to be mounted flush within a wall or housing 
opening shall receive either vertical channel supports as descried above 
or sheet metal standout collars.  Sheet metal collars (12” minimum) shall 
bring each damper section out of the wall to allow direct shaft mounting 
of the actuator on the side of the collar.

4. Valve Sizing for Water Coil
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a. On/Off Control Valves shall be line size.
b. Modulating Control Valve Body Size may be reduced at most two pipe 

sizes from the line size or not less than ½ the pipe size. The BAS 
contractor shall size all water coil control valves for the application as 
follows: 
1) Booster-heat valves shall be sized not to exceed 4-9psi 

differential pressure. Size valve for 50% Valve Authority.  Valve 
design pressure drop is equal to the sum of coil drop plus the 
balance valve drop.

2) Primary valves shall be sized not to exceed 5-15psi differential 
pressure. Size valve for 50% Valve Authority.  Valve design 
pressure drop is equal to the sum of coil drop plus the balance 
valve drop.

3) Butterfly valves shall be sized for modulating service at 60-70 
degree rotation. Design velocity shall be 12 feet per second or 
less when used with standard EPDM seats.

c. Valve Mounting arrangements shall comply to the following:
1) Unions shall be provided on all ports of two-way and three-way 

valves.
2) Install three-way equal percentage Characterized Control valves 

in a mixing configuration with the “A” port piped to the coil. 
3) Install 2½ inch and above, Three-Way globe valves, as 

manufactured for mixing or diverting service to the coil.  
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2.6 ENCLOSURES

A. All controllers, power supplies and relays shall be mounted in enclosures.

B. Enclosures may be NEMA 1 when located in a clean, dry, indoor environment.  Indoor 
enclosures shall be NEMA 12 when installed in other than a clean environment.

C. Enclosures shall have hinged, locking doors.

D. Provide laminated plastic nameplates for all enclosures in any mechanical room or 
electrical room.  Include location and unit served on nameplate.  Laminated plastic shall 
be 1/8” thick sized appropriately to make label easy to read.

2.7 AIRFLOW/TEMPERATURE MEASUREMENT DEVICES 

A. Provide airflow/temperature measurement devices (ATMD) where indicated on the plans.  
1. Fan inlet measurement devices shall not be substituted for duct or plenum 

measurement devices indicated on the plans.

B. Each ATMD shall consist of one or more sensor probes and a single, remotely mounted, 
microprocessor-based transmitter capable of independently processing up to 16 
independently wired sensor assemblies.  
1. Each sensor assembly shall contain two individually wired, hermetically sealed 

bead-in-glass thermistors.  
2. Thermistors shall be mounted in the sensor assembly using a marine-grade, 

waterproof epoxy.  Thermistor leads shall be protected and not exposed to the 
environment.  

3. The airflow rate of each sensor assembly shall be equally weighted and 
averaged by the transmitter prior to output.  

4. The temperature of each sensor assembly shall be velocity weighted and 
averaged by the transmitter prior to output.  

5. Each transmitter shall have a 16-character alpha-numeric display capable of 
displaying airflow, temperature, system status, configuration settings and 
diagnostics.  

6. Devices using chip-in-glass or diode-case chip thermistors are not acceptable.   
7. Devices using less than two thermistors in each sensor assembly are not 

acceptable.  
8. Devices using platinum wire RTDs are not acceptable.  
9. Devices having electronic circuitry mounted in or at the sensor probe are not 

acceptable.  
10. Vortex shedding devices are not acceptable.

C. All Sensor Probes
1. Each sensor assembly shall independently determine the airflow rate and 

temperature at each measurement point.
2. Each sensor assembly shall be calibrated at a minimum of 16 airflow rates and 3 

temperatures to standards that are traceable to the National Institute of 
Standards and Technology (NIST).
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3. Airflow accuracy shall be +/-2% of Reading over the entire operating airflow 
range.
a. Devices whose accuracy is the combined accuracy of the transmitter and 

sensor probes must demonstrate that the total accuracy meets the 
performance requirements of this specification throughout the 
measurement range.

4. Temperature accuracy shall be +/-0.15° F over the entire operating temperature 
range of -20° F to 160° F.

5. The operating humidity range for each sensor probe shall be 0-99% RH (non-
condensing).

6. Each sensor probe shall have an integral, U.L. listed, plenum rated cable and 
terminal plug for connection to the remotely mounted transmitter.  All terminal 
plug interconnecting pins shall be gold plated.

7. Each sensor assembly shall not require matching to the transmitter in the field.
8. A single manufacturer shall provide both the airflow/temperature measuring 

probe(s) and transmitter for each measurement location.

D. Duct and Plenum Probes
1. Probes shall be constructed of extruded, gold anodized, 6063 aluminum tube. All 

wires within the aluminum tube shall be Kynar coated.
2. Probe assembly mounting brackets shall be constructed of 304 stainless steel.  

Probe assemblies shall be mounted using one of the following options:
a. Insertion mounted through the side or top of the duct
b. Internally mounted inside the duct or plenum
c. Standoff mounted inside the plenum

3. The number of sensor housings provided for each location shall be as follows:

Duct or 
Plenum 

Area (sq.ft.)

Total # 
Sensors / 
Location

  <2 4
  2 to < 4 6
  4 to < 8 8
  8 to <16 12
  >=16 16

4. The operating airflow range shall be 0 to 5,000 FPM unless otherwise indicated 
on the plans.

E. Fan Inlet Probes
1. Sensor assemblies shall be mounted on 304 stainless steel housings.  
2. Mounting rods shall be field adjustable to fit the fan inlet and constructed of nickel 

plated steel.  
3. Mounting feet shall be constructed of 304 stainless steel. 
4. The operating airflow range shall be 0 to 10,000 FPM unless otherwise indicated 

on the plans.
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PART 3 EXECUTION

3.1 EXAMINATION

A. Prior to starting work, carefully inspect installed work of other trades and verify that such 
work is complete to the point where work of this Section may properly commence.

B. Notify the owners' representative in writing of conditions detrimental to the proper and 
timely completion of the work.

C. Do not begin work until all unsatisfactory conditions are resolved. 

3.2 INSTALLATION (GENERAL)

A. Install in accordance with manufacturer's instructions.

B. Provide all miscellaneous devices, hardware, software, interconnections installation and 
programming required to ensure a complete operating system in accordance with the 
sequences of operation and point schedules.

3.3 LOCATION AND INSTALLATION OF COMPONENTS

A. Locate and install components for easy accessibility; in general, mount 48 inches above 
floor with minimum 3'-0" clear access space in front of units where not subject to 
excessive vibration. Obtain approval on locations from owner’s representative prior to 
installation.

B. Install software in controlunits and in operator workstation.  Implement features of 
programs to specified requirements and appropriate to sequence of operations.

C. Install with 120 volt alternating current, 15 amp dedicated circuit to each programmable 
control unit or local UPS provided by ATC.

D. All instruments, switches, transmitters, etc., shall be suitably wired and mounted to 
protect them from vibration, moisture and high or low temperatures.

E. Identify all equipment and panels. Provide permanently mounted tags for all panels.

F. Provide stainless steel or brass thermowells suitable for respective application and for 
installation under other sections—sized to suit pipe diameter without restricting flow.

3.4 INTERLOCKING AND CONTROL WIRING

A. Provide all interlock and control wiring. All wiring shall be installed neatly and 
professionally, in accordance with Specification Division 26 and all national, state and 
local electrical codes.

B. Provide wiring as required by functions as specified and as recommended by equipment 
manufacturers, to serve specified control functions.  Provide shielded low capacitance 
wire for all communications trunks.
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C. Control wiring shall not be installed in power circuit raceways. Magnetic starters and 
disconnect switches shall not be used as junction boxes. Provide auxiliary junction boxes 
as required. Coordinate location and arrangement of all control equipment with the 
owner's representative prior to rough-in.

D. Provide auxiliary pilot duty relays on motor starters as required for control function.

E. Provide power for all control components from nearest BMS electrical power junction box.  
Refer to division 26 for the BMS electrical power junction box.  All BMS electrical power 
junction boxes are on emergency power.  BMS junction box will contain (1) 120V, 20A 
circuit.  BMS Contractor to extend circuit as necessary to complete BMS work.  BMS 
contractor is responsible for 120V wiring connections for BMS work including but not 
limited to transformers, wiring, conduit, junction boxes, identification etc as specified in 
division 26 for a complete operating BMS system. Limit five (5) VAV controllers per 
transformer.  

F. All control wiring in the mechanical, electrical, telephone and boiler rooms to be installed 
in raceways. All other wiring to be installed neatly and inconspicuously per local code 
requirements.   If local code allows, control wiring above accessible ceiling spaces may 
be run with plenum rated cable (without conduit).

3.5 DDC OBJECT TYPE SUMMARY

A. Provide all database generation.

B. Displays
1. System displays shall show all analog and binary object types within the system. 

They shall be logically laid out for easy use by the owner. Provide outside air 
temperature indication on all system displays associated with economizer cycles.

C. Run Time Totalization
1. At a minimum, run time totalization shall be incorporated for each monitored 

supply fan, return fan, exhaust fan, hot water and chilled water pumps. Warning 
limits for each point shall be entered for alarm and or maintenance purposes.

D. Trendlog
1. All binary and analog object types (including zones) shall have the capability to 

be automatically trended. 

E. Alarm
1. All analog inputs (High/Low Limits) and selected binary input alarm points shall 

be prioritized and routed (locally or remotely) with alarm message per owner's 
requirements.

F. Database Save
1. Provide back-up database for all stand-alone Programmable controllers on disk.

3.6 FIELD SERVICES

A. Prepare and start logic control system under provisions of this section.
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B. Start-up and commission systems. Allow sufficient time for start-up and commissioning 
prior to placing control systems in permanent operation.

C. Provide the capability for off-site monitoring at control contractor's local or main office. At 
a minimum, off-site facility shall be capable of system diagnostics and software 
download. Owner shall provide phone line for this service for 1 year or as specified.

D. Provide Owner's Representative with spare parts list. Identify equipment critical to 
maintaining the integrity of the operating system.

3.7 AS BUILT DOCUMENTATION REQUIRED

A. Refer to 23 04 00GENERAL CONDITIONS FOR MECHANICAL TRADES

3.8 TRAINING

A. Provide application engineer to instruct owner in operation of systems and equipment.

B. Provide system operator’s training to include (but not limited to) such items as the 
following: modification of data displays, alarm and status descriptors, requesting data, 
execution of commands and request of logs. Provide this training to a minimum of 3 
persons.

C. Provide on-site training above as required, up to 24 hours as part of this contract. 

D. Provide tuition for at least one individual to attend for a one-week factory training class. If 
applicable, costs for travel, lodging and meals will be the responsibility of the owner.

E. Refer to Section 23 0400, 1.24 Training for additional requirements.

3.9 COORDINATION MEETING

A. Division 23 900 shall coordinate a meeting with the groups listed below prior to the ATS 
submittal.  This meeting shall be arranged by the Division 23 900.  The purpose of the 
meeting is to coordinate integrate the equipment controls with temperature controls.  A 
manufacturer’s representative must participate in such meeting and should be 
accomplished along with meeting minutes prior to ATC submittal.
1. A meeting between Division 23 900 and the approved ERV and HP equipment 

representative. 
2. A meeting between division 23 900 and the approved VRF or VRV equipment 

representative
3. A meeting between division 23 900 and the approved boiler representative

3.10 DEMONSTRATION

A. Provide systems demonstration under provisions of Section 23 04 00.

B. Demonstrate complete operating system to owner's representative.
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C. Provide certificate stating that control system has been tested and adjusted for proper 
operation.

END OF SECTION
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SECTION 230993 - SEQUENCE OF OPERATIONS FOR HVAC CONTROLS

PART 1 GENERAL

1.1 SUMMARY

A. Section includes sequence of operation for:
1. Hydronic Heating Units
2. Ductless Split AC Units

B. Related Sections:
1. Section 23 04 00 – General Conditions for Mechanical Trades
2. Section 23 08 00 –Commissioning of HVAC Systems 
3. Section 23 09 23 - Direct-Digital Control System for HVAC: For equipment, 

devices, system components, and software to implement sequences of operation.

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.
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B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015.

1.3 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Submittal procedures.

B. Shop Drawings: Indicate mechanical system controlled and control system components.
1. Label with settings, adjustable range of control and limits. Submit written 

description of control sequence.
2. Submit flow diagrams for each control system, graphically depicting control logic.
3. Submit draft copies of graphic displays indicating mechanical system components, 

control system components, and controlled function status and value.
4. Coordinate submittals with information requested in Section 23 09 23. 

C. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items:
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to:
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content.
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s).
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment.

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content. 

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements.

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content).

1.4 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of components and set points of 
controls, including changes to sequences made after submission of shop drawings.
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1.5 QUALITY ASSURANCE

A. High Performance Building Requirements:
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable.

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section.

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section.

PART 2 PRODUCTS

Not Used.

PART 3 EXECUTION

3.1 CONTROL DEVICES

A. All devices and sensors shall be adjustable.  BMS shall display setpoints and actual 
conditions of all control devices and position of all actuators at the central personal 
computer (PC).

3.2 GENERAL DEVICES

A. Variable Frequency Drives:  BMS shall control start/stop of each VFD and shall monitor a 
general alarm contact at the VFD.  If the VFD is in alarm mode, an alarm shall be 
activated at the central PC.  BMS shall control speed of each VFD and monitor speed 
feedback.

B. Alarm Contacts:  BMS shall monitor alarm contacts as shown on the drawings.  If a device 
is in alarm mode, an alarm shall be activated at the central PC.

C. Fire Alarm:  If fire alarm system is in alarm mode, BMS shall disengage controls 
associated with all fan system (in addition to hard wire shutdowns).  When signal is 
received from the fire alarm system that all alarms are “cleared”; BMS shall restart all fan 
system incrementally.

D. Filter Differential Pressure Transmitters: BMS shall monitor DPT’s and alarm if the 
differential pressure is above setpoint.

E. Space Differential Pressure Sensors:  BMS shall monitor space sensors as shown on the 
drawings.

F. Carbon Monoxide:  BMS shall monitor and display alarms.  If levels rise above setpoint, 
respective exhaust fan(s) shall start and heating and ventilating units shall start and 
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provide 100% outside air.  At the boiler room, boilers, chiller and water heater shall be 
shut down.

G. Carbon Dioxide at Exterior of the Building:  BMS shall monitor and record carbon dioxide 
levels.

H. Leak Detector:  If a detector is in alarm mode, the BMS shall shut down the respect fan, 
AC unit, VRF, etc. and an alarm shall be activated at the central PC.

I. Ductless Split AC Units:  BMS shall monitor temperature sensor for alarm conditions.  
BMS shall monitor leak detector.  If BMS detect water in the secondary drain pan, AC unit 
shall be shut down and an alarm shall occur at central PC

J. Emergency Generator:  BMS shall monitor operations of the generator.  If generator is on 
(not test mode), BMS shall shut down operation of chiller plant, AHU’s, DOAS units, VRF 
units and CU’s serving VRF units.  After normal power is restored (signal form generator), 
BMS shall stage equipment back on incrementally. 

3.3 HYDRONIC HEATING UNITS

A. Cabinet Unit Heater/Unit Heater:  Upon a drop in space temperature below sensor 
setpoint, respective heating valve shall open and fan shall be energized subject to 
aquastat sensing hot water at the supply branch piping.  Temp sensors shall be analog 
input signals to BMS.  Control wiring shall be low voltage, not line voltage. Fan shall not 
start until aquastat senses hot water.

B. Radiant Ceiling and Fin Tube Radiation:  Upon a drop in space temperature below sensor 
setpoint, respective heating valve shall open in order to maintain desired space 
temperature setpoint.  Radiation control for areas served by VAV boxes shall be 
sequenced together with the respective VAV box valve in order to maintain desired space 
temperature setpoint.

C. Duct Mounted Coils:  Upon a drop in space temperature below sensor setpoint, respective 
heating valve shall modulate to maintain supply air temperature setpoint, reset in 
accordance with space temperature.  Duct mounted temperature sensors and space 
temperature sensors shall be analog input signals. 

3.4 DUCTLESS SPLIT AC UNIT

A. Split AC unit shall utilize factory controls to meet space temperature. BMS shall command 
AC units into cooling or heating mode based on space temperature monitored via the 
BMS. 

B. Finned tube radiation shall be enabled as the first stage of heating. If radiation cannot 
maintain setpoint, AC units shall be enabled to heating mode.

C. BMS shall monitor temperature independent of unit’s sensor.  If temperature rises above 
85F, BMS shall send an alarm to central PC.
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D. Alarms

1. An alarm will be generated if the space temperature remains 4F higher than its 

cooling setpoint or 4F lower than its heating setpoint for 5 minutes.  This alarm 
will not be enabled until the zone has been running for 30 minutes.

2. Temperature sensor at the discharge of the VAV box shall be monitored.

3. An alarm shall be generated if the supply air temperature is below 50F or above 

120F. An alarm shall be generated if the supply air temperature is below 50F or 

above 120F. This alarm will not be enabled until the zone has been running for 
30 minutes. 

3.5 ALARM NOTIFICATION

A. Events and alarms shall be indicated on the appropriate equipment graphics page 
viewable and with automatic display updates available at the central server level.  The 
graphic display will indicate an alarm condition by showing the appropriate object in red on 
the graphic display.

B. Alarms and events shall be displayed on the Event Log Page viewable and with automatic 
display updates available at the central server level.  Date and time of occurrence shall be 
recorded.

C. Alarms and events shall be transferred out of the automation system to other network 
services for remote notification to devices such as:  Printers on the customer's network, e-
mail systems, voice mail systems, paging systems, local alarms, or other reporting 
actions, depending on user configuration.  Contractor shall coordinate with the Owner with 
programming and wiring remote alarms and trouble shooting them for accuracy.

END OF SECTION 23 0993
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SECTION 232113 - HYDRONIC PIPING

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes: 
1. Heating hot water piping.
2. Chilled water piping.
3. Pool water piping.
4. Equipment drains and over flows.
5. Unions and flanges.

B. Related Sections: 
1. Section 07 84 00 - Firestopping: Product requirements for firestopping for 

placement by this section.
2. Section 08 31 13 - Access Doors and Frames: Product requirements for access 

doors for placement by this section.
3. Section 09 90 00 - Painting and Coating: Product requirements Painting for 

placement by this section.
4. Section 23 04 00 – General Conditions for Mechanical Trades
5. Section 23 05 00 – Common Work Results for HVAC
6. Section 23 05 16 - Expansion Fittings and Loops for HVAC Piping: Product and 

execution requirements for expansion compensation devices use in heating and 
cooling piping systems.

7. Section 23 05 23 - General-Duty Valves for HVAC Piping: Product requirements 
for valves for placement by this section.

8. Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment: 
Product requirements for pipe hangers and supports, sleeves, [and firestopping] 
for placement by this section.

9. Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and 
Equipment: Product requirements for Vibration Isolation for placement by this 
section.

10. Section 23 07 00 - HVAC Insulation: Product requirements for Piping Insulation for 
placement by this section.

11. Section 23 21 16 - Hydronic Piping Specialties: Product and execution 
requirements for piping specialties used in heating and cooling piping systems.

12. Section 23 21 23 - Hydronic Pumps: Product and execution requirements for 
pumps used in heating and cooling piping systems.

13. Section 23 25 00 - HVAC Water Treatment: Product and execution requirements 
for cleaning and chemical treatment of heating and cooling piping systems.

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
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construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015.

1.3 REFERENCES

A. American Society of Mechanical Engineers: 
1. ASME B16.3 - Malleable Iron Threaded Fittings.
2. ASME B16.4 - Gray Iron Threaded Fittings.
3. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.
4. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.
5. ASME B31.1 - Power Piping.
6. ASME B31.9 - Building Services Piping.
7. ASME Section IX - Boiler and Pressure Vessel Code - Welding and Brazing 

Qualifications.

B. ASTM International: 
1. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless.
2. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought 

Carbon Steel and Alloy Steel for Moderate and High Temperature Service.
3. ASTM A395/A395M - Standard Specification for Ferritic Ductile Iron Pressure-

Retaining Castings for Use at Elevated Temperatures.
4. ASTM A536 - Standard Specification for Ductile Iron Castings.
5. ASTM B32 - Standard Specification for Solder Metal.
6. ASTM B88 - Standard Specification for Seamless Copper Water Tube.
7. ASTM B584 - Standard Specification for Copper Alloy Sand Castings for General 

Applications.
8. ASTM D1785 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) 

Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.
9. ASTM D2466 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe 

Fittings, Schedule 40.
10. ASTM D2564 - Standard Specification for Solvent Cements for Poly (Vinyl 

Chloride) (PVC) Plastic Piping Systems.
11. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers.
12. ASTM F1476 - Standard Specification for Performance of Gasketed Mechanical 

Couplings for Use in Piping Applications.

C. American Welding Society: 
1. AWS A5.8 - Specification for Filler Metals for Brazing and Braze Welding.
2. AWS D1.1 - Structural Welding Code - Steel.
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D. American Water Works Association: 
1. AWWA C105 - American National Standard for Polyethylene Encasement for 

Ductile-Iron Pipe Systems.
2. AWWA C110 - American National Standard for Ductile-Iron and Grey-Iron Fittings, 

3 in. through 48 in. (75 mm through 1200 mm), for Water and Other Liquids.
3. AWWA C111 - American National Standard for Rubber-Gasket Joints for Ductile-

Iron Pressure Pipe and Fittings.
4. AWWA C151 - American National Standard for Ductile-Iron Pipe, Centrifugally 

Cast, for Water.

E. Manufacturers Standardization Society of the Valve and Fittings Industry: 
1. MSS SP 58 - Pipe Hangers and Supports - Materials, Design and Manufacturer.
2. MSS SP 67 - Butterfly Valves.
3. MSS SP 69 - Pipe Hangers and Supports - Selection and Application.
4. MSS SP 70 - Cast Iron Gate Valves, Flanged and Threaded Ends.
5. MSS SP 71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends.
6. MSS SP 78 - Cast Iron Plug Valves, Flanged and Threaded Ends.
7. MSS SP 80 - Bronze Gate, Globe, Angle and Check Valves.
8. MSS SP 85 - Cast Iron Globe & Angle Valves, Flanged and Threaded.
9. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices.
10. MSS SP 110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and 

Flared Ends.

1.4 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Submittal procedures.

B. Shop Drawings: Indicate layout of  piping system, including equipment, critical dimensions, 
and sizes.

C. Product Data: 
1. Piping: Submit data on pipe materials, fittings, and accessories. Submit 

manufacturers catalog information.
2. Valves: Submit manufacturers catalog information with valve data and ratings for 

each service.
3. Hangers and Supports: Submit manufacturers catalog information including load 

capacity.

D. Test Reports: Indicate results of piping system pressure test.

E. Manufacturer's Installation Instructions: Submit hanging and support methods, joining 
procedures and isolation.

F. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

G. Welders’ Certificate: Include welders’ certification of compliance with ASME Section IX 
and AWS D1.1.
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H. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items:
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to:
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content.
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s).
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment.

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content. 

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements.

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content).

1.5 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of valves, equipment and 
accessories.

C. Operation and Maintenance Data: Submit instructions for installation and changing 
components, spare parts lists, exploded assembly views.

1.6 QUALITY ASSURANCE

A. Perform Work in accordance with ASME B31.1 and ASME B31.9 code for installation of 
piping systems and ASME Section IX for welding materials and procedures.

B. Maintain one copy of each document on site.

C. High Performance Building Requirements:
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable.

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section.
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3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section.

1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience  and with service facilities within 100 
miles of Project.

B. Fabricator or Installer: Company specializing in performing Work of this section with 
minimum three years documented experience approved by manufacturer.

1.8 PRE-INSTALLATION MEETINGS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

B. Convene minimum two weeks prior to commencing work of this section.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.

B. Accept valves on site in shipping containers with labeling in place. Inspect for damage.

C. Provide temporary end caps and closures on piping and fittings. Maintain in place until 
installation.

D. Protect piping systems from entry of foreign materials by temporary covers, completing 
sections of the Work, and isolating parts of completed system.

1.10 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.11 WARRANTY

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product 
bonds.

PART 2 PRODUCTS

2.1 HEATING HOT WATER PIPING ABOVE GROUND

A. Copper Tubing: ASTM B88, Type L, drawn.
1. Fittings:  ASME B16.22 solder wrought copper.
2. Joints: Solder, lead free, ASTM B32, 95-5 tin-antimony, or tin and silver, with 

melting range 430 to 535 degrees F. 
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2.2 HEATING HOT WATER PIPING BURIED IN SLAB

A. Polyethylene Pipe: ASTM F876 and ASTM F877, cross-linked polyethylene, 100 psig 
operating pressure at 180 degrees F.
1. Fittings: Brass and copper.
2. Joints: Mechanical compression fittings.

2.3 CONDENSATE DRAINS 

A. Copper Tubing: ASTM B88, Type L drawn.
1. Fittings: ASME B16.18, cast brass, or ASME B16.22 solder wrought copper.
2. Joints: Solder, lead free, ASTM B32, 95-5 tin-antimony, or tin and silver, with 

melting range 430 to 535 degrees F.

2.4 UNIONS AND FLANGES

A. Unions for Pipe 2 inches and Smaller: 
1. Ferrous Piping: Class 150, malleable iron, threaded.
2. Copper Piping: Class 150, bronze unions with soldered.
3. Dielectric Connections: Union with galvanized or plated steel threaded end, 

copper solder end, water impervious isolation barrier.
4. PVC Piping: PVC.

B. Flanges for Pipe 2-1/2 inches and Larger: 
1. Ferrous Piping: Class 150 forged steel, slip-on flanges.
2. Copper Piping: Class 150, slip-on bronze flanges.
3. PVC Piping: PVC flanges.
4. Gaskets: 1/16 inch thick preformed neoprene gaskets.

PART 3 EXECUTION

3.1 EXAMINATION

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.

3.2 PREPARATION

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.

B. Remove scale and dirt on inside and outside before assembly.

C. Prepare piping connections to equipment with flanges or unions.

D. Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs 
or caps.
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3.3 INSTALLATION – GENERAL REQUIREMENTS

A. Where more than one piping system material is specified, provide compatible system 
components and joints. Use non-conducting dielectric connections whenever jointing 
dissimilar metals in open systems.

B. Provide flanges, union, and couplings at locations requiring servicing. Use unions, flanges, 
and couplings downstream of valves and at equipment or apparatus connections. Do not 
use direct welded or threaded connections to valves, equipment or other apparatus.

C. Flexible Connectors: Use at or near pumps and equipment connections where piping 
configuration does not absorb vibration.

3.4 INSTALLATION - ABOVE GROUND PIPING SYSTEMS

A. Install in accordance with manufacturer's instructions.

B. Install piping in accordance with ASME B31.9.

C. Route piping parallel to building structure and maintain gradient.

D. Install piping to conserve building space, and not interfere with use of space.

E. Group piping whenever practical at common elevations.

F. Sleeve pipe passing through partitions, walls and floors. 

G. Install firestopping at fire rated construction perimeters and openings containing 
penetrating sleeves and piping. Refer to Division 7.

H. Install pipe identification in accordance with Section 23 05 00.

I. Install piping to allow for expansion and contraction without stressing pipe, joints, or 
connected equipment. Refer to Section 23 05 16.

J. Provide access where valves and fittings are not exposed. Coordinate size and location of 
access doors with Division 8.

K. Slope hydronic piping and arrange systems to drain at low points. Use eccentric reducers 
to maintain top of pipe aligned.  Provide ¾” drain valves with hose and connections at all 
low points, bases of vertical risers, main shut-off valves and at equipment

L. Provide manual air vents at all system high points.  For automatic air vents in ceiling 
spaces or other concealed locations, provide vent tubing to nearest drain.

M. Where pipe support members are welded to structural building framing, scrape, brush 
clean, and apply one coat of zinc rich primer to welds.

N. Prepare unfinished pipe, fittings, supports, and accessories, ready for finish painting. 
Refer to Division 9.
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O. All strainer blow-down connections shall be provided with a ¾” drain valve with hose 
connection and brass cap.

P. PVC and ABS piping shall not be installed in ceiling plenum spaces or ductwork plenums.

Q. Coil Condensate Drains:  Provide pipe trap at all cooling coil drain pans.  Pipe to nearest 
drain at ¼” per foot pitch.

R. Provide clearance in hangers and from structure and other equipment for installation of 
insulation and access to valves and fittings.  Refer to Section 23 07 00.

S. Insulate piping; refer to Section 23 07 00.

T. Grooved joints shall be installed in accordance with the latest manufacturer’s installation 
instructions.
1. All grooved joint couplings, fittings, valves, and specialties shall be the products of 

a single manufacturer. Grooving tools shall be of the same manufacturer as the 
grooved components.

2. Grooved ends shall be clean and free from indentations, projections, and roll 
marks in the area from pipe end to groove.

3. Gaskets shall be verified as suitable for the intended service prior to installation. 
Gaskets shall be molded and produced by the coupling manufacturer.

4. The grooved coupling manufacturer’s factory trained representative (direct 
employee) shall provide on-site training for contractor’s field personnel in the use 
of grooving tools, application of groove, and installation of grooved joint products. 
The manufacturer’s representative (direct employee) shall periodically visit the 
jobsite and review installation. Contractor shall remove and replace any joints 
deemed improperly installed.

U. Glycol/water solutions:  Upon completion of flushing and testing of the system, all piping 
and equipment shall be drained to ensure a proper propylene glycol/water mixture.  Blow 
out piping and equipment with air as required to remove all water from system.

3.5 CLEANING AND FLUSHING

A. Upon completion of all work, all piping systems shall be flushed with water or liquid 
alkaline solution with emulsifying agents and detergents, to remove dirt, grease, grit, chips 
and foreign matter.  

B. Solution for flushing shall be used in sufficient quantity to produce a velocity of at least 2.5 
feet per second.  Flushing shall continue until discharge solution shows no discoloration or 
evidence of foreign materials.

C. During flushing operation, all valves shall be operated several times, bypasses opened, 
pumps operated and equipment flushed.

D. Upon completion of flushing operations, all strainers, filters and blowdowns shall be 
removed and cleaned of accumulated waste.
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E. Systems with propylene glycol solutions:  Upon completion of flushing and testing, all 
piping and equipment shall be drained to ensure a proper propylene glycol/water mixture.  
Blow out piping and equipment with air as required to remove all water from system.

F. After completion, fill, clean, and treat systems. Refer to Section 23 25 00.

3.6 TESTING

A. All piping systems installed under this Contract shall be pressure tested with clean, clear 
water to insure tightness.

B. Contractor shall be responsible for furnishing all plugs, piping, valves, hoses, and pumps 
necessary for required tests and for proper disposal of the water upon completion of the 
tests.  All lines shall be thoroughly cleaned before testing.

C. Items which are not to be subjected to the hydrostatic test shall be either removed or 
blanked off.  Short sections of piping which must be removed to permit the installation of 
blinds or blanks must be tested separately.

D. The test pump hook-up for hydrostatic test shall be such that the pressure may be applied 
gradually under perfect control.  A valve shall be provided for blocking in the piping during 
the test period.  The systems should be filled with water thru a low connection point, care 
being taken that air is completely vented so that there are no air pockets remain.  The 
pressure shall be applied gradually and held at the specified value for the time required to 
visually check each weld, connection, joint, flange, etc., but not less than a minimum of 
two hours.  Test readings may be taken at the lowest point of the line or system of lines 
providing static head is added to the minimum hydrostatic test pressure.  Care shall be 
taken to insure that at no point a dangerous over-pressure is experienced.

E. The hydrostatic test shall be considered satisfactory if no visible leakage, cracks or other 
signs of distress are discovered on the piping or at any joints.  There is no requirement for 
minimum pressure drop during the test period; however, the cause of any pressure loss 
other than that due to temperature change or similar reasons shall be justified to the 
satisfaction of the Owner’s representative.

F. Minor leaks in screwed or flanged joints may be repaired without retesting subject to the 
approval of the Owner.

G. After completion of the hydrostatic testing, the system shall be completely drained at all 
low points.  All test blinds, temporary supports, test equipment, etc., shall then be 
removed, and any valves, orifice plates, short sections of piping, miscellaneous in-line 
equipment or instruments that were left ready for service.  New gaskets shall be used 
when re-installing flanged items.

H. If there is any danger of contamination or freezing, blow out the piping system with dry, oil-
free air as necessary.

I. At completion of tests Contractor shall submit a typewritten log of test data for Owner’s 
permanent file including:
1. Data of test.
2. Section tested-attach sketch.
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3. Equipment used.
4. Personnel involved.
5. Owner or Owner’s witness in attendance.
6. Results.

J. After repair any failed test shall be repeated until all requirements of this Section are me.

K. Test Pressures:
1. All piping systems unless notes otherwise shall be tested at 100 psig or 1.5 times 

the operating pressure, whichever is greater.
2. Cooling coil condensate drain piping shall be tested at 10 ft head.

END OF SECTION 23 2113
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SECTION 232116 - HYDRONIC PIPING SPECIALTIES

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Pressure gages.
2. Thermometers.
3. Test plugs.
4. Flow indicator (bullet type).
5. Diaphragm-type expansion tanks.
6. Air vents.
7. Air separators.
8. Strainers.
9. Pump suction fittings.
10. Combination pump discharge valves.
11. Relief valves.
12. Manual balancing valves.
13. Autoflow / automatic balancing valves.
14. Shell and tube heat exchangers.

B. Related Sections:
1. Section 23 04 00 – General Conditions for Mechanical Trades
2. Section 23 21 13 - Hydronic Piping: Execution requirements for piping 

connections to products specified by this section.
3. Section 23 21 23 - Hydronic Pumps: Execution requirements for piping 

connections to products specified by this section.

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015.
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1.3 REFERENCES

A. American Society of Mechanical Engineers:
1. ASME B40.1 - Gauges - Pressure Indicating Dial Type - Elastic Element.
2. ASME Section VIII - Boiler and Pressure Vessel Code - Pressure Vessels.

B. ASTM International:
1. ASTM E1 - Standard Specification for ASTM Thermometers.
2. ASTM E77 - Standard Test Method for Inspection and Verification of 

Thermometers.

C. Underwriters Laboratories Inc.:
1. UL 393 - Indicating Pressure Gauges for Fire-Protection Service.
2. UL 404 - Gauges, Indicating Pressure, for Compressed Gas Service.

1.4 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Submittal procedures.

B. Product Data: Submit for manufactured products and assemblies used in this Project.
1. Manufacturer’s data and list indicating use, operating range, total range, accuracy, 

and location for manufactured components.
2. Submit product description, model, dimensions, component sizes, rough-in 

requirements, service sizes, and finishes.
3. Submit schedule indicating manufacturer, model number, size, location, rated 

capacity, load served, and features for each piping specialty.
4. Submit electrical characteristics and connection requirements.

C. Manufacturer's Installation Instructions: Submit hanging and support methods, joining 
procedures, application, selection, and hookup configuration. Include pipe and accessory 
elevations.

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

E. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items:
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to:
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content.
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s).
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment.

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content. 

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements.
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4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content).

1.5 QUALITY ASSURANCE

A. High Performance Building Requirements:
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable.

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section.

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section.

1.6 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of actual locations of components and 
instrumentation.

C. Operation and Maintenance Data: Submit instructions for calibrating instruments, 
installation instructions, assembly views, servicing requirements, lubrication instruction, 
and replacement parts list.

1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

B. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience.

1.8 PRE-INSTALLATION MEETINGS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.
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1.9 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.

B. Accept piping specialties on site in shipping containers with labeling in place. Inspect for 
damage.

C. Provide temporary protective coating on cast iron and steel valves.

D. Protect systems from entry of foreign materials by temporary covers, caps and closures, 
completing sections of the work, and isolating parts of completed system until installation.

1.10 ENVIRONMENTAL REQUIREMENTS

A. Section 01 60 00 - Product Requirements.

B. Do not install instruments when areas are under construction, except rough in, taps, 
supports and test plugs.

1.11 FIELD MEASUREMENTS

A. Verify field measurements before fabrication.

1.12 WARRANTY

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product 
bonds.

PART 2 PRODUCTS

2.1 PRESSURE GAGES AND TAPS

A. Manufacturers:
1. Trerice 600 Series or approved equal by:
2. Ernst.
3. Davis

B. Gage: ASME B40.1, UL 393 or UL 404 with bourdon tube, rotary brass movement, brass 
socket, front calibration adjustment, black scale on white background, clear glass window.
1. Case: Cast aluminum.
2. Bourdon Tube: Brass.
3. Dial Size: 3-1/2 inch diameter.
4. Mid-Scale Accuracy: One percent.
5. Scale: Both psi and kPa.

C. Needle Valve or Ball Valve:  Brass, 1/4 inch NPT for minimum 250 psi.

D. Pulsation Damper: Pressure snubber, brass with 1/4 inch NPT connections.



WESTSIDE CAMPUS CENTER CAFE ADDITION SECTION 232116

WESTERN CONNECTICUT STATE UNIVERSITY HYDRONIC PIPING SPECIALTIES

PAGE 5 OF 11

PROJECT NO. BI-2B-430

E. Siphon: Brass 1/4 inch NPT angle or straight pattern.

2.2 STEM TYPE THERMOMETERS

A. Manufacturers:
1. Trerice B91 Series or approved equal by:
2. Ernst
3. Davis Model

B. Thermometer: ASTM E1, adjustable angle, red appearing mercury, lens front tube, cast 
aluminum case with enamel finish, cast aluminum adjustable joint with positive locking 
device.
1. Size:  9 inch scale.
2. Window: Clear glass.
3. Stem: Brass, 3/4 inch NPT, 3-1/2 inch long.
4. Accuracy: ASTM E77 2 percent.
5. Calibration:  Both degrees F and degrees C.

C. Socket: Brass separable sockets for thermometer stems with or without extensions.

2.3 TEST PLUGS

A. Manufacturers:
1. Omega
2. Imac
3. Peterson

B. 1/4 inch NPT or 1/2 inch NPT brass fitting and cap for receiving 1/8 inch outside diameter 
pressure or temperature probe with:
1. Neoprene core for temperatures up to 200 degrees F.
2. Nordel core for temperatures up to 350 degrees F.
3. Viton core for temperatures up to 400 degrees F.

2.4 AIR VENTS

A. Manufacturers:
1. Taco
2. B+G. 
3. Amtrol. 

B. Manual Type: Taco Model 417 combination manual/automatic, Nickel plated brass body 
with hydroscopic fiber discs, screwed fitting and slotted/threaded venting.

C. Float Type:  B+G Model 87, brass or semi-steel body, copper, polypropylene, or solid non-
metallic float, stainless steel valve and valve seat; suitable for system operating 
temperature and pressure; with isolating valve.

2.5 FLOW INDICATOR (BULLET OR IMPELLER TYPE)

A. Manufacturers:
1. Dwyer
2. Cole Parmer.



WESTSIDE CAMPUS CENTER CAFE ADDITION SECTION 232116

WESTERN CONNECTICUT STATE UNIVERSITY HYDRONIC PIPING SPECIALTIES

PAGE 6 OF 11

PROJECT NO. BI-2B-430

3. W.E. Anderson 

B. Paddle wheel with double window. Body shall be brass or carbon steel body.

2.6 STRAINERS

A. Manufacturers:
1. Spirax Sarco Models listed below or approved equal by:
2. Armstrong. 
3. Yarway. 

B. Size 2 inch and Under:  Screwed cast iron body for 175 psig working pressure, Y pattern 
with 1/32” stainless steel perforated screen.  Spirax Sarco Model IT.

C. Size 2-1/2 inch and Larger:  Flanged iron body for 150 psig working pressure, basket 
pattern with 3/64” screen for size up to 4”, 1/8” screen for 4” and larger; stainless steel 
perforated screen.  Spirax Sarco Model F-125.

2.7 RELIEF VALVES

A. Manufacturers:
1. B+G Safety Relief Valve or approved equal by:
2. Watts. 
3. Taco. 
4. Parker Hannifin. 

B. Brass body, Teflon seat, stainless steel stem and springs, automatic, direct pressure 
actuated, capacities ASME certified and labeled.  Provide with drip pan elbow at outlet.

C. Bronze body, Teflon seat, stem and springs, automatic, direct pressure actuated 
capacities ASME certified and labeled.

2.8 DIAPHRAGM-TYPE EXPANSION TANKS

A. Manufacturers:
1. Taco Model _____ or approved equal by
2. B+G:
3. Amtrol 

B. Tank volume shall be ___ gallons with acceptance volume of ___ gallons.

C. Construction: Welded steel, tested and stamped in accordance with ASME Section VIII; 
supplied with National Board Form U-1, rated for working pressure of 125 psig, with 
flexible butyl diaphragm sealed into tank and steel support stand.

D. Accessories: Pressure gage and air-charging fitting, tank drain; pre-charge to 12 psig.

E. Automatic Cold Water Fill Assembly: Pressure reducing valve, reduced pressure double 
check back flow prevention device, test cocks, strainer, vacuum breaker, and by-pass 
valves.
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2.9 AIR SEPARATORS

A. Manufacturers:
1. B+G Model Rolairtrol
2. Taco.
3. Spirotherm. 

B. Cast iron for sizes 2-1/2 inch and smaller, steel for sizes 3 inch  and larger; perforated 
stainless steel air collection tube, tested and stamped in accordance with ASME SEC 8-D 
for 125 psig operating pressure.  Pressure drop shall be less the 1.0 psig  and air removal 
shall be minimum 91% for flows shown on the drawings.  Equipment size shall match the 
pipe size as shown on the drawings.

2.10 PUMP SUCTION FITTINGS

A. Manufacturers:
1. B+G 
2. Taco
3. Armstrong

B. Fitting: Angle pattern, cast-iron body. Threaded for 2 inch and smaller, flanged for 2-1/2 
inch and larger. Rated for 175 psig working pressure, with inlet vanes, cylinder strainer 
with 3/16 inch diameter openings, disposable fine mesh strainer to fit over cylinder 
strainer, and permanent magnet located in flow stream and removable for cleaning.

C. Accessories: Adjustable foot support, blow-down tapping in bottom, gage tapping in side.

2.11 COMBINATION PUMP DISCHARGE VALVES

A. Manufacturers:
1. B+G Model Triple Duty Valve or approved equal by:
2. Taco
3. Armstrong

B. Valves: Straight or angle pattern, flanged cast-iron valve body with bolt-on bonnet for 175 
psig operating pressure, non-slam check valve with spring-loaded bronze disc and seat, 
stainless steel stem, and calibrated adjustment permitting flow regulation.

2.12 MANUAL BALANCE VALVES

A. Manufacturers:
1. Armstrong CBV or approved equal by:
2. Taco
3. Macon
4. TA Hydronics

B. Construction:
1. Ametal® brass copper alloy (1/2”-2”) or ASTM A536 ductile iron (2-1/2”-12”) body, 

Y-pattern globe style, temperature and pressure test plug on inlet and outlet with 
check valves and screw on caps.

2. Minimum of 4-360 degree handwheel turns for precise flow measurement, precise 
flow balancing, and shutoff eliminating the need for an additional isolation valve. 
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EPDM  O-ring seals, hidden memory feature with tamper-proof setting and digital 
readout.  For insulation against heat loss or condensation, provide preformed rigid 
polyurethane insulation for sizes ½” through 6”.

2.13 “AUTOFLOW” / AUTOMATIC BALANCING VALVES

A. Manufacturers:
1. Flow Design Inc/Autoflow
2. Nexus.
3. Griswold Controls
4. Macon
5. Nutech.

B. General:
1. Automatic flow control valve cartridges shall be fabricated of type 304 stainless 

steel and shall be factory calibrated to automatically control flow rates with ±5% 
accuracy over the control range of the valve.

2. The automatic flow control valve shall be permanently marked to show direction of 
flow; and shall be provided with a valve tag to indicate flow rate, model number 
and equipment served.

3. All automatic flow control valve cartridges shall be warranted by the manufacturer 
for a minimum period of five years.

C. Construction
1. Valves 2” and smaller shall consist of brass, Y-pattern body with integral ball 

valve, a flow control cartridge assembly, dual pressure/temperature test ports, and 
interchangeable union end with O-ring seal which will accept various end pieces.  
The body design shall allow inspection or removal of flow control cartridge without 
disturbing piping connections.  Valves shall be rated for a minimum working 
pressure of 400 psi at 250°F.  

2. Valves 2½” and larger shall consist of ductile iron, wafer-style body designed to fit 
between standard 125/150 ANSI flanges.  Valves shall include dual 
pressure/temperature test ports and single or multiple, parallel-installed flow 
control cartridge assemblies.  Flange bolts and nuts shall be provided with each 
valve.  Valves shall be able to incorporate drains and vents as required.  Valves 
shall be rated for a minimum working pressure of 200 psi at 250°F.

D. Accessories:
1. Strainers

a.  2” and under:  Y strainer shall be made of bronze with a brass cap.
b. 2-1/2” and larger:  Y-strainer shall be made of iron (ASTM A126-61T, 

Class 30) Maximum pressure rating of 300 PSI. 
c. Strainer screen shall be stainless steel and rated for 20 mesh, easily 

accessible for cleaning.
d. Strainer shall be provided with a hose end blowdown valve with cap and 

chain
2. Automatic Air Vents 

a. Forged brass body; manual shut-off cap; polypropylene float; body 
designed to be disassembled for cleaning, and vent capacity of one 
SCFM @ 60 psig. 

b. Minimum Ratings: 150 psi at 240°F.
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3. Manual Air Vents 
a. Brass body, knurled slotted handle, blowout-proof needle style valve, side 

vent, 1/4" NPT standard with extended length available. 
b. Minimum Ratings: 400 PSIG at 250°F. 

4. Test Kit:
a. Meter kit shall be provided as either a permanently mounted or as a 

single-hose portable or double-hose portable kit; pressure gauge with 4-
1/2” dial shall have range of -14.7 to 150 PSI; portable kits shall be 
available with end connections for either pressure only or 
pressure/temperature test valves and shall include carrying cases; all kits 
shall include flow rate chart for determining flow rate. 

5. Hoses 
a. All hoses shall be equipped with swivel end connections at terminal unit. 

All end connections shall be crimped to meet stated pressure ratings. 
Serrated/slip fit connections are not acceptable. 

b. Hose materials shall be stainless steel braided over a synthetic polymer 
liner.

c. Hoses shall meet or exceed the ASTM-D380-83 standard and withstand 
working pressures of minimum 225 psig.  Hoses shall be maximum 1”.  

d. Hoses shall meet or exceed flame retardant testing per standard ASTM-
E84 and not exceed the following; Flame Spread - 25, Fuel Contribution - 
25, Smoke Density - 50. 

E. Balancing valve selection shall be determined by the flow rate and velocity limit of the flow 
cartridge (per ASHRAE standards).  Contractor shall provide a complete project valve list 
including item number, quantity, vendor model number, size, design flow rate, psid range 
and location tag to the engineer and the balancing contractor.  The balancing contractor 
shall complete this list by adding field-verified psid for each terminal unit and submit to the 
engineer for record purposes. 

2.14 SHELL AND TUBE TYPE HEAT EXCHANGER

A. Manufacturers:
1. Bell & Gossett.
2. Taco.
3. Armstrong.

B. Tubes:  U-tube type with 3/4 inch OD minimum seamless copper tubes suitable for 125 
psig working pressure.

A. Shell:  Steel with threaded or flanged piping connections and necessary tappings, prime 

coated. 

B. Heads:  Cast brass fabricated with bronze tube sheets, threaded or flanged for piping 

connections.

C. Water Chamber and Tube Bundle:  Removable for inspection and cleaning.

D. Design:  Heating fluid in shell and heated fluid in tubes. 

E. Accessories:  Steel saddle with attaching U-bolts.
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PART 3 EXECUTION

3.1 INSTALLATION - HYDRONIC PIPING SPECIALTIES

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with ASME B31.9.

C. Provide access to devices where not exposed.

D. Provide clearance around devices for maintenance.

E. Use unions, flanges, and couplings downstream of devices and at equipment or apparatus 
connections.  Do not use direct welded or threaded connections to valves, equipment or 
other apparatus.

F. Locate test plugs adjacent to thermometers and thermometer sockets, at coil inlet and 
outlets and equipment inlet and outlets

G. Provide air separator on suction side of system circulation pump and connect to expansion 
tank.

H. All strainer blow-down connections shall be provided with a ¾” drain valve with hose 
connection and brass cap.

I. Relief Valves:
1. Provide relief valves on pressure tanks, low-pressure side of reducing valves, heat 

exchangers, and expansion tanks.
2. Select system relief valve capacity greater than make-up pressure reducing valve 

capacity. Select equipment relief valve capacity to exceed rating of connected 
equipment.

3. Pipe relief valve outlet to nearest floor drain.
4. If relief valve serves a glycol / water solution, pipe relief valve to glycol make-up 

tank.
5. At the discharge of each relief valve, minimum pipe size shall be outlet connection 

size of drip pan elbow serving relief valve. 
6. Where one line vents several relief valves, make cross sectional area equal to 

sum of individual vent areas.

J. Air Vents:
1. Provide manual air vents at all system high points.
2. For automatic air vents in ceiling spaces or other concealed locations, provide 

vent tubing to nearest drain.
3. Where large air quantities accumulate, provide enlarged air collection standpipes.

K. Pumps:
1. Provide pump suction fitting on suction side of base mounted centrifugal pumps. 

Remove temporary strainers after cleaning systems.
2. Provide combination pump discharge valve on discharge side of base mounted 

centrifugal pumps.
3. Support pump fittings with floor mounted pipe and flange supports.
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3.2 INSTALLATION - THERMOMETERS AND GAGES

A. Install minimum one pressure gage for each pump, locate taps before strainers and on 
suction and discharge of pump; pipe to gage.

B. Install gage taps in piping

C. Install pressure gages with pulsation dampers. Provide needle valve to isolate each gage. 
Extend nipples to allow clearance from insulation.

D. Install thermometers in piping systems in sockets in short couplings. Enlarge pipes smaller 
than 2-1/2 inches for installation of thermometer sockets. Allow clearance from insulation.

E. Install thermometer sockets adjacent to controls systems thermostat, transmitter, or 
sensor sockets.

F. Coil and conceal excess capillary on remote element instruments.

G. Provide instruments with scale ranges selected according to service with largest 
appropriate scale.

H. Install gages and thermometers in locations where they are easily read from normal 
operating level. Install vertical to 45 degrees off vertical.

I. Adjust gages and thermometers to final angle, clean windows and lenses, and calibrate to 
zero.

3.3 STEAM TO WATER HEAT EXCHANGER TRIM

A. Shell:  Provide pressure gauge tapping with pigtail siphon, vacuum breaker.

B. Water Inlet:  Provide thermometer well, pressure gauge tapping, valved drain.

C. Water Outlet:  Provide thermometer well for temperature regulator sensor, ASME rated 
pressure and temperature relief valve, thermometer well, pressure gauge tapping.

3.4 FIELD QUALITY CONTROL

A. Section 01 40 00 - Quality Requirements and 01 70 00 - Execution and Closeout 
Requirements: Field inspecting, testing, adjusting, and balancing.

3.5 PROTECTION OF INSTALLED CONSTRUCTION

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting 
installed construction.

B. Do not install hydronic pressure gauges until after systems are pressure tested.

END OF SECTION 23 2116
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SECTION 238126 - SPLIT-SYSTEM AIR-CONDITIONERS

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Indoor air handling unit.
2. Outdoor condensing unit.

B. Related Sections:
1. Section 23 04 00 – General Conditions for Mechanical Trades.
2. Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and 

Equipment: Vibration isolators.
3. Section 23 09 23 - Direct-Digital Control System for HVAC: Controls remote from 

unit.
4. Section 23 23 00 - Refrigerant Piping: Execution requirements for connection to 

refrigerant piping specified by this section.
5. Division 26: Electrical connection to units.

C. This project will be commissioned. Refer to Section 01 91 00 and Section 23 08 00 for 

commissioning information and responsibilities. The commissioning process will require 

additional labor, material, and/or other costs which must be provided by the work of the 

Division.

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015.

1.3 REFERENCES

A. Air-Conditioning and Refrigeration Institute:
1. ARI 210/240 - Unitary Air-Conditioning and Air-Source Heat Pump Equipment.
2. ARI 270 - Sound Rating of Outdoor Unitary Equipment.
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B. American Society of Heating, Refrigerating and Air-Conditioning Engineers:
1. ASHRAE 52.1 - Gravimetric and Dust-Spot Procedures for Testing Air-Cleaning 

Devices Used in General Ventilation for Removing Particulate Matter.
2. ASHRAE 90.1 - Energy Standard for Buildings Except Low-Rise Residential 

Buildings.

C. ASTM International:
1. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus.

D. National Electrical Manufacturers Association:
1. NEMA MG 1 - Motors and Generators.

E. National Fire Protection Association:
1. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating 

Systems.

1.4 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Submittal procedures.

B. Product Data: Submit data indicating:
1. Cooling and heating capacities.
2. Dimensions.
3. Weights.
4. Rough-in connections and connection requirements.
5. Duct connections.
6. Electrical requirements with electrical characteristics and connection 

requirements.
7. Controls.
8. Accessories.

C. Manufacturer's Installation Instructions: Submit assembly, support details, connection 
requirements, and include start-up instructions.

D. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

E. Manufacturer’s Field Reports: Submit start-up report for each unit.

F. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items:
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to:
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content.
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s).
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment.
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2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content. 

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements.

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content).

1.5 CLOSEOUT SUBMITTALS

A. Section 01 77 00 - Closeout Procedures: Closeout procedures.

B. Project Record Documents: Record actual locations of controls installed remotely from 
units.

C. Operation and Maintenance Data: Submit manufacturer's descriptive literature, operating 
instructions, installation instructions, and maintenance and repair data.

1.6 QUALITY ASSURANCE

A. Performance Requirements: Energy Efficiency Rating (EER) not less than prescribed by 
ASHRAE 90.1 when used in combination with compressors and evaporator coils when 
tested in accordance with ARI 210/240.

B. Cooling Capacity: Rate in accordance with ARI 210/240.

C. Sound Rating: Measure in accordance with ARI 270.

D. Insulation and adhesives: Meet requirements of NFPA 90A.

E. High Performance Building Requirements:
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable.

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section.

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section.
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1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience.

B. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience approved by manufacturer.

1.8 PRE-INSTALLATION MEETINGS

A. Section 01 31 00 – Project Management and Coordination: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, 
storing, and protecting products.

B. Accept units and components on site in factory protective containers, with factory shipping 
skids and lifting lugs. Inspect for damage.

C. Comply with manufacturer's installation instruction for rigging, unloading and transporting 
units.

D. Protect units from weather and construction traffic by storing in dry, roofed location.

1.10 COORDINATION

A. Section 01 31 00 - Project Management and Coordination: Requirements for coordination.

B. Coordinate installation of condensing units with roof structure.

C. Coordinate installation of air handling units with building structure.

1.11 WARRANTY

A. Section 01 77 00 - Closeout Procedures: Requirements for warranties.

B. Manufacturer’s standard, no less than one year from date of Owner’s acceptance.

1.12 MAINTENANCE MATERIALS

A. Section 01 77 00 - Closeout Procedures: Requirements for maintenance materials.

B. Furnish one set of extra filters.
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PART 2 PRODUCTS

2.1 SPLIT SYSTEM AIR CONDITIONING UNITS

A. Manufacturers:
1. Daikin.
2. LG
3. Mitsubishi.

B. Product Description: Split system consisting of an indoor air handling unit and outdoor 
condensing unit including cabinet, evaporator fan, refrigerant cooling coil, compressor, 
refrigeration circuit, condenser, air filters, controls, air handling unit accessories, 
condensing unit accessories, and refrigeration specialties.

2.2 AIR HANDLING UNIT

A. Configuration: As indicated on Drawings.

B. Cabinet:
1. Panels: Constructed of galvanized steel with baked enamel finish. Access Panels: 

Located on both sides of unit. Furnish with duct collars on inlets and outlets.
2. Insulation: Factory applied to each surface to insulate entire cabinet with one inch 

thick aluminum foil faced glass fiber with edges protected from erosion.

C. Evaporator Fan: Forward curved centrifugal type, resiliently mounted with adjustable belt 
drive and high efficiency motor complying with NEMA MG1, Type 1. Motor permanently 
lubricated with built-in thermal overload protection.

D. Evaporator Coil: Constructed of copper tubes expanded onto aluminum fins. Factory leak 
tested under water. Removable, PVC construction, double-sloped drain pan with piping 
connections on both sides.  Condensate evaporation trays are not permitted.

E. Refrigeration System: Single refrigeration circuits controlled by factory installed thermal 
expansion valve.

F. Air Filters: 2 inch 25 to 30 percent efficiency based on ASHRAE 52.1.

G. Air Handling Unit Accessories:
1. Vibration Isolators: As specified in Section 23 05 48.

2.3 CONDENSING UNIT

A. General: Factory assembled and tested air cooled condensing units, consisting of casing, 
compressors, condensers, coils, condenser fans and motors, and unit controls.

B. Unit Casings: Exposed casing surfaces constructed of galvanized steel with 
manufacturer's standard baked enamel finish. Designed for outdoor installation and 
complete with weather protection for components and controls, and complete with 
removable panels for required access to compressors, controls, condenser fans, motors, 
and drives.
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C. Compressor: Single refrigeration circuit with rotary or semi-hermetic reciprocating type 
compressors, resiliently mounted, with positive lubrication, and internal motor overload 
protection.

D. Condenser Coil: Constructed of copper tubing mechanically bonded to copper fins, factory 
leak and pressure tested.

E. Controls: Furnish operating and safety controls including high and low pressure cutouts. 
Control transformer. Furnish magnetic contactors for compressor and condenser fan 
motors.

F. Condenser Fans and Drives: Direct drive propeller fans statically and dynamically 
balanced. Wired to operate with compressor. Permanently lubricated ball bearing type 
motors with built-in thermal overload protection. Furnish high efficiency fan motors.

G. Condensing Unit Accessories: Furnish the following accessories:
1. Controls to provide low ambient cooling to 0 degrees F.
2. Time delay relay.
3. Anti-short cycle timer.
4. Disconnect switch.
5. Condenser Coil Guard: Condenser fan openings furnished with PVC coated steel 

wire safety guards.
6. Suction and discharge pressure gauges.

H. Refrigeration specialties: Furnish the following:
1. Charge of compressor oil.
2. Holding charge of refrigerant.
3. Replaceable core type filter drier.
4. Liquid line sight glass and moisture indicator.
5. Shut-off valves on suction and liquid piping.
6. Liquid line solenoid valve.
7. Charging valve.
8. Oil level sight glass.
9. Crankcase heater.
10. Pressure relief device.

I. Refrigerant: Furnish charge of refrigerant R-410A.

J. Provide all low ambient cooling accessories.

K. Provide manufacturer’s mounting bracket for anchoring to masonry wall.

2.4 CONTROLS

A. Furnish interface to Direct Digital Control System specified in Section 23 09 23.

2.5 ELECTRICAL CHARACTERISTICS AND COMPONENTS

A. Refer to schedules on Construction Drawings.
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B. Disconnect Switch: Factory mounted, non-fused type, interlocked with access door, 
accessible from outside unit, with power lockout capability.

PART 3 EXECUTION

3.1 EXAMINATION

A. Section 01 31 00 - Project Management and Coordination: Verification of existing 
conditions before starting work.

B. Verify support for condensing unit is ready for unit installation.

3.2 INSTALLATION - AIR HANDLING UNIT

A. Install condensate piping with trap and route from drain pan to condensate drainage 
system. Refer to Section 23 21 13.

B. Install components furnished loose for field mounting.

C. Install connection to electrical power wiring in accordance with Division 26.

3.3 INSTALLATION - CONDENSING UNIT

A. Install condensing units on vibration isolators. Refer to Section 23 05 48.

B. Install refrigerant piping from unit to condensing unit. Install refrigerant specialties 
furnished with unit. Refer to Section 23 23 00.

C. Evacuate refrigerant piping and install initial charge of refrigerant.

D. Install electrical devices furnished loose for field mounting.

E. Install control wiring between air handling unit, condensing unit, and field installed 
accessories.

F. Install connection to electrical power wiring in accordance with Division 26.

3.4 MANUFACTURER'S FIELD SERVICES

A. Section 23 04 00 – Heating, Ventilating and Air Conditioning: Requirements for 
manufacturer’s field services.

B. Furnish initial start-up and shutdown during first year of operation, including routine 
servicing and checkout.

3.5 CLEANING

A. Section 01 77 00 - Closeout Procedures: Requirements for cleaning.
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B. Vacuum clean coils and inside of unit cabinet.

C. Install new throwaway filters in units at Substantial Completion.

3.6 DEMONSTRATION

A. Section 23 04 00 – Heating, Ventilating and Air Conditioning: Requirements for 
demonstration and training.

B. Demonstrate air handling unit operation and maintenance.

C. Demonstrate starting, maintenance, and operation of condensing unit including low 
ambient temperature operation.

D. Furnish services of manufacturer's technical representative for one 8 hour day to instruct 
Owner's personnel in operation and maintenance of units. Schedule training with Owner, 
provide at least 7 days notice to Architect/Engineer of training date.

3.7 PROTECTION OF FINISHED WORK

A. Section 01 77 00 - Closeout Procedures: Requirements for protecting finished Work.

B. Do not operate air handling units until ductwork is clean, filters are in place, bearings 
lubricated, and fan has been test run under observation.

END OF SECTION 23 8126
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SECTION 238200 - HYDRONIC HEATING UNITS

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Finned tube radiation.

B. Related Sections:
1. Section 23 04 00 – General Conditions for Mechanical Trades
2. Section 23 05 13 - Common Motor Requirements for HVAC Equipment: Product 

requirements for motors for placement by this section.
3. Section 23 07 00 - HVAC Insulation: Execution requirements for insulation 

specified by this section.
4. Section 23 21 13 - Hydronic Piping: Execution requirements for connection of 

chilled water, hot water, and drain piping to units specified by this section.
5. Section 23 21 16 - Hydronic Piping Specialties: Product requirements for hydronic 

piping specialties for placement by this section.
6. Section 23 31 00 - HVAC Ducts and Casings: Execution requirements for ducts 

specified by this section.
7. Section 26 05 03 - Equipment Wiring Connections: Execution requirements for 

electric connection to units specified by this section.

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria.

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015.

1.3 REFERENCES

A. Air-Conditioning and Refrigeration Institute:
1. ARI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils.

B. Sheet Metal and Air Conditioning Contractors:
1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.
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1.4 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Submittal procedures.

B. Shop Drawings: Indicate cross sections of cabinets, grilles, bracing and reinforcing, and 
typical elevations. Indicate schedules of equipment and enclosures typically indicating 
length and number of pieces of element and enclosure, corner pieces, end caps, cap 
strips, access doors, pilaster covers.

C. Product Data: Submit coil and frame configurations, dimensions, materials, rows, 
connections, and rough-in dimensions. Submit mechanical and electrical service locations, 
capacities and accessories or optional items.

D. Manufacturer's Installation Instructions: Submit assembly, support details, and connection 
requirements.

E. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

F. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items:
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to:
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content.
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s).
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment.

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content. 

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements.

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content).

1.5 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of components and locations of 
access doors in radiation cabinets required for access to valves.

C. Operation and Maintenance Data: Submit manufacturers descriptive literature, operating 
instructions, installation instructions, maintenance and repair data, and parts listings.
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1.6 QUALITY ASSURANCE

A. High Performance Building Requirements:
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable.

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section.

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section.

1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience.

B. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience.

1.8 PRE-INSTALLATION MEETINGS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.

B. Accept units on site in factory packing. Inspect for damage. Store under roof.

C. Protect coil fins from crushing and bending by leaving in shipping cases until installation, 
and by storing indoors. Protect coils from entry of dirt and debris with pipe caps or plugs.

1.10 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.11 WARRANTY

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product 
bonds.
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PART 2 PRODUCTS

2.1 FIN TUBE RADIATION

A. Manufacturers:
1. Rittling 
2. Vulcan 
3. Slant Fin 
4. Sterling

B. Heating Elements: Seamless copper tubing, mechanically expanded into evenly spaced 
aluminum fins, suitable for soldered fittings.

C. Element Hangers: Quiet operating, ball bearing cradle type providing unrestricted 
longitudinal movement, on enclosure brackets.

D. Enclosures: 0.0478 inch thick steel up to 18 inches in height, 0.598 inch steel over 18 
inches in height, with easily jointed components for wall to wall installation. Support rigidly, 
on wall or floor mounted brackets at least 3 feet on center maximum.

E. Finish: Factory applied baked enamel of color as selected.

F. Damper: Where heating media is not thermostatically controlled, furnish knob-operated 
internal damper at enclosure air outlet.

G. Access Doors: For otherwise inaccessible valves, furnish factory-made permanently 
hinged access doors, 6 x 7 inch minimum size, integral with cabinet.

PART 3 EXECUTION

3.1 EXAMINATION

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.

B. For recessed units, verify recess dimensions are correct size.

C. Verify wall construction is ready for installation.

D. Verify ductwork is ready for installation.

E. Verify concealed blocking and supports are in place and connections are correctly located.

3.2 INSTALLATION

A. Install air coils in ducts and casings in accordance with SMACNA HVAC Duct Construction 
Standards, Metal and Flexible. Refer to Section 23 31 00.

B. Duct Mounted Coils:  Support air coil sections independent of piping on steel channel or 
double angle frames and secure to casings. Furnish frames for maximum three coil 
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sections. Arrange supports to avoid piercing drain pans. Install with airtight seal between 
coil and duct or casing.

C. Supports for Hung Equipment including duct mounted coils, unit heaters, cabinet unit 
hears and radiant ceiling panels:  Provide vibration isolation and seismic supports per 
Specification Section 23 0548.   Support equipment independent of piping.

D. Protect coils to prevent damage to fins and flanges. Comb out bent fins.

E. Install coils level. Install cleanable tube fluid coils and level frame steam coils with 1: 50 
pitch.

F. Make connections to coils with unions and flanges.

G. On water coils, install shut-off valve on supply piping and lockshield balancing valve on 
return piping. Locate water supply at bottom of supply header and return water connection 
at top. Install manual float operated automatic air vents at high points complete with stop 
valve. Install water coils to be drainable and install drain connection at low points. Refer to 
Section 23 21 13.

H. On water and glycol heating coils, and chilled water cooling coils, connect water supply 
piping to leaving airside of coil (counter flow arrangement). Refer to Section 23 21 13.

I. Install insulation air coil casings. Refer to Section 23 07 00.

J. Insulate headers located outside airflow, insulate as specified for piping. Refer to Section 
23 07 00.

K. Install equipment exposed to finished areas after walls and ceilings are finished and 
painted. Avoid damage.

L. Protection: Install finished cabinet units with protective covers during remainder of 
construction.

M. Finned Tube Radiation: Locate on outside walls and run cover wall-to-wall unless 
otherwise indicated. Center elements under windows. Where multiple windows occur over 
units, divide element into equal segments centered under each window. Align cabinet 
joints with window mullions. Install wall angles where units butt against walls.

N. Unit Heaters: Hang from building structure, with pipe hangers anchored to building, not 
from piping. Mount as high as possible to maintain greatest headroom unless otherwise 
indicated.

O. Hydronic Units: Install with shut-off valve on supply piping and lockshield balancing valve 
on return piping. Where not accessible, extend vent to exterior surface of cabinet for 
servicing. For cabinet unit heaters, fan coil units, and unit heaters, install float operated 
automatic air vents with stop valve. Refer to Section 23 21 13.

3.3 CLEANING

A. Section 01 70 00 - Execution and Closeout Requirements: Final cleaning.
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B. After construction is completed, including painting, clean exposed surfaces of units. 
Vacuum clean coils and inside of cabinets.

C. Touch-up marred or scratched surfaces of factory-finished cabinets, using finish materials 
furnished by manufacturer.

D. Install new filters.

END OF SECTION 23 8200
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SECTION 260400 - GENERAL CONDITIONS FOR ELECTRICAL TRADES 

PART 1 GENERAL 

1.1 RELATED REQUIREMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

B. This section applies to certain sections of Division 8 “Openings”, Division 11 “Equipment”, 
Division 12 “Furnishings”,  Division 21 “Fire Protection”, Division 22 “Plumbing”, Division 
23, "Mechanical,", Division 27 “Communications”, Division 28 “Electronic Safety and 
Security”, Division 33 “Utilities” and this section applies to all sections of Division 26, 
"Electrical" of this project specification unless specified otherwise in the individual 
sections. 

C. The Drawings of other trades (Architectural, Structural, Civil, Plumbing, Mechanical, Food 
Service, Fire Protection, Communications, and Electronic Safety and Security) shall be 
examined for coordination and familiarity of work with other Contractors.  Any duplication 
or omission of provisions in this project should be brought to the attention of the Owners 
prior to Bidding. 

D. The Drawings of equipment suppliers shall be examined for coordination and familiarity of 
work with Owner’s equipment suppliers.   

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS 

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria. 

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015. 

1.3 DESCRIPTION 

A. The General Conditions and Supplementary General Conditions are a part of this Division 
and are to be considered a part of this Contract. 
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B. Where items of the General Conditions and Supplementary General Conditions are 
repeated in other Sections of the Specifications, it is merely intended to qualify or to call 
particular attention to them.  It is not intended that any other parts of the General 
Conditions and Supplementary General Conditions shall be assumed to be omitted if not 
repeated therein.  This Section applies equally and specifically to all Contractors supplying 
labor and/or equipment and/or materials as required under each Section of this Division.  
Where conflicts exist between the drawings and the specifications or between this section 
of the specifications and other sections, the more stringent or higher cost option shall 
apply. 

C. It is the intent of this Section of the Specifications to establish a standard of quality and 
performance characteristics for basic materials and installation methods used in building 
electrical, communications and electronic safety and security systems. 

1.4 INTENT 

A. This contract is for all labor, materials and equipment required for installation. The system 
shall be complete and finished in all respects, tested and ready for operation.  Work shall 
include calibration of equipment with factory settings.  All materials, equipment and 
apparatus shall be new and of first class quality. 

B. Any apparatus, appliance, material or work not shown on drawings but mentioned in the 
specifications, or vice versa, or any incidental accessories necessary to make the work 
complete and perfect in all respects and ready for operation as determined by good trade 
practice even if not particularly specified, shall be furnished, delivered and installed under 
their respective Divisions without any additional expense to the Owner. 

C. Minor details not usually shown or specified but necessary for proper installation and 
operation shall be included in the work as though they were hereinafter shown or 
specified. 

D. Work under each Section shall include giving written notice to the Owner and Engineer of 
any materials or apparatus believed inadequate or unsuitable; in violation of laws, 
ordinances, rules or regulations of authorities having jurisdiction; and any necessary items 
of work omitted.  In the absence of such written notice, it is mutually agreed that work 
under each Section has included the cost of all required items for the accepted, 
satisfactory functioning of the entire system without extra compensation. 

E. Wherever a particular piece of equipment, device or material is specifically indicated on 
the Drawings by model number, type, series or other means, that specification shall take 
precedence over equipment or materials specified herein.  For example: If a particular 
switch is specified on the Drawings, its specification takes precedence over switch 
specified herein. 

1.5 DEFINITIONS 

A. Word “Subcontractor” means specifically the subcontractor working under this Division. 
Other Contractors are specifically designated “Mechanical Subcontractor”, “General 
Contractor” and so on.  Note: Take care to ascertain limits of responsibility for connecting 
equipment which requires connections by two or more trades. 
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B. Word “install” shall mean set in place complete with all mounting facilities and connections 
as necessary ready for normal use or service. 

C. Words “furnish” or “supply” shall mean purchase, deliver to, and off-load at the job site, all 
ready to be installed including where appropriate all necessary interim storage and 
protection. 

D. Word “provide” shall mean furnish (or supply) and install as necessary. 

E. Word “finished” refers to all rooms and areas scheduled to be painted in Room Finish 
Schedule on the drawings.  All rooms and areas not covered in Schedule, including 
underground tunnels and areas above ceilings shall be considered not finished, unless 
otherwise noted. 

F. Words “approved equal” mean any product which in the opinion of the Engineer is equal in 
quality, arrangement, appearance, and performance to the product specified. 

G. Word “wiring” shall mean cable assembly, raceway, conductors, fittings and any other 
necessary accessories to make a complete wiring system. Word “product” shall mean any 
item of equipment, material, fixture, apparatus, appliance or accessory installed under this 
Division. 

H. Substitutions:  Requests for changes in products, materials, equipment, and methods of 
construction required by Contract Documents proposed by the Contractor after award of 
the Contract are considered requests for "substitutions." 

I. Indicated:  The term "indicated" refers to graphic representations, notes, or schedules on 
the Drawings, other paragraphs or schedules in the Specifications, and similar 
requirements in the Contract Documents.  Where terms such as "shown," "noted," 
"scheduled," and "specified" are used, it is to help the reader locate the reference; no 
limitation on location is intended. 

J. Directed:  Terms such as "directed," "requested," "authorized," "selected," "approved," 
"required," and "permitted" mean "directed by the Engineer," "requested by the Engineer," 
and similar phrases.  

K. Approve:  The term "approved," where used in conjunction with the Engineer's action on 
the Contractor's submittals, applications, and requests, is limited to the Engineer's duties 
and responsibilities as stated in General and Supplementary Conditions. 

L. Regulation:  The term "Regulations" includes laws, ordinances, statutes, and lawful orders 
issued by authorities having jurisdiction, as well as rules, conventions, and agreements 
within the construction industry that control performance of the Work. 

M. Remove:  The term “remove” means “to disconnect from its present position, remove from 
the premises and to dispose of in a legal manner.” 

N. Standard Product Warranties are preprinted written warranties published by individual 
manufacturers for particular products and are specifically endorsed by the manufacturer to 
the Owner. 
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O. Special Warranties are written warranties required by or incorporated in the Contract 
Documents, either to extend time limits provided by standard warranties or to provide 
greater rights for the Owner. 

1.6 DRAWINGS 

A. Drawings are diagrammatic and indicate the general arrangement of systems and work 
included in the Contract.  Consult the Architectural Drawings and Details for exact location 
of fixtures and equipment; where same are not definitely located, obtain this information 
from the Architect.  (Do not scale the drawings) 

B. Work under each Section shall closely follow Drawings in layout of work; check Drawings 
of other Divisions to verify spaces in which work will be installed.  Maintain maximum 
headroom; where space conditions appear inadequate, Owner and Engineer shall be 
notified before proceeding with installations. 

C. The Owner may, without extra charge, make reasonable modifications in the layout as 
needed to prevent conflict with work of other trades and/or for proper execution of the 
work. 

D. Where variances occur between the Drawings and Specifications or within either of the 
Documents, the item or arrangement of better quality shall be included in the Contract 
price.  The Owner and Engineer shall decide on the item and the manner in which the 
work shall be installed. 

1.7 SURVEYS AND MEASUREMENTS 

A. Before submitting his Bid, the Contractors shall visit the site and become thoroughly 
familiar with all existing conditions under which his work will be installed.  All new 
equipment and systems shall be fully operational under this Contract before the job is 
considered complete.  The Contractors shall be held responsible for any assumptions he 
makes, any omissions or errors he makes as a result of his failure to become fully familiar 
with the existing conditions at the site and the Contract Documents. 

B. The Contractor shall base all measurements, both horizontal and vertical, from established 
bench marks.  All work shall agree with these established lines and levels.  Verify all 
measurements at the site and check the correctness of same as related to the work. 

C. Should the Contractor discover any discrepancies between actual measurements and 
those indicated which prevent following good practice or which interfere with the intent of 
the Drawings and Specifications, the Engineer will be notified and work will not proceed 
until instructions from the Engineer are received. 

1.8 CODES AND STANDARDS 

A. Reference Standard Compliance 
1. Where equipment or materials are specified to conform to industry and technical 

society reference standards of the organizations such as American National 
Standards Institute (ANSI), American Society for Testing and Materials (ASTM), 
National Electrical Manufacturers Association (NEMA), and Underwriters 
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Laboratories Inc. (UL), submit proof of such compliance.  The label or listing by 
the specified organization will be acceptable evidence of compliance. 

2. Independent Testing Organization Certificate:  In lieu of the label or listing, 
indicated above submit a certificate from an independent testing organization, 
competent to perform testing, and approved by the engineer.  The certificate shall 
state that the item has been tested in accordance with the specified organization's 
test methods and that the item complies with the specified organization's 
reference standard. 

B. The Following Codes and Standards listed below apply to all electrical work.  Wherever 
Codes and/or Standards are mentioned in these Specifications, the latest applicable 
edition or revision shall be followed: 
State of Connecticut Department of Administrative Services (DAS) and Office School 
Construction Grants. 
Connecticut State Building Code - Connecticut Supplement 
Connecticut State Fire Safety Code – Connecticut Supplement 
The International Building Code 
The International Mechanical Code 
The International Plumbing Code 
The BOCA National Code Supplement 
The National Electrical Code 
NFPA 101 Life Safety Code 
The International Energy Conservation Code 
ASHRAE 90.1 and International Energy Conservation Code 

C. The following Standards shall be used where referenced by the following abbreviations: 
AIA American Institute of Architects 
ANSI American National Standards Institute 
ASME American Society of Mechanical Engineers 
ASTM American Society of Testing and Materials 
EPA Environmental Protection Agency 
FM Factory Mutual 
FSSC Federal Specification 
IEEE Institute of Electrical and Electronics Engineers 
NBS National Bureau of Standards 
NEMA National Electrical Manufacturers Association 
NETA International Electrical Testing Association 
NFPA National Fire Protection Association 
NSC National Safety Council 
OSHA Occupational Safety and Health Administration 
UL Underwriters’ Laboratories 

D. All materials furnished and all work installed shall comply with the rules and 
recommendations of the NFPA, the requirements of the local utility companies, the 
recommendations of the fire insurance rating organization having jurisdiction and the 
requirements of all Governmental departments having jurisdiction. 

E. The Contractor shall include in the work, without extra cost to the Owner, any labor, 
materials, services, apparatus and Drawings in order to comply with all applicable laws, 
ordinances, rules and regulations, whether shown on Drawings and/or specified or not. 
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1.9 PERMITS AND FEES 

A. The Contractor shall give all necessary notices, obtain all permits; and pay all Government 
and State sales taxes and fees where applicable, and other costs, including utility 
connections or extensions in connection with the work, file all necessary Drawings, 
prepare all documents and obtain all necessary approvals of all Governmental and State 
departments having jurisdiction, obtain all required certificates of inspection for his work, 
and deliver a copy to the Owner and Engineer before request for acceptance and final 
payment for the work. 

1.10 EQUIPMENT SUBSTITUTIONS 

A. In these Contract Documents, one or more makes of materials, apparatus or appliances 
may have been specified for use in this installation.  These describe the basis of design 
and approved equivalents.  This has been done for convenience in fixing the standard of 
workmanship, finish and design required for installation without consideration of any or all 
costs associated but not limited to (structural, mechanical, or electrical feeder, breaker, or 
transformer requirements).  The Contractor acknowledges that not all requirements are 
shown for either alternate acceptable manufacturers listed or those alternates requiring a 
request for substitution and it is their responsibility to coordinate all requirements 
necessary to accommodate any change from the basis of design listed or scheduled.  The 
Contractor is required to submit any and all costs (including costs associated or required 
by all trades) along with performance differences as part of their request for substitution.  
The details of workmanship, finish and design, and the guaranteed performance of any 
material, apparatus or appliance which the Contractor desires to deviate for those 
mentioned herein shall also conform to these standards.   

B. Where no specific make of material, apparatus or appliance is mentioned, any first-class 
product made by a reputable manufacturer may be submitted for the Engineers review. 

C. Where two or more names are given as approved manufacturers of equivalents, the 
Contractor must use the specified item or one of the named equivalents which still must 
meet all of the performance characteristics of the basis of design make and model. Where 
one name only is used and is followed by the words “or approved equal”, the Contractor 
must use the item named or he is required to apply for a substitution. Where one name 
only is used, the Contractor must use that item named. 

D. Where the Contractor proposes to deviate (provide an equivalent or request for 
substitution) from the equipment or materials as hereinafter specified, they are required to 
submit a request for substitution in writing. The Contractor shall state in their request 
whether it is a substitution or a non approved equivalent to that specified and the amount 
of credit or extra cost involved.  A copy of said request shall be included in the Base Bid 
with manufacturer’s equipment cuts.  The Base Bid shall be based on using the materials 
and equipment as specified with no exceptions. 

E. Where the Contractor proposes to use an item of equipment other than specified or 
detailed on the Drawings which requires any redesign of the structure, partitions, 
foundations, piping, wiring or any other part of the mechanical, electrical or architectural 
layout, all such redesign and all new drawings and detailing required therefore shall be 
prepared by the Engineers/Architects of Record at the expense of the Contractor and at 
no additional cost to the Owner. 
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F. Where such accepted deviation resulting from using an approved equivalent or 
substitution requires a different quantity and arrangement of piping, ductwork, valves, 
pumps, insulation, wiring, conduit and equipment from that specified or indicated on the 
Drawings, the Contractor shall, after acceptance by the Engineer, furnish and install any 
such additional equipment required by the system at no additional cost to the Owner, 
including any costs added to other trades due to the deviation. 

G. Equipment, material or devices submitted for review as an “equivalent” shall meet the 
following requirements: 
1. The equivalent shall have the same construction features such as, but not limited 

to: 
a. Material thickness, gauge, weight, density, etc. 
b. Welded, riveted, bolted, etc., construction. 
c. Finish, undercoating, corrosion protection. 
d. In the case of lighting fixtures, equivalent shall also meet the form, shape, 

and function in the opinion of the Architect and Engineer. 
2. The equivalent shall perform with the same or better operating efficiency. 
3. The equivalent shall be locally represented by the manufacturer for service, parts 

and technical information. 
4. The equivalent shall bear the same labels of performance certification as is 

applicable to the specified item, such as UL or NEMA labels. 

H. Equipment, material or devices submitted for review as a “substitution” shall meet the 
following requirements: 
1. Substitution Request Submittal: Requests for substitution will be considered if 

received in writing 14 days before the bid date. Requests received later than 14 
days before the bid date may be considered or rejected at the discretion of the 
Engineer/Owner.  Once the Contractor submits a complete request for substitution 
as determined by the Engineer, the Engineer reserves the right to request the time 
necessary to evaluate the request for substitution and review it with the Owner. 

2. Submit three (3) copies of each request for substitution for consideration. 
3. Identify the product, or the fabrication or installation method to be replaced in each 

request. Include related Specification Section and Drawing numbers. Provide 
complete documentation showing compliance with the requirements for 
substitutions, and the following information, as appropriate: 
a. Product Data, including Drawings and descriptions of products, fabrication 

and installation procedures. 
b. Samples, where applicable or requested. 
c. A detailed comparison of significant qualities of the proposed substitution 

with those of the Work specified. Significant qualities may include 
elements such as size, weight, durability, performance and visual effect. 

d. Coordination information, including a list of changes or modifications 
needed to other parts of the Work and to construction performed by the 
Owner and separate Contractors that will become necessary to 
accommodate the proposed substitution. 

e. A statement indicating the substitution's effect on the Contractor's 
Construction Schedule compared to the schedule without approval of the 
substitution. Indicate the effect of the proposed substitution on overall 
Contract Time. 

f. Cost information, including a proposal of the net change, if any in the 
Contract Sum. 
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g. Certification by the Contractor that the substitution proposed is equal-to or 
better in every significant respect to that required by the Contract 
Documents, and that it will perform adequately in the application 
indicated. Include the Contractor's waiver of rights to additional payment 
or time that may subsequently become necessary because of the failure 
of the substitution to perform adequately. 

h. Engineer's Action: Within one week of receipt of the request for 
substitution, the Engineer will notify the Contractor of acceptance or 
rejection of the proposed substitution. If a decision on use of a proposed 
substitute cannot be made or obtained within the time allocated, use the 
product specified by name. Acceptance of a product substitution will be in 
the form of an Addendum. 

i. Other Conditions: The Contractor's substitution request will be received 
and considered by the Engineer when one or more of the following 
conditions are satisfied, as determined by the Engineer; otherwise 
requests will be returned without action except to record noncompliance 
with these requirements. 
1) The request is directly related to an "or equal" clause or similar 

language in the Contract Documents. 
2) The specified product or method of construction cannot be 

provided within the Contract Time. The request will not be 
considered if the product or method cannot be provided as a 
result of failure to pursue the Work promptly or coordinate 
activities properly. 

3) A substantial advantage is offered the Owner, in terms of cost, 
time, energy conservation or other considerations of merit, after 
deducting offsetting responsibilities the Owner may be required to 
bear. Additional responsibilities for the Owner may include 
additional compensation to the Engineer for redesign and 
evaluation services, increased cost of other construction by the 
Owner or separate Contractors, and similar considerations. 

1.11 SUBMITTAL PROCEDURES 

A. Provide Submittals in accordance with the requirements of Division 1 and as indicated in 
the following. 

B. Coordination:  Coordinate preparation and processing of submittals with performance of 
construction activities.  Transmit each submittal sufficiently in advance of performance of 
related construction activities to avoid delay. 
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals and related activities that require sequential activity. 
2. Coordinate transmittal of different types of submittals for related elements of the 

Work so processing will not be delayed by the need to review submittals 
concurrently for coordination.  The Engineer reserves the right to withhold action 
on a submittal requiring coordination with other submittals until related submittals 
are received. 
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C. Processing:  Allow sufficient review time so that installation will not be delayed as a result 
of the time required to process submittals, including time for resubmittals. 
1. Allow two weeks for initial review.  Allow additional time if processing must be 

delayed to permit coordination with subsequent submittals.  The Engineer will 
promptly advise the Contractor when a submittal being processed must be 
delayed for coordination. 

2. If an intermediate submittal is necessary, process the same as the initial submittal. 
3. Allow two weeks for reprocessing each submittal. 
4. No extension of Contract Time will be authorized because of failure to transmit 

submittals to the Engineer sufficiently in advance of the Work to permit 
processing. 

D. Submittal Preparation:  Place a permanent label or title block on each submittal for 
identification.  Indicate the name of the entity that prepared each submittal on the label or 
title block. 
1. Include the following information on the label for processing and recording action 

taken. 
a. Project name. 
b. Date. 
c. Name and address of Engineer. 
d. Name and address of Contractor. 
e. Name and address of subcontractor. 
f. Name and address of supplier. 
g. Name of manufacturer. 
h. Number and title of appropriate Specification Section. 
i. Drawing number and detail references, as appropriate. 

E. Submittal Transmittal:  Package each submittal appropriately for transmittal and handling.  
Transmit each submittal from Contractor to Engineer using a transmittal form. Submittals 
received from sources other than the Contractor will be returned without action.  On the 
transmittal, record relevant information and requests for data.  On the form, or separate 
sheet, record deviations from Contract Document requirements, including minor variations 
and limitations.  Include Contractor's certification that information complies with Contract 
Document requirements. 

F. Except for submittals for record, information or similar purposes, where action and return 
is required or requested, the Engineer will review each submittal, mark to indicate action 
taken, and return promptly.  Compliance with specified characteristics is the Contractor's 
responsibility. 

G. Action Stamp:  The Engineer will stamp each submittal with a uniform, self-explanatory 
action stamp.  The stamp will be appropriately marked, to indicate the action taken. 

1.12 SHOP DRAWINGS 

A. Submit newly prepared information, drawn to accurate scale.  Highlight, encircle, or 
otherwise indicate deviations from the Contract Documents.  Do not reproduce Contract 
Documents or copy standard information as the basis of Shop Drawings.  Standard 
information prepared without specific reference to the Project is not considered Shop 
Drawings. 
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B. The Contractor shall submit for review detailed shop drawings of all equipment and 
material specified in each section and coordinated ductwork layouts.  No material or 
equipment may be delivered to the job site or installed until the Contractor has received 
shop drawings for the particular material or equipment which have been properly 
reviewed.  Shop drawings shall be submitted within 60 days after award of Contract before 
any material or equipment is purchased.  The Contractor shall submit for review copies of 
all shop drawings to be incorporated in the Electrical Contract.  Refer to the General 
Conditions and Supplementary General Conditions for the quantity of copies required for 
submission.  Where quantities are not specified, provide seven (7) copies for review. 

C. Provide shop drawings for all devices specified under equipment specifications for all 
systems including fire alarm, switchgear, clock, lighting, etc., or where called for elsewhere 
in the Specifications.  Shop drawings shall include manufacturers’ names, catalog 
numbers, cuts, diagrams, dimensions, identification of products and materials included, 
compliance with specified standards, notation of coordination requirements, notation of 
dimensions established by field measurement and other such descriptive data as may be 
required to identify and accept the equipment.  A complete list in each category (example: 
all fixtures) of all shop drawings, catalog cuts, material lists, etc., shall be submitted to the 
Engineer at one time.  No consideration will be given to a partial shop drawing submittal. 

D. Submittals shall be marked with the trade involved, i.e., Electrical, HVAC, Fire Protection, 
etc. when the submittal could involve more than one trade. 

E. Where multiple quantities or types of equipment are being submitted, provide a cover 
sheet (with a list of contents) on the submittal identifying the equipment or material being 
submitted. 

F. Failure to submit shop drawings in ample time for review shall not entitle the Contractor to 
an extension of Contract time.  No claim for extension by reason of such default will be 
allowed, nor shall the Contractor be entitled to purchase, furnish and/or install equipment 
which has not been reviewed by the Engineer. 

G. The Contractor shall furnish all necessary templates, patterns, etc., for installation work 
and for the purpose of making adjoining work conform; furnish setting plans and shop 
details to other trades as required. 

H. Acceptance rendered on shop drawings shall not be considered as a guarantee of 
measurements or building conditions.  Where drawings are reviewed, review does not 
mean that drawings have been checked in detail; said approval does not in any way 
relieve the Contractor from his responsibility or necessity of furnishing material or 
performing work as required by the Contract Drawings and Specifications.  Verify available 
space prior to submitting shop drawings. 

I. Acceptance of shop drawings shall not apply to quantity nor relieve Contractor of his 
responsibility to comply with intent of Drawings and Specifications. 

J. Acceptance of shop drawings is final and no further changes will be allowed without the 
written consent of the Engineer. 

K. Shop drawing submittal sheets which may show items that are not being furnished shall 
have those items crossed off to clearly indicate which items will be furnished. 
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L. Bidders shall not rely on any verbal clarification of the Drawings and/or Specifications.  
Any questions shall be referred to the Engineer in writing at least five (5) working days 
prior to Bidding to allow for issuance of an Addendum. 

M. Do not use Shop Drawings without an appropriate final stamp indicating action taken in 
connection with construction. 

N. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items: 
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to: 
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content. 
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s). 
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment. 

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content.  

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements. 

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content). 

1.13 QUALITY ASSURANCE 

A. High Performance Building Requirements: 
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable. 

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section. 

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section. 

1.14 COORDINATION DRAWINGS 

A. Prepare coordination drawings in accordance with Division 1 Section "PROJECT 
COORDINATION," to a scale of 1/4"=1'-0" or larger; detailing major elements, 
components, and systems of electrical equipment and materials in relationship with other 
systems, installations, and building components.  Indicate locations where space is limited 
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for installation and access and where sequencing and coordination of installations are of 
importance to the efficient flow of the Work, including (but not necessarily limited to) the 
following: 
1. Indicate the proposed locations of light fixtures, swichboards, panelboards, 

lighting inverters, conduits, cabinets, etc.  Include the following: 
2. Clearances for installing and maintaining insulation. 
3. Clearances for servicing and maintaining equipment, including NEC requirements 

and space for equipment disassembly required for periodic maintenance. 
4. Equipment connections and support details. 
5. Exterior wall and foundation penetrations. 
6. Fire-rated wall and floor penetrations. 
7. Sizes and locations of required concrete pads and bases. 

B. Indicate scheduling, sequencing, movement, and positioning of large equipment into the 
building during construction. 

C. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and 
ceilings and their relationship to other penetrations and installations. 

D. Prepare reflected ceiling plans to coordinate and integrate installations, air outlets and 
inlets, light fixtures, communication systems components, sprinklers, and other ceiling-
mounted items. 

1.15 COORDINATION WITH OTHER DIVISIONS 

A. All work shall be carried out in conjunction with other trades and full cooperation shall be 
given in order that all work may proceed with a minimum of delay and interference.  
Particular emphasis is placed on timely installation of major apparatus and furnishing other 
Contractors, especially the Contractor or Construction Manager, with information as to 
openings, chases, sleeves, bases, inserts, equipment locations, panels, etc., required by 
other trades. 

B. The Contractors are required to examine all of the Project Drawings and mutually arrange 
work so as to avoid interference with the work of other trades.  In general, ductwork, 
heating, condenser, chilled water piping, sprinkler piping and drainage lines take 
precedence over water, gas and electrical conduits.  The Engineer shall make final 
decisions regarding the arrangement of work which cannot be agreed upon by the 
Contractors. 

C. Where the work of the Contractor will be installed in close proximity to or will interfere with 
work of other trades, the Contractors will cooperate in working out space conditions to 
make a satisfactory adjustment. 

D. If the work under a Section is installed before coordinating with other Divisions or Sections 
or so as to cause interference with work of other Sections, the necessary changes to 
correct the condition shall be made by the Contractor causing the interference without 
extra charge to the Owner. 

E. If so directed in other Sections, the Contractor indicated shall prepare composite working 
drawings and sections clearly showing how the work is to be installed in relation to the 
work of other trades, at no extra charge to the Owner. 
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1.16 WORKMANSHIP 

A. Service Support:  The equipment items shall be supported by service organizations which 
are reasonably convenient to the equipment installation in order to render satisfactory 
service to the equipment on a regular and emergency basis during the warranty period of 
the contract. 

B. Modification of References:  In each of the publications referred to herein, consider the 
advisory provisions to be mandatory, as though the word, "shall" had been substituted for 
"should" wherever it appears. 

C. The Contractor shall furnish the services of an experienced superintendent who shall be 
constantly in charge of the installation of the work together with all skilled workmen, 
journeymen, electricians, helpers and laborers required to unload, transfer, erect, connect, 
adjust, start, operate and test each system. 

D. Unless otherwise specifically indicated on the Drawings or Specifications, all equipment 
and materials shall be installed with the acceptance of the Engineer and in accordance 
with the recommendations of the manufacturer.  This includes the performance of such 
tests as the manufacturer recommends. 

E. All labor for installation of electrical systems shall be performed by experienced, skilled 
tradesmen under the supervision of a licensed journeyman foreman.  All work shall be of a 
quality consistent with good trade practice and shall be installed in a neat, workmanlike 
manner.  The Engineer reserves the right to reject any work which, in his opinion, has 
been installed in a substandard, dangerous or unserviceable manner.  The Contractor 
shall replace said work in a satisfactory manner at no extra cost to the Owner. 

1.17 SHUTDOWNS 

A. When installation of a new system requires the temporary shutdown of an operating 
system, the connection of the new system shall be performed at such time as designated 
by the Owner. 

B. The Engineer and the Owner shall be notified in writing of the estimated duration of the 
shutdown period at least ten (10) days in advance of the date the work is to be performed. 

C. Work shall be arranged for continuous performance whenever possible.  The Contractor 
shall provide all necessary labor, including overtime if required, to assure that existing 
operating services will be shut down only during the time actually required to make 
necessary connections. 

1.18 TEMPORARY UTILITIES 

A. General:  Provide new materials and equipment; if acceptable to the Engineer, 
undamaged previously used materials in serviceable condition may be used.  Provide 
materials suitable for the use intended. 

B. Conditions of Use:  Keep temporary services and facilities clean and neat in appearance. 
Operate in a safe and efficient manner.  Take necessary fire prevention measures.  Do not 
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overload facilities, or permit them to interfere with progress.  Do not allow hazardous 
dangerous or unsanitary conditions, or public nuisances to develop or persist on the site. 

C. First Aid Supplies:  Comply with governing regulations. 

D. Fire Extinguishers:  Provide hand-carried, portable UL-rated, class "A" fire extinguishers 
for temporary offices and similar spaces.  In other locations provide hand-carried, portable, 
UL-rated, class "ABC" dry chemical extinguishers, or a combination of extinguishers of 
NFPA recommended classes for the exposures. 

E. Provide temporary lighting in all areas, throughout construction activities. 
1. Use Charges:  Cost or use charges for temporary facilities are not chargeable to 

the Owner or Engineer, and will not be accepted as a basis of claims for a Change 
Order. 

2. Temporary Electric Power Service:  Provide weatherproof, grounded electric 
power service and distribution system of sufficient size, capacity, and power 
characteristics during construction period.  Include meters, transformers, overload 
protected disconnects, automatic ground-fault interrupters, and main distribution 
switch gear. 
a. Except where overhead service must be used, install electric power 

service underground. 
b. Power Distribution System:  Install wiring overhead, and rise vertically 

where least exposed to damage.  Where permitted, wiring circuits not 
exceeding 125 Volts, AC 20 ampere rating, and lighting circuits may be 
nonmetallic sheathed cable where overhead and exposed for 
surveillance. 

3. Temporary Telephones:  Provide temporary telephone service for all personnel 
engaged in construction activities, throughout the construction period. 

F. Environmental Protection:  Provide protection, operate temporary facilities and conduct 
construction in ways and by methods that comply with environmental regulations, and 
minimize the possibility that air, waterways and subsoil might be contaminated or polluted, 
or that other undesirable effects might result.  Avoid use of tools and equipment which 
produce harmful noise.  Restrict use of noise making tools and equipment to hours that 
will minimize complaints from persons or firms near the site. 

G. Termination and Removal:  Unless the Engineer requires that it be maintained longer, 
remove each temporary facility when the need has ended, or when replaced by authorized 
use of a permanent facility, or no later than Substantial Completion.  Complete or, if 
necessary, restore permanent construction that may have been delayed because of 
interference with the temporary facility.  Repair damaged Work, clean exposed surfaces 
and replace construction that cannot be satisfactorily repaired.  Materials and facilities that 
constitute temporary facilities are property of the Contractor. The Owner reserves the right 
to take possession of Project identification signs. 

1.19 PROJECT PHASING 

A. Work under each Section shall include all necessary temporary connections, equipment, 
conduit, wiring, fire alarm equipment and testing, security equipment and testing, 
communications equipment and testing, lighting and emergency lighting, fire stopping, 
connection of necessary mechanical equipment, labor, and material as necessary to 
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accommodate the phasing of Construction as developed by the General Contractor or 
Construction Manager and approved by the Owner. All systems that pass-thru an area of 
the building under construction shall remain operational during all phases of construction. 
No extra compensation shall be granted the Contractor for work required to maintain 
systems operational or to accommodate the construction phasing of the project. 

1.20 PROTECTION OF MATERIALS AND EQUIPMENT 

A. Work under each Section shall include protecting the work and material of all other 
Sections from damage by work or workmen and shall include making good all damage 
thus caused. 

B. The Contractor shall be responsible for work and equipment until the facility has been 
accepted by the Owner.  Protect work against theft, injury or damage and carefully store 
material and equipment received on site which is not immediately installed.  Close open 
ends of work with temporary covers or plugs during construction to prevent entry of foreign 
material. 

C. Work under each Section includes receiving, unloading, uncrating, storing, protecting, 
setting in place and completely connecting equipment supplied under each Section.  Work 
under each Section shall also include exercising special care in handling and protecting 
equipment and fixtures, and shall include the cost of replacing any of the equipment and 
fixtures which are missing or damaged. 

D. Equipment and material stored on the job site shall be protected from the weather, 
vehicles, dirt and/or damage by workmen or machinery.  Insure that all electrical or 
absorbent equipment or material is protected from moisture during storage. 

1.21 ADJUSTING AND TESTING 

A. After all the equipment and accessories to be furnished are in place, they shall be put in 
final adjustment and subjected to such operating tests so as to assure the Engineer that 
they are in proper adjustment and in satisfactory, permanent operating condition. 

B. Where requested by the Engineer, a factory-trained service representative shall inspect 
the installation and assist in the initial startup and adjustment to the equipment.  The 
period of these services shall be for such time as necessary to secure proper installation 
and adjustments.  After the equipment is placed in permanent operation, the service 
representative shall supervise the initial operation of the equipment and instruct the 
personnel responsible for operation and maintenance of the equipment.  The service 
representative shall notify the Contractor in writing that the equipment was installed 
according to manufacturers’ recommendations and is operating as intended by the 
manufacturer. 

1.22 CLEANING 

A. The Contractor shall thoroughly clean all equipment of all foreign substances, oils, dust, 
dirt, etc., inside and out before final acceptance by the Engineer. 

B. If any part of a system should be stopped or damaged by any foreign matter after being 
placed in operation, the system shall be disconnected, cleaned and reconnected wherever 
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necessary to locate and/or remove obstructions.  Any work damaged in the course of 
removing obstructions shall be repaired or replaced when the system is reconnected at no 
additional cost to the Owner. 

C. During the course of construction, all conduits shall be capped in an acceptable manner to 
insure adequate protection against the entrance of foreign matter. 

D. Upon completion of all work under the Contract, the Contractor shall remove from the 
premises all rubbish, debris and excess materials left over from his work. 

E. Complete the following cleaning operations before requesting inspection for Certification of 
Substantial Completion. 
1. Remove labels that are not permanent labels. 
2. Clean transparent materials, including mirrors and glass in doors and windows.  

Remove glazing compound and other substances that are noticeable vision-
obscuring materials.  Replace chipped or broken glass and other damaged 
transparent materials. 

3. Clean exposed exterior and interior hard-surfaced finishes to a dust-free condition, 
free of stains, films and similar foreign substances.  Restore reflective surfaces to 
their original reflective condition.  Leave concrete floors broom clean.  Vacuum 
carpeted surfaces and panelboard interiors. 

4. Wipe surfaces of mechanical and electrical equipment.  Remove excess 
lubrication and other substances.  Clean light fixtures and lamps. 

F. Comply with regulations of authorities having jurisdiction and safety standards for 
cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the 
Owner's property.  Do not discharge volatile, harmful or dangerous materials into drainage 
systems.  Remove and dispose of ALL waste materials, packaging material, skids etc. 
from the site and dispose of in a lawful manner in accordance with municipal, state and 
federal regulations. 

G. Where extra materials of value remaining after completion of associated Work have 
become the Owner's property, arrange for disposition of these materials as directed. 

1.23 OPERATING AND MAINTENANCE 

A. Upon completion of all work and tests, the Contractor shall furnish the necessary skilled 
labor and helpers for operating his system and equipment for a period specified under 
each applicable Section of this Division.  During this period, he shall fully instruct the 
Owner or the Owner’s representative in the operation, adjustment and maintenance of all 
equipment furnished.  The Contractor shall give at least seven (7) days notice to the 
Owner and the Engineer in advance of this period. 

B. The Contractor shall include the maintenance schedule for the principal items of 
equipment furnished under this Division. 

C. The Contractor shall physically demonstrate procedures for all routine maintenance of all 
equipment furnished under each respective Section to assure accessibility to all devices. 

D. An authorized manufacturer’s representative shall attest in writing that the equipment has 
been properly installed prior to startup of any major equipment.  The following equipment 
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will require this inspection:  emergency generator, fire alarm system, nurse call system, 
paging systems, etc.  These letters will be bound into the operating and maintenance 
books. 

E. Refer to individual trade Sections for any other particular requirements related to operating 
instructions. 

F. Demonstration shall be recorded on CD/DVD disc with two (2) discs turned over to the 
Owner. 

1.24 OPERATING AND MAINTENANCE MANUALS 

A. Prepare operating and maintenance manuals in accordance with the requirements of 
Division 1 and as follows.  The Contractor shall prepare six (6) copies of a complete 
maintenance and operating instructions manual, bound in booklet form.  Organize 
operating and maintenance data into suitable sets of manageable size.  Bind properly 
indexed data in individual heavy-duty, 3-ring, vinyl-covered binders, with pocket folders for 
folded sheet information.  Mark appropriate identification on front and spine of each 
binder. 

B. Manual shall include the following: 
1. Description of function, normal operating characteristics and limitations, 

performance curves, engineering data and tests, and complete nomenclature and 
commercial numbers of replacement parts. 

2. Manufacturer's printed operating procedures to include start-up, break-in, and 
routine and normal operating instructions; regulation, control, stopping, shutdown, 
and emergency instructions; and summer and winter operating instructions. 

3. Maintenance procedures for routine preventative maintenance and 
troubleshooting; disassembly, repair, and reassembly; aligning and adjusting 
instructions. 

4. Servicing instructions and lubrication charts and schedules. 
5. Emergency instructions. 
6. Spare parts list. 
7. Copies of warranties. 
8. Wiring diagrams. 
9. Recommended "turn around" cycles. 
10. Inspection procedures. 
11. Shop Drawings and Product Data. 
12. Equipment start-up reports. 

C. Include in the manual, a tabulated equipment schedule for all equipment.  Schedule shall 
include pertinent data such as: make, model number, serial number, voltage, normal 
operating current, belt size, filter quantities and sizes, bearing number, etc.  Schedule 
shall include maintenance to be done and frequency. 

D. Maintenance and instruction manuals shall be submitted to the Owner at the same time as 
the seven (7) day notice is given prior to the instruction period. 
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1.25 ACCEPTANCES 

A. The equipment, materials, workmanship, design and arrangement of all work installed 
under the Electrical Sections shall be subject to the review of the Engineer. 

B. Within 30 days after the awarding of a Contract, the Electrical Contractor shall submit to 
the Engineer, for review, a list of manufacturers of equipment proposed for the work under 
the Electrical Sections.  The intent to use the exact makes specified does not relieve the 
Contractor of the responsibility of submitting such a list. 

C. If extensive or unacceptable delivery time is expected on a particular item of equipment 
specified, the Contractor shall notify the Owner and Engineer, in writing, within 30 days of 
the awarding of the Contract.  In such instances, deviations may be made pending 
acceptance by the Engineer or the Owner’s representative. 

D. Where any specific material, process or method of construction or manufactured article is 
specified by reference to the catalog number of a manufacturer, the Specifications are to 
be used as a guide and are not intended to take precedence over the basic duty and 
performance specified or noted on the Drawings.  In all cases, the Electrical Contractor 
shall verify the duty specified with the specific characteristics of the equipment offered for 
review.  Equipment characteristics are to be used as mandatory requirements where the 
Contractor proposes to use an acceptable equivalent. 

E. If material or equipment is installed before it is reviewed and/or approved, the Contractor 
shall be liable for its removal and replacement at no extra charge to the Owner if, in the 
opinion of the Engineer, the material or equipment does not meet the intent of, or standard 
of quality implied by, the Drawings and Specifications. 

F. Failure on the part of the Engineer to reject shop drawings or to reject work in progress 
shall not be interpreted as acceptance of work not in conformance with the Drawings 
and/or Specifications.  Work not in conformance with the Drawings and/or Specifications 
shall be corrected whenever it is discovered. 

1.26 RECORD DRAWINGS 

A. General:  Do not use record documents for construction purposes; protect from 
deterioration and loss in a secure, fire-resistive location; provide access to record 
documents for the Engineer's reference during normal working hours. 

B. Record Drawings:  Maintain a clean, undamaged set of blue or black line white-prints of 
Contract Drawings and Shop Drawings.  Mark the set to show the actual installation where 
the installation varies substantially from the Work as originally shown.  Mark whichever 
drawing is most capable of showing conditions fully and accurately; where Shop Drawings 
are used, record a cross-reference at the corresponding location on the Contract 
Drawings.  Give particular attention to concealed elements that would be difficult to 
measure and record at a later date. 
1. Mark record sets with red erasable pencil; use other colors to distinguish between 

variations in separate categories of the Work. 
2. Mark new information that is important to the Owner, but was not shown on 

Contract Drawings or Shop Drawings. 
3. Note related Change Order numbers where applicable. 
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4. Organize record drawing sheets into manageable sets, bind with durable paper 
cover sheets, and print suitable titles, dates and other identification on the cover of 
each set. 

5. Final record documents shall be prepared in the latest Revit version and floppy 
disks or CD ROM of all drawings and a clean set of reproducible mylar sepias 
shall be turned over to the Owner at the completion of the work. 

1.27 WARRANTIES AND BONDS 

A. The following general administrative and procedural requirements for warranties and 
bonds required by the Contract Documents, including manufacturers standard warranties 
on products and special warranties are to be included: 
1. General close-out requirements included in Section "Project Close-out." 
2. Specific requirements for warranties for the Work and products and installation 

that are specified to be warranted are included in the individual Sections of 
Divisions 2 through 28. 

3. Certifications and other commitments and agreements for continuing services to 
Owner are specified elsewhere in the Contract Documents. 

B. Disclaimers and Limitations:  Manufacturer's disclaimers and limitations on product 
warranties do not relieve the Contractor of the warranty on the Work that incorporates the 
products, nor does it relieve suppliers, manufacturers, and subcontractors required to 
countersign special warranties with the Contractor. 

C. Separate Prime Contracts:  Each prime Contractor is responsible for warranties related to 
its own Contract. 

1.28 WARRANTY REQUIREMENTS 

A. Related Damages and Losses:  When correcting warranted Work that has failed, remove 
and replace other Work that has been damaged as a result of such failure or that must be 
removed and replaced to provide access for correction of warranted Work. 

B. Reinstatement of Warranty:   When Work covered by a warranty has failed and been 
corrected by replacement or rebuilding, reinstate the warranty by written endorsement.  
The reinstated warranty shall be equal to the original warranty with an equitable 
adjustment for depreciation. 

C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, 
replace or rebuild the Work to an acceptable condition complying with requirements of 
Contract Documents. The Contractor is responsible for the cost of replacing or rebuilding 
defective Work regardless of whether the Owner has benefited from use of the Work 
through a portion of its anticipated useful service life. 

D. Owner's Recourse:  Written warranties made to the Owner are in addition to implied 
warranties, and shall not limit the duties, obligations, right and remedies otherwise 
available under the law, nor shall warranty periods be interpreted as limitations on time in 
which the Owner can enforce such other duties, obligations, rights, or remedies. 



WESTSIDE CAMPUS CENTER CAFE ADDITION SECTION 260400 

WESTERN CONNECTICUT STATE UNIVERSITY GENERAL CONDITIONS 

  FOR ELECTRICAL TRADES - PAGE 20 OF 22 

 

 

   

  PROJECT NO. BI-2B-430 

 

 

E. Rejection of Warranties:  The Owner reserves the right to reject warranties and to limit 
selections to products with warranties not in conflict with requirements of the Contract 
Documents. 

F. The Owner reserves the right to refuse to accept Work for the Project where a special 
warranty, certification, or similar commitment is required on such Work or part of the Work, 
until evidence is presented that entities required to countersign such commitments are 
willing to do so. 

G. Submit written warranties to the Engineer prior to the date certified for Substantial 
Completion.  If the Engineer's Certificate of Substantial Completion designates a 
commencement date for warranties other than the date of Substantial Completion for the 
Work, or a designated portion of the Work, submit written warranties upon request of the 
Engineer. 

H. When a designated portion of the Work is completed and occupied or used by the Owner, 
by separate agreement with the Contractor during the construction period, submit properly 
executed warranties to the Engineer within fifteen days of completion of that designated 
portion of the Work. 

I. When a special warranty is required to be executed by the Contractor, or the Contractor 
and a subcontractor, supplier or manufacturer, prepare a written document that contains 
appropriate terms and identification, ready for execution by the required parties.  Submit a 
draft to the Owner through the Engineer for approval prior to final execution. 
1. Refer to individual Sections of Divisions 2 through 33 for specific content 

requirements, and particular requirements for submittal of special warranties. 

J. Form of Submittal:  At Final Completion compile two copies of each required warranty and 
bond properly executed by the Contractor, or by the Contractor, subcontractor, supplier, or 
manufacturer. Organize the warranty documents into an orderly sequence based on the 
table of contents of the Project Manual. 

K. Bind warranties and bonds in heavy-duty, commercial quality, durable 3-ring vinyl covered 
loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 
8-1/2" by 11" paper. 
1. Provide heavy paper dividers with celluloid covered tabs for each separate 

warranty.  Mark the tab to identify the product or installation.  Provide a typed 
description of the product or installation, including the name of the product, and 
the name, address and telephone number of the installer. 

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

3. When operating and maintenance manuals are required for warranted 
construction, provide additional copies of each required warranty, as necessary, 
for inclusion in each required manual. 

1.29 GUARANTEES 

A. The Contractor shall guarantee all material and workmanship under these Specifications 
and the Contract for a period of one (1) year from the date of final acceptance by Owner. 
During this guarantee period, all defects developing through faulty equipment, materials or 
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workmanship shall be corrected or replaced immediately by this Contractor without 
expense to the Owner.  Such repairs or replacements shall be made to the Engineers 
satisfaction. 

B. Contractor shall provide name, address, and phone number of all contractors and 
subcontractors and associated equipment they provided 

1.30 PROJECT CLOSE-OUT 

A. Submit specific warranties, workmanship bonds, maintenance agreements, final 
certifications and similar documents. 

B. Deliver tools, spare parts, extra stock, and similar items. 

C. Complete start-up testing of systems, and instruction of the Owner's operating and 
maintenance personnel. Discontinue or change over and remove temporary facilities from 
the site, along with construction tools, mock-ups, and similar elements. 

D. Complete final clean up requirements, including touch-up painting. Touch-up and 
otherwise repair and restore marred exposed finishes. 

E. Inspection Procedures:  On receipt of a request for inspection, the Engineer will either 
proceed with inspection or advise the Contractor of unfilled requirements.  The Engineer 
will prepare the Certificate of Substantial Completion following inspection, or advise the 
Contractor of construction that must be completed or corrected before the certificate will 
be issued. 
1. The Engineer will repeat inspection when requested and assured that the Work 

has been substantially completed. 
2. Results of the completed inspection will form the basis of requirements for final 

acceptance. 

END OF SECTION 26 0400 
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CADD File Release Form 

DELIVERY OF CADD FILES FOR:    
 Project Name 
In accepting and utilizing any drawings or other data on any form of electronic media generated and 
provided by the Design Professional, the Client covenants and agrees that all such drawings and data are 
instruments of service of the Design Professional, who shall be deemed the author of the drawings and 
data, and shall retain all common law, statutory law and other rights, including copyrights. 
The Client further agrees not to use these drawings and data, in whole or in part, for any purpose or 
project other than the project which is the subject of this Agreement.  The Client agrees to waive all claims 
against the Design Professional resulting in any way from any unauthorized changes or reuse of the 
drawings and data for any other project by anyone other than the Design Professional. 
In addition, the Client agrees, to the fullest extent permitted by law, to indemnify and hold the Design 
Professional harmless from any damage, liability or cost, including reasonable attorneys’ fees and costs of 
defense, arising from any changes made by anyone other than the Design Professional or from any reuse 
of the drawings and data without the prior written consent of the Design Professional. 
Under no circumstances shall transfer of the drawings and other instruments of service on electronic 
media for use by the Client be deemed a sale by the Design Professional, and the Design Professional 
makes no warranties, either express or implied, of merchantability and fitness for any particular purpose. 
 

 _____________________________________________   ________________________  
 Client’s Signature Date 

 
 _____________________________________________  
 Company - Title 

 
 _____________________________________________   ________________________  
 Architects’ Signature Date 

 
 _____________________________________________  
 Firm - Title 

 
 _____________________________________________   ________________________  
 Owner’s Signature Date 

 
 _____________________________________________  
 Company - Title 
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SECTION 260519 - BUILDING WIRE AND CABLE 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes building wire and cable; service entrance cable; metal clad cable; and 
rated feeder wiring and wiring connectors and connections. 

B. Related Sections: 
1. Section 07 84 13 – Penetration Firestopping. 
2. Section 26 05 53 - Identification for Electrical Systems: Product requirements for 

wire identification. 
3. Section 26 27 26 – Wiring Devices. 
4. Section 26 51 00 – Interior Lighting. 

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS 

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria. 

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015. 

1.3 REFERENCES 

A. International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution 

Equipment and Systems. 

B. National Fire Protection Association: 
1. NFPA 70 - National Electrical Code. 
2. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and 

Cables for Use in Air-Handling Spaces. 

1.4 SYSTEM DESCRIPTION 

A. Product Requirements: Provide products as follows: 

1. Solid conductor for feeders and branch circuits 10 AWG and smaller. 
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2. Stranded conductors for control circuits. 

3. Conductor not smaller than 12 AWG for power and lighting circuits. 

4. Conductor not smaller than 14 AWG for control circuits. 

5. Increase wire size in branch circuits to limit voltage drop to a maximum of 3 

percent. 

B. Wiring Methods: Provide the following wiring methods: 

1. Concealed Dry Interior Locations: Use only building wire, Type THHN/THWN 

insulation, in raceway or metal clad MC cable. 

2. Exposed Dry Interior Locations: Use only building wire, Type THHN/THWN 

insulation, in raceway. 

3. Above Accessible Ceilings: Use only building wire, Type THHN/THWN insulation, 

in raceway, or metal clad MC cable for final connections to recessed lighting 

fixtures only. 

4. Wet or Damp Interior Locations: Use only building wire, Type THHN/THWN 

insulation, in rigid conduit. 

1.5 DESIGN REQUIREMENTS 

A. Conductor sizes are based on copper. 

1.6 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures Requirements for submittals. 

B. Product Data: Submit for building wire and each cable assembly type. 

C. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items: 
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to: 
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content. 
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s). 
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment. 

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content.  

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements. 

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content). 
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1.7 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for submittals. 

B. Project Record Documents: Record actual locations of components and circuits. 

1.8 QUALITY ASSURANCE 

A. Provide wiring materials located in plenums with peak optical density not greater than 0.5, 
average optical density not greater than 0.15, and flame spread not greater than 5 feet 
(1.5 m) when tested in accordance with NFPA 262. 

B. Perform Work in accordance with the current issue of the State of Connecticut Building 
code. 

C. Maintain one copy of each document on site. 

D. High Performance Building Requirements: 
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable. 

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section. 

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section. 

1.9 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

1.10 FIELD MEASUREMENTS 

A. Verify field measurements are as indicated on Drawings. 

1.11 COORDINATION 

A. Section 01 30 00 - Administrative Requirements: Requirements for coordination. 

B. Where wire and cable destination is indicated and routing is not shown, determine routing 
and lengths required. 

PART 2 PRODUCTS 

2.1 BUILDING WIRE 

A. Manufacturers: 
1. American Insulated Wire Corporation.  
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2. General Cable Co. 
3. SouthWire. 
4. Substitutions: Section 01 60 00 - Product Requirements. 

B. Product Description: Single conductor insulated wire. 

C. Conductor: Copper. 

D. Insulation:  Type THHN/THWN for all branch circuits and feeders.  

2.2 METAL CLAD CABLE (MC) 

A. Manufacturers: 
1. AFC Cable Systems, Inc. 
2. General Cable Co. 
3. SouthWire. 
4. Substitutions: Section 01 60 00 - Product Requirements.  

B. Conductor: Copper. 

C. Use: Use only for final connections to recessed lighting fixtures, or to fish within drywall 
partitions. (all other circuits shall be in EMT or other raceway as indicated within Section 
26 05 33). 

2.3 WIRING CONNECTORS 

A. Split Bolt Connectors: 
1. Ilsco. 
2. Thomas Betts. 
3. Burndy. 
4. Buchanan. 
5. Substitutions: Substitutions: Section 01 60 00 - Product Requirements. 

B. Solderless Pressure Connectors: 
1. Ilsco. 
2. Thomas Betts. 
3. Burndy. 
4. Buchanan. 
5. Substitutions: Substitutions: Section 01 60 00 - Product Requirements. 

C. Spring Wire Connectors: 
1. Ilsco. 
2. Thomas Betts. 
3. Burndy. 
4. Buchanan. 
5. Substitutions: Substitutions: Section 01 60 00 - Product Requirements. 

2.4 TERMINATIONS 

A. Terminal lugs for Wires 6 AWG and Smaller: Solderless, compression type copper. 



WESTSIDE CAMPUS CENTER CAFE ADDITION SECTION 260519 

WESTERN CONNECTICUT STATE UNIVERSITY BUILDING WIRE AND CABLE 

  PAGE 5 OF 6 

 

 

   

  PROJECT NO. BI-2B-430 

 

 

B. Lugs for Wires 4 AWG and Larger: Color keyed, compression type copper, with insulating 
sealing collars.  

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

B. Verify interior of building has been protected from weather. 

C. Verify mechanical work likely to damage wire and cable has been completed. 

D. Verify raceway installation is complete and supported. 

3.2 PREPARATION 

A. Completely and thoroughly swab raceway before installing wire. 

3.3 INSTALLATION 

A. Type MC cable may be used for drops within existing drywall partitions and final 
connections to normal power lighting fixtures. Provide EMT and building wire for all other 
circuits. 

B. Route wire and cable to meet Project conditions. 

C. Neatly train and lace wiring inside boxes, equipment, and panelboards. 

D. Identify and color code wire and cable under provisions of this section. Identify each 
conductor with its circuit number or other designation indicated. 

E. Special Techniques--Building Wire in Raceway: 
1. Pull conductors into raceway at same time. 
2. Install building wire 4 AWG and larger with pulling equipment. 

F. Special Techniques - Cable: 
1. Protect exposed cable from damage. 
2. Support cables above accessible ceiling, using spring metal clips or cable ties to 

support cables from structure. Do not rest cable on ceiling panels. 
3. Use suitable cable fittings and connectors. 

G. Special Techniques - Wiring Connections: 
1. Clean conductor surfaces before installing lugs and connectors. 
2. Make splices, taps, and terminations to carry full ampacity of conductors with no 

perceptible temperature rise. 
3. Tape uninsulated conductors and connectors with electrical tape to 150 percent of 

insulation rating of conductor. 
4. Install split bolt connectors for copper conductor splices and taps, 6 AWG and 

larger. 



WESTSIDE CAMPUS CENTER CAFE ADDITION SECTION 260519 

WESTERN CONNECTICUT STATE UNIVERSITY BUILDING WIRE AND CABLE 

  PAGE 6 OF 6 

 

 

   

  PROJECT NO. BI-2B-430 

 

 

5. Install solderless pressure connectors with insulating covers for copper conductor 
splices and taps, 8 AWG and smaller. 

6. Install insulated spring wire connectors with plastic caps for copper conductor 
splices and taps, 10 AWG and smaller. 

H. Install stranded conductors for control circuits 14 AWG and smaller. Install crimp on fork 
terminals for device terminations. Do not place bare stranded conductors directly under 
screws. 

I. Install terminal lugs on ends of 600 volt wires unless terminal lugs are furnished on 
connected device, such as circuit breakers. 

J. Size lugs in accordance with manufacturer’s recommendations for terminating wire sizes.  
Install 2-hole type lugs to connect wires 4 AWG and larger to copper bus bars. 

K. For terminal lugs fastened together such as on motors, transformers and other apparatus, 
or when spaced between studs is small enough that lugs can turn and touch each other, 
insulate for dielectric strength 2-1/2 times normal potential of circuit. 

3.4 WIRE COLOR 

A. General: 
1. For wire sizes 10 AWG and smaller, install wire colors in accordance with the 

following: 
a. Black, red, and blue for circuits at 120/208 volts single or three phase. 
b. Orange, brown, and yellow for circuits at 277/480 volts single or three 

phase. 
2. For wire sizes 8 AWG and larger, identify wire with colored tape at terminals, 

splices and boxes.  

B. Neutral Conductors: White. When two or more neutrals are located in one conduit, 
individually identify each with proper circuit number. 

C. Branch Circuit Conductors: Install three or four wire home runs with each phase uniquely 
color coded. 

D. Feeder Circuit Conductors: Uniquely color code each phase as indicated above. 

E. Ground Conductors: 
1. For 6 AWG and smaller: Green. 
2. For 4 AWG and larger: Identify with green tape at both ends and visible points 

including junction boxes. 

3.5 FIELD QUALITY CONTROL 

A. Inspect and test in accordance with NETA ATS, except Section 4. 

B. Perform inspections and tests listed in NETA ATS, Section 7.3.1. 

END OF SECTION 26 0519 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 RELATED DOCUMENTS 

A. Each Contractor, Subcontractor and/or supplier providing goods or services referenced in 
or related to this Section shall also be bound by the Documents identified in Division 01 
Section “Summary”. 

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS 

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria. 

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015. 

1.3 SUMMARY 

A. Section Includes: 

1. Conduit supports. 

2. Formed steel channel. 

3. Spring steel clips. 

4. Sleeves. 

5. Mechanical sleeve seals. 
6. Equipment bases and supports. 

B. Related Sections: 
1. Division 07 Section – Penetration Firestopping. 
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1.4 REFERENCES 

A. ASTM International: 

1. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 

Materials. 

2. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and 

Materials. 

3. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire 

Stops. 
4. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems. 

B. FM Global: 
1. FM - Approval Guide, A Guide to Equipment, Materials & Services Approved By 

Factory Mutual Research For Property Conservation. 

C. National Fire Protection Association: 
1. NFPA 70 - National Electrical Code. 

1.5 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Requirements for submittals. 

B. Shop Drawings: Indicate system layout with location and detail of trapeze hangers. 

C. Product Data: 

1. Hangers and Supports: Submit manufacturers catalog data including load 

capacity. 

D. Design Data: Indicate load carrying capacity of trapeze hangers and hangers and 
supports. 

E. Manufacturer's Installation Instructions: 

1. Hangers and Supports: Submit special procedures and assembly of components. 

F. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items: 
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to: 
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content. 
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s). 
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment. 

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content.  

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements. 
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4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content). 

1.6 QUALITY ASSURANCE 

A. High Performance Building Requirements: 
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable. 

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section. 

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section. 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years experience. 

B. Installer: Company specializing in performing work of this section with minimum three 
years experience, approved by manufacturer. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, 
storing, and protecting products. 

B. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification. 

C. Protect from weather and construction traffic, dirt, water, chemical, and mechanical 
damage, by storing in original packaging. 

1.9 ENVIRONMENTAL REQUIREMENTS 

A. Section 01 60 00 - Product Requirements: Environmental conditions affecting products on 
site. 
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PART 2 PRODUCTS 

2.1 CONDUIT SUPPORTS 

A. Manufacturers: 

1. Allied Tube & Conduit Corp. 

2. O-Z Gedney Co.  

3. Thomas and Betts 
4. Substitutions: Section 01 60 00 - Product Requirements. 

B. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running 
threads. 

C. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or 
hanger rod. Set screw: hardened steel. 

D. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single 
bolt to tighten. 

E. Conduit clamps - general purpose: One hole malleable iron for surface mounted conduits. 

F. Cable Ties: High strength nylon temperature rated to 185 degrees F, self-locking. 

2.2 FORMED STEEL CHANNEL 

A. Manufacturers: 

1. Allied Tube & Conduit Corp. 

2. B-Line Systems. 

3. Unistrut Corp. 
4. Substitutions: Section 01 60 00 - Product Requirements 

B. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center. 

2.3 SPRING STEEL CLIPS 

A. Manufacturers: 

1. Allied Tube & Conduit Corp. 

2. B-Line Systems 

3. Unistrut Corp. 
4. Substitutions: Section 01 60 00 - Product Requirements 

B. Product Description: Mounting hole and screw closure. 

2.4 SLEEVES 

A. Sleeves for conduit, raceway, cable tray, busway, or cable through Non-fire Rated Floors: 
18 gage thick galvanized steel. 

B. Sleeves for conduit, raceway, cable tray, busway, or cable through Non-fire Rated Beams, 
Walls, Footings, and Potentially Wet Floors: Steel pipe or 18 gage thick galvanized steel. 
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C. Sleeves for conduit, raceway, cable tray, busway, or cable through Fire Rated and Fire 
Resistive Floors and Walls, and Fire Proofing: Prefabricated fire rated sleeves including 
seals, UL listed matching fire resistive rating of the penetration. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Verification of existing conditions before 
starting work. 

B. Verify openings are ready to receive sleeves. 

3.2 PREPARATION 

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting 
bond of firestopping material. 

B. Obtain permission from Architect before using powder-actuated anchors. 

C. Obtain permission from Architect before drilling or cutting structural members. 

3.3 INSTALLATION - HANGERS AND SUPPORTS 

A. Anchors and Fasteners: 

1. Concrete Structural Elements: Provide precast inserts and expansion anchors. 

2. Steel Structural Elements: Provide beam clamps, spring steel clips, steel ramset 

fasteners, and welded fasteners. 

3. Concrete Surfaces: Provide self-drilling anchors and expansion anchors. 

4. Hollow Masonry, Plaster, and Gypsum Board Partitions: Provide toggle bolts and 

hollow wall fasteners. 

5. Solid Masonry Walls: Provide expansion anchors and preset inserts. 

6. Sheet Metal: Provide sheet metal screws. 

7. Wood Elements: Provide wood screws. 

B. Inserts: 

1. Install inserts for placement in concrete forms. 

2. Install inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams. 

3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe 

over 4 inches. 

4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 
5. Where inserts are omitted, drill through concrete slab from below and provide 

through-bolt with recessed square steel plate and nut recessed into and grouted 
flush with slab. 

C. Install conduit and raceway support and spacing in accordance with NEC. 

D. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit. 
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E. Install multiple conduit runs on common hangers. 

F. Supports: 

1. Fabricate supports from structural steel or formed steel channel. Install hexagon 

head bolts to present neat appearance with adequate strength and rigidity. Install 

spring lock washers under nuts. 

2. Install surface mounted cabinets and panelboards with minimum of four anchors. 

3. In wet and damp locations install steel channel supports to stand cabinets and 

panelboards 1 inch off wall. 
4. Support vertical conduit at every floor. 

3.4 INSTALLATION - SLEEVES 

A. Exterior watertight entries: Seal with adjustable interlocking rubber links. 

B. Conduit penetrations not required to be watertight: Sleeve and fill with silicon foam. 

C. Set sleeves in position in forms. Provide reinforcing around sleeves. 

D. Size sleeves large enough to allow for movement due to expansion and contraction. 
Provide for continuous insulation wrapping. 

E. Extend sleeves through floors 6 inches above finished floor level. Caulk sleeves. 

F. Where conduit or raceway penetrates floor, ceiling, or wall, close off space between 
conduit or raceway and adjacent work with fire stopping insulation and caulk. Provide 
close fitting metal collar or escutcheon covers at both sides of penetration. 

3.5 FIELD QUALITY CONTROL 

A. Section 01 70 00 - Execution and Closeout Requirements: Field inspecting, testing, 
adjusting, and balancing. 

3.6 CLEANING 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for cleaning. 

3.7 PROTECTION OF FINISHED WORK 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting 
finished Work. 

B. Protect adjacent surfaces from damage by material installation. 

END OF SECTION 26 0529 
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes conduit and tubing, surface raceways, wireways, outlet boxes, pull and 
junction boxes, and handholes. 

B. Related Sections: 
1. Section 07 84 13 – Penetration Firestopping 
2. Section 26 05 29 - Hangers and Supports for Electrical Systems. 
3. Section 26 05 53 - Identification for Electrical Systems. 
4. Section 26 27 26 - Wiring Devices. 
5. Section 26 51 00 – Interior Lighting. 

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS 

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria. 

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015. 

1.3 REFERENCES 

A. American National Standards Institute: 
1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated. 
2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated. 
3. ANSI C80.5 - Aluminum Rigid Conduit - (ARC). 
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B. National Electrical Manufacturers Association: 
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 
2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and 

Cable Assemblies. 
3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box 

Supports. 
4. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box 

Supports. 
5. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel 

Conduit and Intermediate Metal Conduit. 
6. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit. 
7. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing. 

1.4 SYSTEM DESCRIPTION 

A. Raceway and boxes located as indicated on Drawings, and at other locations required for 
splices, taps, wire pulling, equipment connections, and compliance with regulatory 
requirements. Raceway and boxes are shown in approximate locations unless 
dimensioned. Provide raceway to complete wiring system. 

B. In Slab Above Grade: Provide rigid steel conduit. Provide cast boxes. 

C. Concealed Dry Locations: Provide EMT conduit. Provide sheet-metal boxes. Provide flush 
mounting outlet box in finished areas. Provide hinged enclosure for large pull boxes. 

D. Dry Finished Locations:  Provide flush mounting outlet box in finished areas. Provide 
hinged enclosure for large pull boxes. 

E. Exposed Dry Finished Locations: Provide surface metal raceway and fittings.  Unless 
specified on drawings, requires design team approval for use of surface metal raceway in 
finished locations.  Coordinate all vertical runs of surface raceway with the architect prior 
to installation.    

1.5 DESIGN REQUIREMENTS 

A. Minimum Raceway Size: 3/4 inch unless otherwise specified. 

1.6 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit for the following: 
1. Flexible metal conduit. 
2. Liquidtight flexible metal conduit. 
3. EMT. 
4. Raceway fittings. 
5. Conduit bodies. 
6. Pull and junction boxes. 
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C. Manufacturer's Installation Instructions: Submit application conditions and limitations of 
use stipulated by Product testing agency specified under Regulatory Requirements. 
Include instructions for storage, handling, protection, examination, preparation, and 
installation of Product. 

D. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items: 
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to: 
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content. 
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s). 
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment. 

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content.  

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements. 

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content). 

1.7 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures. 

B. Project Record Documents: 
1. Record actual routing of conduits larger than 2 inch. 
2. Record actual locations and mounting heights of outlet, pull, and junction boxes. 

1.8 QUALITY ASSURANCE 

A. High Performance Building Requirements: 
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable. 

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section. 

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements. 

B. Protect conduit from corrosion and entrance of debris by storing above grade. Provide 
appropriate covering. 

C. Protect PVC conduit from sunlight. 

1.10 COORDINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate installation of outlet boxes for equipment connected under Section 26 05 03. 

C. Coordinate mounting heights, orientation and locations of outlets mounted above 
counters, benches, and backsplashes. 

PART 2 PRODUCTS 

2.1 METAL CONDUIT 

A. Manufacturers: 
1. Allied Tube and Conduit. 
2. Western Tube and Conduit. 
3. Wheatland Tube Company. 
4. Substitutions: Section 01 60 00 - Product Requirements. 

B. Rigid Steel Conduit: ANSI C80.1. 

C. Rigid Aluminum Conduit: ANSI C80.5. 

D. Fittings and Conduit Bodies: NEMA FB 1; material to match conduit. 

2.2 FLEXIBLE METAL CONDUIT 

A. Manufacturers: 
1. Allied Tube and Conduit 
2. Western Tube and Conduit. 
3. Wheatland Tube Company. 
4. Substitutions: Section 01 60 00 - Product Requirements. 

B. Fittings: NEMA FB 1. 

2.3 LIQUIDTIGHT FLEXIBLE METAL CONDUIT 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Anamet Electrical. 
3. Allied Tube and Conduit. 
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4. Substitutions: Section 01 60 00 - Product Requirements. 

B. Fittings: NEMA FB 1. 

2.4 ELECTRICAL METALLIC TUBING (EMT) 

A. Manufacturers: 
1. Allied Tube and Conduit. 
2. Western Tube and Conduit. 
3. Wheatland Tube Company. 
4. Substitutions: Section 01 60 00 - Product Requirements. 

B. Product Description: ANSI C80.3; galvanized tubing. 

C. Fittings and Conduit Bodies: NEMA FB 1; steel, set screw type. 

2.5 OUTLET BOXES 

A. Manufacturers: 
1. Erico Products. 
2. Raco. 
3. Thomas & Betts Corp. 
4. Substitutions: Section 01 60 00 - Product Requirements. 

B. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel. 
1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment 

supported; furnish 1/2 inch  male fixture studs where required. 
2. Concrete Ceiling Boxes: Concrete type. 

C. Nonmetallic Outlet Boxes: NEMA OS 2. 

D. Cast Boxes: NEMA FB 1, Type FD, aluminum. Furnish gasketed cover by box 
manufacturer.  

E. Wall Plates for Finished Areas: As specified in Section 26 27 26. 

F. Wall Plates for Unfinished Areas: Furnish gasketed cover. 

G. Provide boxes listed for “EXTRA DUTY” for exterior receptacle locations. 

2.6 PULL AND JUNCTION BOXES 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Hubbell Wiring Devices. 
3. Thomas & Betts Corp. 
4. Substitutions: Section 01 60 00 - Product Requirements. 

B. Sheet Metal Boxes: NEMA OS 1, galvanized steel. 

C. Surface Mounted Cast Metal Box: NEMA 250; flat-flanged, surface mounted junction box: 



WESTSIDE CAMPUS CENTER CAFE ADDITION SECTION 260533 

WESTERN CONNECTICUT STATE UNIVERSITY RACEWAY AND BOXES 

  FOR ELECTRICAL SYSTEMS - PAGE 6 OF 9 

 

 

   

  PROJECT NO. BI-2B-430 

 

 

1. Material: Cast aluminum. 
2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover 

screws. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

B. Verify outlet locations and routing and termination locations of raceway prior to rough-in. 

3.2 INSTALLATION 

A. Fasten raceway and box supports to structure and finishes in accordance with Section 
26 05 29. 

B. Identify raceway and boxes in accordance with Section 26 05 53. 

C. Arrange raceway and boxes to maintain headroom and present neat appearance. 

3.3 INSTALLATION - RACEWAY 

A. Raceway routing is shown in approximate locations unless dimensioned. Route to 
complete wiring system. 

B. Arrange raceway supports to prevent misalignment during wiring installation. 

C. Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers, 
clevis hangers, and split hangers. 

D. Group related raceway; support using conduit rack. Construct rack using steel channel 
specified in Section 26 05 29. 

E. Do not support raceway with wire or perforated pipe straps. Remove wire used for 
temporary supports 

F. Do not attach raceway to ceiling support wires or other piping systems. 

G. Construct wireway supports from steel channel specified in Section 26 05 29. 

H. Route exposed raceway parallel and perpendicular to walls. 

I. Route raceway installed above accessible ceilings parallel and perpendicular to walls. 

J. Route conduit in and under slab from point-to-point. 

K. Maintain clearance between raceway and piping for maintenance purposes. 
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L. Maintain 12 inch clearance between raceway and surfaces with temperatures exceeding 
104 degrees F. 

M. Cut conduit square using saw or pipe cutter; de-burr cut ends. 

N. Bring conduit to shoulder of fittings; fasten securely. 

O. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe 
nonmetallic conduit dry and clean before joining. Apply full even coat of cement to entire 
area inserted in fitting. Allow joint to cure for minimum 20 minutes. 

P. Install conduit hubs to fasten conduit to sheet metal boxes in damp and wet locations and 
to cast boxes. 

Q. Install no more than equivalent of three 90 degree bends between boxes. Install conduit 
bodies to make sharp changes in direction, as around beams. Install factory elbows for 
bends in metal conduit larger than 2 inch size. 

R. Avoid moisture traps; install junction box with drain fitting at low points in conduit system. 

S. Seal all raceway entering a building from the exterior with sealant identified for use with 
the cable insulation, shield or other cabling components. 

T. Install fittings to accommodate expansion and deflection where raceway crosses 
expansion joints. 

U. Install suitable pull string or cord in each empty raceway except sleeves and nipples. 

V. Install suitable caps to protect installed conduit against entrance of dirt and moisture. 

W. Surface Raceway: Install flat-head screws, clips, and straps to fasten raceway channel to 
surfaces; mount plumb and level. Install insulating bushings and inserts at connections to 
outlets and corner fittings. 

X. Close ends and unused openings in wireway. 

3.4 INSTALLATION - BOXES 

A. Install wall mounted boxes at elevations to accommodate mounting heights as indicated 
on Drawings. 

B. Adjust box location prior to rough-in to accommodate intended purpose. 

C. Orient boxes to accommodate wiring devices oriented as specified in Section 26 27 26. 

D. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas 
only. 

E. In Accessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches from 
ceiling access panel or from removable recessed luminaire. 
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F. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only. 
Coordinate masonry cutting to achieve neat opening. 

G. Do not install flush mounting box back-to-back in walls; install with minimum 6 inches 
separation. Install with minimum 24 inches separation in acoustic rated walls. 

H. Secure flush mounting box to interior wall and partition studs. Accurately position to allow 
for surface finish thickness. 

I. Install stamped steel bridges to fasten flush mounting outlet box between studs. 

J. Install flush mounting box without damaging wall insulation or reducing its effectiveness. 

K. Install adjustable steel channel fasteners for hung ceiling outlet box. 

L. Do not fasten boxes to ceiling support wires or other piping systems. 

M. Support boxes independently of conduit. 

N. Install gang box where more than one device is mounted together. Do not use sectional 
box. 

O. Install gang box with plaster ring for single device outlets. 

3.5 INTERFACE WITH OTHER PRODUCTS 

A. Install conduit to preserve fire resistance rating of partitions and other elements, using 
materials and methods in accordance with Section 07 84 13. 

B. Route conduit through roof openings for piping and ductwork or through suitable roof jack 
with pitch pocket. Coordinate location with roofing installation. 

C. Locate outlet boxes to allow luminaires positioned as indicated on reflected ceiling plan. 

D. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices. 

3.6 ADJUSTING 

A. Section 01 70 00 - Execution and Closeout Requirements: Testing, adjusting, and 
balancing. 

B. Adjust flush-mounting outlets to make front flush with finished wall material. 

C. Install knockout closures in unused openings in boxes. 

3.7 CLEANING 

A. Section 01 70 00 - Execution and Closeout Requirements: Final cleaning. 

B. Clean interior of boxes to remove dust, debris, and other material. 



WESTSIDE CAMPUS CENTER CAFE ADDITION SECTION 260533 

WESTERN CONNECTICUT STATE UNIVERSITY RACEWAY AND BOXES 

  FOR ELECTRICAL SYSTEMS - PAGE 9 OF 9 

 

 

   

  PROJECT NO. BI-2B-430 

 

 

C. Clean exposed surfaces and restore finish. 

END OF SECTION 26 0533 
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SECTION 260553 – IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Nameplates. 
2. Labels. 
3. Wire markers. 
4. Conduit markers. 
5. Stencils. 
6. Lockout Devices. 

B. Related Sections: 
1. Section 09 90 00 - Painting and Coating: Execution requirements for painting 

specified by this section. 

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS 

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria. 

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015. 

1.3 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures Submittal procedures. 

B. Product Data: 
1. Submit manufacturer’s catalog literature for each product required. 
2. Submit electrical identification schedule including list of wording, symbols, letter 

size, color coding, tag number, location, and function. 

C. Manufacturer's Installation Instructions: Indicate installation instructions, special 
procedures, and installation. 
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D. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items: 
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to: 
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content. 
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s). 
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment. 

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content.  

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements. 

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content). 

1.4 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of tagged devices; include tag 
numbers. 

1.5 QUALITY ASSURANCE 

A. High Performance Building Requirements: 
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable. 

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section. 

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, 
storing, and protecting products. 

B. Accept identification products on site in original containers. Inspect for damage. 
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C. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification, including product density and thickness. 

D. Protect insulation from weather and construction traffic, dirt, water, chemical, and 
mechanical damage, by storing in original wrapping. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. Section 01 60 00 - Product Requirements: Environmental conditions affecting products on 
site. 

B. Install nameplates only when ambient temperature and humidity conditions for adhesive 
are within range recommended by manufacturer. 

PART 2 PRODUCTS 

2.1 NAMEPLATES 

A. Manufacturers: 
1. Seton. 
2. Brady. 
3. Ideal Industries 
4. Substitutions: Section 01 60 00 - Product Requirements. Product Description: 

Laminated three-layer plastic with engraved black letters on white contrasting 
background color. White letters on Red background for emergency equipment. 

B. Product Description: Laminated three-layer plastic with engraved white letters on black 
contrasting background color. 

C. Letter Size: 
1. 1/8 inch high letters for identifying individual equipment and loads. 
2. 1/4 inch high letters for identifying grouped equipment and loads. 

D. Minimum nameplate thickness: 1/8 inch. 

2.2 LABELS 

A. Manufacturers: 
1. Seton. 
2. Brady. 
3. Ideal Industries 
4. Substitutions: Section 01 60 00 - Product Requirements. Product Description: 

Laminated three-layer plastic with engraved black letters on white contrasting 
background color. White letters on Red background for emergency equipment. 
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2.3 WIRE MARKERS 

A. Manufacturers: 
1. Seton. 
2. Brady. 
3. Ideal Industries 

2.4 CONDUIT AND RACEWAY MARKERS 

A. Manufacturers: 
1. Seton. 
2. Brady. 
3. Ideal Industries 

B. Legend: 
1. 208 Volt System: 208 VOLTS. 
2. 480 Volt System: 480 VOLTS 
3. Telephone System: Telephone 
4. Voice/Data Systems: Voice/Data 
5. Security System: Security 
6. Audiovisual System:  AV 

2.5 DEVICE IDENTIFICATION 

A. Roof Top HVAC Equipment Disconnects: 
1. Labeling: 

a. Provide Nameplates 
b. Indicate equipment name. 
c. Indicate source panel and circuit number. 

B. Receptacles: 
1. Labeling: 

a. Indicate source panel and circuit number at each cover plate. 
b. Cover plates shall be labeled with information indicated above using a 

permanent label. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Degrease and clean surfaces to receive adhesive for identification materials. 

3.2 INSTALLATION 

A. Install identifying devices after completion of painting. 

B. Nameplate Installation: 
1. Install nameplate parallel to equipment lines. 
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2. Install nameplates for each exterior control panel and equipment enclosure to 
equipment front using corrosive-resistant fasteners or rivets. 

3. Install nameplates for the following: 
a. Disconnects. 

C. Label Installation: 
1. Install label parallel to equipment lines. 
2. Install label for identification of individual control device stations. 
3. Install labels for permanent adhesion and seal with clear lacquer. 

D. Wire Marker Installation: 
1. Install wire marker for each conductor at panelboard gutters, pull boxes and 

junction boxes. 
2. Mark data cabling at each end. Install additional marking at accessible locations 

along the cable run. 
3. Install labels at data outlets identifying patch panel and port designation. 

END OF SECTION 26 0553 
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SECTION 260923 - LIGHTING CONTROL DEVICES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Switches. 
2. Switch plates. 
3. Occupancy/Vacancy sensors. 
4. Photocells. 
5. Photocell control unit. 

B. Related Sections: 
1. Section 26 05 19 – Building Wire and Cable. 
2. Section 26 05 33 - Raceway and Boxes for Electrical Systems: Product 

requirements for raceway and boxes for placement by this section. 
3. Section 26 05 53 - Identification for Electrical Systems: Product requirements for 

electrical identification items for placement by this section. 
4. Section 26 27 26 - Wiring Devices: Product requirements for wiring devices for 

placement by this section. 

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS 

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria. 

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015. 

1.3 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Requirements for submittals. 

B. Product Data: Submit manufacturer’s standard product data for each system component. 

C. Manufacturer's Installation Instructions: Submit for each system component. 

D. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 
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E. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items: 
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to: 
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content. 
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s). 
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment. 

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content.  

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements. 

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content). 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for submittals. 

B. Project Record Documents: Record the following information: 
1. Actual locations of components and record circuiting and switching arrangements. 
2. Wiring diagrams reflecting field installed conditions with identified and numbered 

system components and devices. 

C. Sustainable Design Closeout Documentation  
1. Lighting Control System Manufacturer to provide Enhanced Start-up 

documentation that details the start-up procedure being performed including a 
process to follow, details on tests performed and an area that documents any test 
results. 

D. Operation and Maintenance Data: 
1. Submit replacement parts numbers. 
2. Submit manufacturer’s published installation instructions and operating 

instructions. 
3. Recommended renewal parts list. 

1.5 QUALITY ASSURANCE 

A. High Performance Building Requirements: 
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
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Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable. 

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section. 

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, 
storing, and protecting products. 

B. Accept components on site in manufacturer’s packaging. Inspect for damage. 

C. Protect components by storing in manufacturer’s containers indoor protected from 
weather. 

1.8 WARRANTY 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for warranties. 

B. Furnish five year manufacturer warranty for components. 

1.9 EXTRA MATERIALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for extra 
materials. 

B. Furnish six of each switch type. 

C. Furnish six of each occupancy sensor type. 

D. Furnish two of each photocell type. 

PART 2 PRODUCTS 

2.1 SWITCHES 

A. Manufacturers: 
1. Hubbell Incorporated  
2. Leviton Manufacturing Co., Inc.  
3. Pass and Seymour/Legrand  
4. Substitutions: Section 01 60 00 - Product Requirements. 
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B. Product Description: Specification Grade, toggle switch rated 120/277V 20A minimum. 
1. Material: Plastic. 
2. Color: By Architect. 

C. Key Switch: Spade key type. Match non-key switch ratings. 

2.2 SWITCH PLATES 

A. Manufacturers: 
1. Hubbell Incorporated. 
2. Leviton Manufacturing Co., Inc. 
3. Pass and Seymour/Legrand. 
4. Substitutions: Section 01 60 00 - Product Requirements. 

B. Product Description: Specification Grade. 
1. Material: Stainless steel. 

2.3 OCCUPANCY/VACANCY AND DAYLIGHT SENSORS 

A. Manufacturers: 
1. As indicated on Symbol list and as indicated in plan details. 
2. Substitutions: Section 01 60 00 - Product Requirements. 

B. Separate sensitivity and time delay adjustments with LED indication of sensed movement. 
User adjustable time-delay: 30 seconds to 12 minutes. 

C. Furnish with manual override. 

D. Operation: Silent. 

E. Room Sensors: As indicated on Drawings. 

2.4 LIGHTING CONTROL RELAY PANELS 

A. Install a lighting control system consisting of relay panel(s), control switches, and other 
controlling devices. The devices are connected by low voltage and line voltage wiring. The 
general operation of lighting and controlled loads shall include: 
1. Interior lighting: Manual switch and on/off with automatic time scheduled shut off.  
2. Scheduled on/off loads: Time on, time off by automatic time schedule with after 

hour override capability and shutoff. 
3. Time clock control: Astronomic on/time off, time on/astronomic off, photocell 

on/time clock off. 

B. The basis of the specified system is the GR1408 LTD lighting control relay panel 
manufactured by Lighting Control & Design. Any other system to be considered must be 
submitted in writing to the engineer for consideration. Prior approval does not guarantee 
final approval by the electrical engineer. The contractor shall be completely responsible for 
providing a system meeting this specification in its entirety. All deviations from this 
specification must be listed and individually signed off by the consultant. 
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C. Features: 
1. Lighting control system shall be digital and consist of a master LCP with 8 

individual relays, astronomical, digital time clock and display, digital switches and 
digital interface cards.  System components shall connect in a daisy chain style 
and be controlled via Category 5 patch cables with RJ45 connectors, providing 
real-time two-way communication with each system component. 

2. Lighting control system shall be controlled by a 32-channel digital time clock 
(DTC) that controls and programs the entire lighting control system.  Each DTC 
shall supply all time functions and accept other inputs.  The DTC shall accept 
control locally using built in button prompts and use of an 8 line, 21 letter display, 
from a computer, modem, Ethernet or internet.  All commands shall be in plain 
English.  Help pages shall display on the DTC screen. 

3. Lighting Control Panels shall be UL listed under UL 916 Energy Management 
Equipment for normal lighting and ETL Listed to UL924 for emergency lighting and 
consist of the following: 

4. Enclosure/Tub: NEMA 1. 
5. Cover: Surface or Flush as required, hinged, lockable and shall restrict access to 

line voltage section. 
6. Interior: Barrier for separation of high voltage (class 1) and low voltage (class 2) 

wiring and emergency wiring. It shall include digital interface boards, input boards, 
power supply and control relays. Clock display and keypad shall be mounted on 
interior cabinet door for easy user access and programming. 

7. Standard relays shall have normally closed latching contacts.  Relays shall be UL 
listed 30A @ 277V and 20A @ 347V for ballast/HID and 20A tungsten @ 120V 
with an 18,000 SCCR @ 277V.  Relays shall be rated for 250,000 operations 
@20A fully loaded.  Relays shall be configurable for 2-pole operation. 

8. Relay panel electronics shall provide current visual status and control of each 
relay or zone.  All system control electronics shall store programming in a non-
volatile memory and provide 10 year battery backup for time of day. 

9. All switches shall communicate via RS-485, CAT 5 patch cable with RJ45 
connectors.  Contact closure style switches are not acceptable.  Any button or 
switch function shall be able to be changed locally or remotely, via modem, 
Ethernet or internet.  Refer to details for wiring diagrams. 

10. Lighting control system interfaces to include a dry contact input interface, BMS 
interface, dimming system interface, Ethernet/internet interface and an interface to 
a smartbreaker style panelboards.  Verify and install only those interfaces 
indicated on the plans. 

11. Standard lighting control system software, pre-installed into the DTC, shall consist 
of and use standard graphical management software (GMS) pages.  GMS 
software shall provide via local or remote PC a visual representation of each 
device on the bus, show real time status and the ability to change the status of 
any zone. 

12. After-hour interior lighting shut off control shall provide a full duration override time 
of 1 to 240 minutes with a warning blink five minutes prior to shutting the lighting 
off. An impending shut off will be cancelled and the override period re-initialized 
through the operation of any assigned switch input.  

13. After-hour interior lighting shut off control may be by line voltage power interrupt 
control to automatic control switches. The lighting control relay panel shall provide 
a warning blink signal to automatic control switches, thus allowing a five-minute 
delay prior to shutting off lighting.  The lighting shut off event may be cancelled by 
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pressing the automatic control switch push button.  The lighting control panel time 
clock shall provide periodic lighting sweep signals to shut off automatic control 
switches/relays. 

2.5 PHOTOCELLS 

A. Manufacturers: 
1. Tork 
2. AMF 
3. Hubbell. 
4. LC&D 
5. Substitutions: Section 01 60 00 - Product Requirements. 

B. General: Consist of sensor mounted as indicated on Drawings with adjustable photo eye. 
Device shall be mounted to rigid conduit and face north orientation. Sensor shall be 120V 
rated and shall control exterior lighting in concert with time clock, via contactor coil. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Mount switches, occupancy sensors and photocells as indicated on Drawings. 

B. Install wiring in accordance with Section 26 05 19. 

C. Use only properly color coded, stranded wire. Install wire sizes as indicated on Drawings. 
Install wire in conduit in accordance with Section 26 05 33. 

D. Identify power wiring with circuit breaker number controlling load. When multiple circuit 
breaker panels are feeding into relay panel, label wires to indicate originating panel 
designation. 

E. Define each dimmer's load type, shade settings, and set control functions. 

F. Provide equipment at locations and in quantities indicated on Drawings. Provide any 
additional equipment required to provide control intent. 

G. Ensure that daylight sensor placement minimizes sensors view of electric light sources; 
ceiling mounted and fixture-mounted daylight sensors shall not have direct view of 
luminaries.   

H. Systems Integration: 
1. Equipment Integration Meeting: 

a. Facility Representative to coordinate meeting between Facility 
Representative, Systems Integrator, Lighting Control System 
Manufacturer and other related equipment manufacturers to discuss 
equipment and integration procedures prior to system startup 
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3.2 ADJUSTING 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for starting and 
adjusting. 

B. Test each system component after installation to verify proper operation. 

C. Test relays and switches after installation to confirm proper operation. 

D. Confirm correct loads are recorded on directory card in each panel. 

E. Adjust time delay to ‘off’ for 10 minutes maximum. 

F. Set point for closed loop daylight sensors to be set at 50 fc. 

G. Lighting control relay panels - Furnish services for minimum of one day for check, test, 
and start-up. Perform the following services: 
1. Test operation of remote controlled devices.  

a. Simulate dark conditions and verify proper operation of contactors and 
exterior fixtures controlled. 

b. Simulate shut-off times for interior lighting and verify proper operation of 
override switches and “blink” warnings. 

2. Repair or replace defective components. 

H. Test relays and switches after installation to confirm proper operation. 

I. Confirm correct loads are recorded on directory card in each panel. 

3.3 DEMONSTRATION 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for 
demonstration and training. 

B. Demonstrate operation of the following system components: 
1. Operation of switches.  
2. Operation of each type of occupancy sensor and daylight controls.  
3. Operation of photocell.  

C. Furnish 1 day on-site system training to instruct Owner's personnel in operation and 
maintenance of system. Schedule training with Owner, provide at least 7 days notice to 
Architect/Engineer of training date. 

3.4 CLOSEOUT ACTIVITIES 

A. On-site Walkthrough: 
1. Lighting Control System Manufacturer to provide a factory certified Field Service 

Engineer to demonstrate system functionality of the system prior to on-site 
training. 
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B. Contractor shall provide system documentation after the equipment has been installed 
including: 
1. Lighting control relay panel operational summary sheet. 
2. Lighting control relay panel programming record sheet. 

END OF SECTION 260923 



WESTSIDE CAMPUS CENTER CAFE ADDITION SECTION 262726 

WESTERN CONNECTICUT STATE UNIVERSITY WIRING DEVICES 

  PAGE 1 OF 5 

 

 

   

  PROJECT NO. BI-2B-430 

 

 

SECTION 262726 - WIRING DEVICES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes wall switches; wall dimmers; receptacles; multioutlet assembly; and 
device plates and decorative box covers. 

B. Related Sections: 
1. Section 26 05 33 - Raceway and Boxes for Electrical Systems: Outlet boxes for 

wiring devices. 
2. . 

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS 

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria. 

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015. 

1.3 REFERENCES 

A. National Electrical Manufacturers Association: 

1. NEMA WD 1 - General Requirements for Wiring Devices. 
2. NEMA WD 6 - Wiring Devices-Dimensional Requirements. 

1.4 SUBMITTALS 

A. Product Data: Submit manufacturer's catalog information showing dimensions, colors, and 
configurations. 

B. Samples: Submit two samples of each wiring device and wall plate illustrating materials, 
construction, color, and finish. 

C. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items: 
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1. A Connecticut High Performance Building Compliance letter shall be provided 
verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to: 
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content. 
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s). 
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment. 

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content.  

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements. 

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content). 

1.5 QUALITY ASSURANCE 

A. High Performance Building Requirements: 
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable. 

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section. 

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

1.7 EXTRA MATERIALS 

A. Furnish two of each style, size, and finish wall plate. 

PART 2 PRODUCTS 

2.1 WALL SWITCHES 

A. Manufacturers: 
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1. Hubbell Wiring Products. 

2. Leviton. 

3. Bryant. 

4. Pass and Seymour. 

5. Substitutions: Section 01 60 00 - Product Requirements. 

B. Product Description: NEMA WD 1, General-Duty, AC only general-use snap switch. 

C. Body and Handle: Color by Architect. 

D. Ratings: 
1. Voltage: 120 volts, AC. 
2. Current: 20 amperes. 

E. Ratings: Match branch circuit and load characteristics. 

F. Specification grade device. 

2.2 RECEPTACLES 

A. Manufacturers: 

1. Hubbell Wiring Products. 

2. Leviton. 

3. Bryant. 

4. Pass and Seymour. 

5. Substitutions: Section 01 60 00 - Product Requirements. 
B. Product Description: NEMA WD 1, General-duty general use receptacle. 

C. Device Body: Color by Architect 

D. Configuration: NEMA WD 6, type as indicated on Drawings. 

E. Convenience Receptacle: Type 5-20R. 

F. GFCI Receptacle: Convenience receptacle with integral ground fault circuit interrupter to 
meet regulatory requirements. 

G. Specification grade device. 

2.3 WALL PLATES 

A. Manufacturers: 

1. Hubbell Wiring Products. 

2. Leviton. 

3. Bryant. 

4. Pass and Seymour. 
5. Substitutions: Section 01 60 00 - Product Requirements. 

B. Decorative Cover Plate: Stainless steel plate, natural brushed finish. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify outlet boxes are installed at proper height. 

B. Verify wall openings are neatly cut and completely covered by wall plates. 

C. Verify branch circuit wiring installation is completed, tested, and ready for connection to 
wiring devices. 

3.2 PREPARATION 

A. Clean debris from outlet boxes. 

3.3 INSTALLATION 

A. Install devices plumb and level. 

B. Install switches with OFF position down. 

C. Install wall dimmers to achieve full rating specified and indicated after derating for ganging 
as instructed by manufacturer. 

D. Do not share neutral conductor on load side of dimmers. 

E. Install receptacles with grounding pole on top. 

F. Connect wiring device grounding terminal to outlet box with bonding jumper and branch 
circuit equipment grounding conductor. 

G. Install wall plates on switch, receptacle, and blank outlets in finished areas. 

H. Connect wiring devices by wrapping solid conductor around screw terminal. Install 
stranded conductor for branch circuits 10 AWG and smaller. When stranded conductors 
are used in lieu of solid, use crimp on fork terminals for device terminations. Do not place 
bare stranded conductors directly under device screws. 

I. Use jumbo size plates for outlets installed in masonry walls. 

J. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, 
above accessible ceilings, and on surface mounted outlets. 

K. Provide GFCI type receptacles for all 20A, 125V receptacles in locker rooms with 
associated showering facilities. 

3.4 INTERFACE WITH OTHER PRODUCTS 

A. Coordinate locations of outlet boxes provided under Section 26 05 33 to obtain mounting 
heights as specified and as indicated on drawings. 
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B. Install wall switch 48 inches above finished floor. 

C. Install convenience receptacle 18 inches above finished floor. 

D. Install convenience receptacle 6 inches above counter or back splash of counter. 

E. Coordinate installation of wiring devices with floor box service fittings provided under 
Section 26 05 34 and Section 26 05 39. 

3.5 FIELD QUALITY CONTROL 

A. Inspect each wiring device for defects. 

B. Operate each wall switch with circuit energized and verify proper operation. 

C. Verify each receptacle device is energized. 

D. Test each receptacle device for proper polarity. 

E. Test each GFCI receptacle device for proper operation. 

3.6 ADJUSTING 

A. Adjust devices and wall plates to be flush and level. 

3.7 CLEANING 

A. Clean exposed surfaces to remove splatters and restore finish. 

END OF SECTION 26 2726 
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SECTION 262819 - ENCLOSED SWITCHES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes nonfusible switches. 

B. Related Sections: 
1. Section 26 28 13 - Fuses. 

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS 

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria. 

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015. 

1.3 REFERENCES 

A. National Electrical Manufacturers Association: 

1. NEMA FU 1 - Low Voltage Cartridge Fuses. 
2. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 

Volts Maximum). 

B. International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution 

Equipment and Systems. 

1.4 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit switch ratings and enclosure dimensions. 
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C. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items: 
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to: 
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content. 
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s). 
c. Provide material costs for the materials included in the contractor’s or 

subcontractor’s work. Material cost does not include costs associated with 
labor and equipment. 

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content.  

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements. 

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content). 

1.5 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures. 

B. Project Record Documents: Record actual locations of enclosed switches and ratings of 
installed fuses. 

1.6 QUALITY ASSURANCE 

A. High Performance Building Requirements: 
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable. 

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section. 

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section. 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 
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PART 2 PRODUCTS 

2.1 NONFUSIBLE SWITCH ASSEMBLIES 

A. Manufacturers: 

1. General Electric. 

2. Square D. 

3. Siemens. 

4. Eaton/Cutler Hammer. 

5. Substitutions: Section 01 60 00 - Product Requirements. 

B. Product Description: NEMA KS 1, Type HD enclosed load interrupter knife switch. Handle 
lockable in OFF position. 

C. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with 

manufacturer's standard gray enamel. 

1. Interior Dry Locations: Type 1. 

2. Exterior Locations: Type 3R. 

D. Furnish switches with entirely copper current carrying parts. 

2.2 SWITCH RATINGS 

A. Switch Rating: Horsepower rated for AC or DC as indicated on Drawings. 

B. Short Circuit Current Rating: UL listed for 200,000 rms symmetrical amperes when used 
with or protected by Class R or Class J fuses (30-600 ampere switches employing 
appropriate fuse rejection schemes). 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install enclosed switches plumb. Provide supports in accordance with Section 26 05 29. 

B. Height: 5 feet to operating handle. 

C. Install engraved plastic nameplates in accordance with Section 26 05 53. 

3.2 FIELD QUALITY CONTROL 

A. Section 01 70 00 - Execution and Closeout Requirements: Field inspecting, testing, 
adjusting, and balancing. 

END OF SECTION 26 2819 
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SECTION 265100 - INTERIOR LIGHTING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes interior luminaires and accessories. 

B. Related Sections: 

1. Section 26 05 33 - Raceway and Boxes for Electrical Systems. 

1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS 

A. Implement practices and procedures to meet the project’s environmental goals, which 
include compliance with Connecticut Standard Guidelines Compliance Manual for High 
Performance Buildings, September 2011 with additional mandatory building project 
requirements for schools. Specific project goals which may impact this and the other 
sections of this specification include: use of recycled-content materials; use of locally-
manufactured materials; use of low-emitting materials; use of certified wood products; 
construction waste recycling; and the implementation of a construction indoor air quality 
management plan. Ensure that the requirements related to these goals, as defined in this 
Section and other Sections of the contract documents, are implemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if such changes 
substantially compromise the stated High Performance Building criteria. 

B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance 
Buildings, September 2011 with additional mandatory building project requirements for 
schools and the Department of Administrative Services / Office of School Construction 
Grants High Performance School Construction Bulletin, September 2015. 

1.3 REFERENCES 

A. International Engineering Society of North America: 

1. IESNA LM-79: Approved Method- Electrical and Photometric Measurements of 
Solid-State Lighting Products. 

2. IESNA LM-80: Approved Method for Measuring Lumen Maintenance of LED light 
Sources. 

1.4 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate dimensions and components for each luminaire not standard 
product of manufacturer. 

C. Product Data: Submit dimensions, ratings, and performance data: 

1. Arrange in order of luminaire designation. 
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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, complying 

with IESNA LM-79 and IESNA LM-80. 
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. Testing Agency Certified Data: Photometric data certified by a qualified 
independent testing agency. Photometric data for remaining luminaires 
shall be certified by manufacturer. 

c. TM-21 report for L70 rating at color temperature specified. 

D. Shop Drawings: For nonstandard or custom luminaires. 

1. Include plans, elevations, sections, and mounting and attachment details. 
2. Include details of luminaire 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. 

E. Samples: Submit two color chips 3 x 3 inch in size illustrating luminaire finish color where 
indicated in luminaire schedule. 

F. Qualification Data: For testing laboratory providing photometric data for luminaires. 

1. Seismic Qualification Certificates: For luminaires, accessories, and components, 
from manufacturer. 
a. Basis for Certification: Indicate whether withstand certification is based on 

actual test of assembled components or on calculation. 
b. Dimensioned Outline Drawings of Equipment Unit: Identify center of 

gravity and locate and describe mounting and anchorage provisions. 
 

2. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

3. Product Test Reports: For each luminaire, for tests performed by a qualified 
testing agency. 

4. Sample warranty.  

G. High Performance Building Submittal Requirements: The contractor or subcontractor shall 
submit the following High Performance Building certification items: 
1. A Connecticut High Performance Building Compliance letter shall be provided 

verifying agreement with relevant High Performance requirements.  Information to 
be supplied includes, but is not limited to: 
a. The percentage by weight of recycled content in the product(s). Identify 

post-consumer and/or pre-consumer recycled content. 
b. The manufacturing location for the product(s); and the location (source) of 

the raw materials used to manufacture the product(s). 
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c. Provide material costs for the materials included in the contractor’s or 
subcontractor’s work. Material cost does not include costs associated with 
labor and equipment. 

2. Letters of Certification, provided from the product manufacturer on the 
manufacturer’s letterhead, to verify the amount of recycled content.  

3. Product Cut Sheets for all materials of this Section that meet High Performance 
Building Requirements. 

4. Material Safety Data Sheets (MSDS), for all applicable products. Applicable 
products include, but are not limited to adhesives, sealants, carpets, paints and 
coatings applied on the interior of the building. MSDS shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product’s VOC content, then product data sheets, manufacturer 
literature, or a letter of certification from the manufacturer can be submitted in 
addition to the MSDS to indicate the VOC content). 

1.5 QUALITY ASSURANCE 

A. High Performance Building Requirements: 
1. Adhesives, sealants, paints or coatings used for work in this section for interior 

applications shall meet the requirements of Division 1, Section 018113: “Volatile 
Organic Compound (VOC) Limits for Adhesives, Sealants, Paints and Coatings”, 
where applicable. 

2. Materials manufactured within a radius of 500 miles from the project site where all 
or a portion of the raw resources also originate within a radius of 500 miles shall 
be documented in accordance with the High Performance Building Requirements 
of this Section. 

3. Materials that contain recycled content shall be documented in accordance with 
the High Performance Building Requirements of this Section. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

1.7 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.8 MAINTENANCE MATERIALS 

A. Furnish two of each plastic lens type. 

B. Furnish two of each LED driver  and low voltage transformer type. 

PART 2 PRODUCTS 

2.1 INTERIOR LUMINAIRES 

A. Manufacturers: 

1. As indicated on plans. 
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B. Substitutions: 
1. Substitutions: Section 26 04 00 - Product Requirements and as follows: 

a. Approved equals to the basis of design fixture shall be accepted for 
review with the proposed substitute fixture meeting the following minimum 
requirements: 
1) Be of the same general size, style and shape, including but not 

limited to lens construction and shading. 
2) Be of equal or better quality and construction. 
3) Be supplied with all required accessories to match the specified 

fixture. 
4) Be supplied with all remote drivers, power supplies and cabling 

lengths to meet specified performance and control. 
5) Provide the same or better distribution, efficiency, source lumen 

output, and L70 lumen depreciation metric. 
b. Provide point-by point photometric calculations at the request of the 

Engineer for evaluation. 
c. The evaluation of an approved equal shall be at the sole discretion of the 

Architect and Engineer.  

C. Product Description: Complete interior luminaire assemblies, with features, options, and 
accessories as scheduled. 

D. Performance requirements 

1. Seismic Performance: Luminaires and lamps shall be labeled vibration and shock 
resistant. 

2. Luminaire 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. NRTL Compliance: Luminaires for hazardous locations shall be listed and 
labeled for indicated class and division of hazard by an NRTL. 

c. Recessed Fixtures: Comply with NEMA LE 4. 
d. Bulb shape complying with ANSI C79.1. 
e. Lamp base complying with ANSI C81.61. 
f. CRI of minimum 80. 
g. LED lamp life, minimum of 50,000 hours. 
h. TM-21 L70 lumen depreciation metric calculated at color temperature 

listed. 
i. Internal ballast/driver. 
j. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated. 

2.2 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 
2. Sheet metal components shall be steel unless otherwise indicated. 
3. Form and support to prevent warping and sagging. 
4. Doors, Frames, and Other Internal Access: Smooth operating, free of light 

leakage under operating conditions. Designed to prevent doors, frames, lenses, 
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diffusers, and other components from falling accidentally and when secured in 
operating position. 

5. Diffusers and Globes: 
a. Refer to Interior Light Fixture Schedule for types. 
b. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high 

resistance to yellowing and other changes due to aging, exposure to heat, 
and UV radiation. 

c. Glass: Annealed crystal glass unless otherwise indicated. 
d. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated. 

 
6. Housings: 

a. Extruded-aluminum housing and heat sink unless otherwise indicated. 
b. Powder-coat finish unless otherwise indicated, color selection by 

Architect. 
 

7. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. 
Locate labels where they will be readily visible to service personnel, but not seen 
from normal viewing angles when lamps are in place. 
a. Label shall include the following lamp characteristics: 

1) "USE ONLY" and include specific lamp type. 
2) Lamp diameter, shape, size, wattage, and coating. 
3) CCT and CRI for all luminaires. 

B. METAL FINISHES 

1. Variations in finishes are unacceptable in the same piece. Variations in finishes of 
adjoining components are acceptable if they are within the range of approved 
Samples and if they can be and are assembled or installed to minimize contrast. 

2.3 LED DRIVERS 

A. Manufacturers: 

1. eldoLED 
2. Lutron. 
3. General Electric Co. 
4. Philips Electronics North America. 
5. Osram/Sylvania. 
6. Substitutions: Section 01 60 00 - Product Requirements. 

B. Product Description: LED dimming driver. 

1. 4-Wire (0-10V DC Voltage Controlled) Dimming Drivers 
2. Digital (DALI Low Voltage Controlled) Dimming Drivers 
3. Digital Multiplex (DMX Low Voltage Controlled) Dimming Drivers 

C. General: 

1. LED dimming shall be equal in range and quality to a commercial grade 
incandescent dimmer.  Quality of dimming to be defined by dimming range, 
freedom from perceived flicker or visible stroboscopic flicker, smooth and 
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continuous change in level (no visible steps in transitions), natural square law 
response to control input, and stable when input voltage conditions fluctuate over 
what is typically experience in a commercial environment.  Demonstration of this 
compliance to dimming performance will be necessary for substitutions or prior 
approval. 

2. Ten-year expected life while operating at maximum case temperature and 90 
percent non-condensing relative humidity.   

3. Driver must limit inrush current. 
a. Base specification: Meet or exceed NEMA 410 driver inrush standard of 

430 Amps per 10 Amps load with a maximum of 370 Amps2 – seconds. 
b. Preferred Specification: Meet or exceed 30mA2s at 277VAC for up to 50 

watts of load and 75A at 240us at 277VAC for 100 watts of load. 
4. Withstand up to a 1,000 volt surge without impairment of performance as defined 

by ANSI C62.41 Category A. 
5. No visible change in light output with a variation of plus/minus 10 percent line 

voltage input. 
6. Total Harmonic Distortion less than 20% percent and meet ANSI C82.11 

maximum allowable THD requirements at full output.  THD shall at no point in the 
dimming curve allow imbalance current to exceed full output THD. 

7. Driver must support automatic adaptation, allowing for future luminaire upgrades 
and enhancements and deliver improved performance:  
a. Adjustment of forward LED voltage, supporting 3V through 55V. 
b. Adjustment of LED current from 200mA to 1.05A at the 100 percent 

control input point in increments of 1mA 
c. Adjustment for operating hours to maintain constant lumens (within 5 

percent) over the 50,000 hour design life of the system, and deliver up to 
20 percent energy savings early in the life cycle. 

8. Driver must be able to operate for a (+/- 10%) supply voltage of 120V through 
277VAC at 60Hz. 

9. Driver should be UL Recognized under the component program and shall be 
modular for simple field replacement.  Drivers that are not UL Recognized or not 
suited for field replacement will not be considered.   

10. Driver shall include ability to provide no light output when the analog control signal 
drops below 0.5 V, or the DALI/DMX digital signal calls for light to be extinguished 
and shall consume 0.5 watts or less in this standby.  Control deadband between 
0.5V and 0.65V shall be included to allow for voltage variation of incoming signal 
without causing noticeable variation in fixture to fixture output. 

D. Light Quality 

1. Over the entire range of available drive currents, driver shall provide step-free, 
continuous dimming to black from 100 percent to 1 percent and 10% relative light 
output where indicated, or 100 – 10% light standard.  Driver shall respond 
similarly when raising from 1% to 100% 
a. Driver must be capable of configuring a linear or logarithmic dimming 

curve, allowing fine grained resolution at low light levels 
2. Drivers to track evenly across multiple fixtures at all light levels, and shall have an 

input signal to output light level that allows smooth adjustment over the entire 
dimming range. 



WESTSIDE CAMPUS CENTER CAFE ADDITION SECTION 265100 

WESTERN CONNECTICUT STATE UNIVERSITY INTERIOR LIGHTING 

  PAGE 7 OF 8 

 

 

   

  PROJECT NO. BI-2B-430 

 

 

3. Driver and luminaire electronics shall deliver illumination that is free from 
objectionable flicker as measured by flicker index (ANSI/IES RP-16-10).  At all 
points within the dimming range from 100-1 percent luminaire shall have: 
a. LED dimming driver shall provide continuous step-free, flicker free 

dimming similar to incandescent source.  
b. Base specification: Flicker index shall less that 5% at all frequencies 

below  
c. 1000 Hz. 
d. Preferred specification: Flicker index shall be equal to incandescent, less 

that 1% at all frequencies below 1000 Hz. 

E. Control Input 

1. 4-Wire (0-10V DC Voltage Controlled) Dimming Drivers 
a. Must meet IEC 60929 Annex E for General White Lighting LED drivers 
b. Connect to devices compatible with 0 to 10V Analog Control Protocol, 

Class 2, capable of sinking 0.6 ma per driver at a low end of 0.3V.  Limit 
the number of drivers on each 0-10V control output based on voltage drop 
and control capacity. 

c. Must meet ESTA E1.3  for RGBW LED drivers 
2. Digital (DALI Low Voltage Controlled) Dimming Drivers 

a. Must meet IEC 62386 
3. Digital Multiplex (DMX Low Voltage Controlled) Dimming Drivers 

a. Must meet DMX / RDM: USITT DMX512A and ANSI E1.20 (Explore & 
Address) 

b. Capable of signal interpolation and smoothing of color and intensity 
transitions 

F. Driver: Selected by dimming system manufacturer as suitable for operation with control 
unit and suitable for LED source type and quantity specified for luminaire. 

2.4 LED FIXTURES 

A. Refer to light fixture schedule. 

B. Minimum allowable efficacy of 80 lumens per watt. 

C. Integral junction box with conduit fittings. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install surface mounted luminaires plumb and adjust to align with building lines and with 
each other. Secure to prevent movement. 

B. Install accessories furnished with each luminaire. 

C. Connect luminaires to branch circuit using flexible conduit. 
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D. Make wiring connections to branch circuit using building wire with insulation suitable for 
temperature conditions within luminaire. 

E. Ground and bond interior luminaires. 

3.2 FIELD QUALITY CONTROL 

A. Section 01 70 00 - Execution and Closeout Requirements: Field inspecting, testing, 
adjusting, and balancing. 

B. Operate each luminaire after installation and connection. Inspect for proper connection 
and operation. 

3.3 ADJUSTING 

A. Section 01 70 00 - Execution and Closeout Requirements: Testing, adjusting, and 
balancing. 

B. Aim and adjust luminaires as indicated on Drawings. 

3.4 CLEANING 

A. Section 01 70 00 - Execution and Closeout Requirements: Final cleaning. 

B. Remove dirt and debris from enclosures. 

C. Clean photometric control surfaces as recommended by manufacturer. 

D. Clean finishes and touch up damage. 

3.5 PROTECTION OF FINISHED WORK 

A. Section 01 70 00 - Execution and Closeout Requirements: Protecting finished work. 

B. Replace luminaires having failed at Substantial Completion. 

3.6 SCHEDULES 

A. Refer to Drawings.  

END OF SECTION 26 5100 
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SECTION 31 2000 – EARTH MOVING 

 

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. 

B. Section 022319: Dewatering 

1.2 SUMMARY 

A. Section Includes: 

1. Excavating and filling for rough grading the Site. 
2. Preparing subgrades for slabs-on-grade, walks, pavements, turf and grasses and plants. 
3. Excavating and backfilling for buildings and structures. 
4. Drainage course for concrete slabs-on-grade. 
5. Subbase course for concrete walks and pavements. 
6. Subbase course and base course for asphalt paving. 
7. Subsurface drainage backfill for walls and trenches. 
8. Excavating and backfilling trenches for utilities and pits for buried utility structures. 

B. Related Requirements: 

1. Section 013200 "Construction Progress Documentation" and Section 013233 
"Photographic Documentation" for recording pre-excavation and earth-moving progress. 

2. Section 033000 "Cast-in-Place Concrete" for granular course if placed over vapor 
retarder and beneath the slab-on-grade. 

3. Section 021000 "Site Clearing" for site stripping, grubbing, stripping[ and stockpiling] 
topsoil, and removal of above- and below-grade improvements and utilities. 

4. Section 022319 "Dewatering" for lowering and disposing of ground water during 
construction. 

5. Section 025000 "Excavation Support and Protection" for shoring, bracing, and sheet 
piling of excavations. 

6. Section 029200 "Turf and Grasses" for finish grading in turf and grass areas, including 
preparing and placing planting soil for turf areas. 
 

1.3 UNIT PRICES 

A. Work of this Section is affected by unit prices for earth moving specified in Section 01270 "Unit 
Prices." 
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1.4 DEFINITIONS 

A. Backfill: Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe. 

2. Final Backfill: Backfill placed over initial backfill to fill a trench. 

B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving. 

C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying 
pipe. 

D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward 
capillary flow of pore water. 

F. Excavation: Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond 
indicated lines and dimensions as directed by Architect. Authorized additional excavation 
and replacement material will be paid for according to Contract provisions for unit prices. 

2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated 
lines and dimensions without direction by Architect. Unauthorized excavation, as well as 
remedial work directed by Architect, shall be without additional compensation. 

G. Fill: Soil materials used to raise existing grades. 

H. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders 
of rock material 3/4 cu. yd. or more in volume that exceed a standard penetration resistance of 
100 blows/2 inches when tested by a geotechnical testing agency, according to ASTM D 1586. 

I. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and 
electrical appurtenances, or other man-made stationary features constructed above or below 
the ground surface. 

J. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix 
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete 
pavement or a cement concrete or hot-mix asphalt walk. 

K. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately 
below subbase, drainage fill, drainage course, or topsoil materials. 

L. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground 
services within buildings. 

1.5 PREINSTALLATION MEETINGS 

A. Pre-installation Conference: Conduct pre-excavation conference at Project site. 
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1. Review methods and procedures related to earthmoving, including, but not limited to, the 
following: 

a. Personnel and equipment needed to make progress and avoid delays. 
b. Coordination of Work with utility locator service. 
c. Coordination of Work and equipment movement with Owner to minimize 

disturbance to campus. 
d. Extent of trenching by hand or with air spade. 
e. Field quality control. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of the following manufactured products required: 

1. Geotextiles. 
2. Controlled low-strength material, including design mixture. 
3. Warning tapes. 

B. Samples for Verification: For the following products, in sizes indicated below: 

1. Geotextile: 12 by 12 inches. 
2. Warning Tape: 12 inches long; of each color. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified testing agency. 

B. Material Test Reports: For each on-site and borrow soil material proposed for fill and backfill as 
follows: 

1. Classification according to ASTM D 2487. 
2. Laboratory compaction curve according to ASTM D 698. 

C. Pre-excavation Photographs or Videotape: Show existing conditions of adjoining construction 
and site improvements, including finish surfaces that might be misconstrued as damage caused 
by earth-moving operations. Submit before earth moving begins. 

1.8 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E 329 and 
ASTM D 3740 for testing indicated. 

1.9 FIELD CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during earth-moving operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 
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2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction. 

B. Utility Locator Service: Notify “Call Before You Dig" for area where Project is located before 
beginning earth-moving operations. 

C. Do not commence earth-moving operations until temporary site fencing and erosion- and 
sedimentation-control measures are in place. 

D. Site blasting is not permitted on site. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations. 

B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to 
ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches in 
any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter. 

C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT 
according to ASTM D 2487 or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction. 

D. Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 percent passing a 
1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve. 

E. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, 
and natural or crushed sand; ASTM D 294/D 2940M 0; with at least 95 percent passing a 1-1/2-
inch sieve and not more than 8 percent passing a No. 200 sieve. 

F. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 percent passing a 
1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve. 

G. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940/D 2940M; except with 100 percent passing a 
1-inch sieve and not more than 8 percent passing a No. 200 sieve. 

H. Drainage Course: Narrowly graded mixture of [washed ]crushed stone, or crushed or 
uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 
1-1/2-inch sieve and zero to 5 percent passing a No. 8 sieve. 

I. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and 
natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-
inch sieve and zero to 5 percent passing a No. 4 sieve. 
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J. Sand: ASTM C 33/C 33M; fine aggregate. 

K. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state. 

2.2 GEOTEXTILES 

A. Subsurface Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for 
subsurface drainage applications, made from polyolefins or polyesters; with elongation greater 
than 50 percent; complying with AASHTO M 288 and the following, measured per test methods 
referenced: 

1. Survivability: Class 2; AASHTO M 288. 
2. Survivability: As follows: 

a. Grab Tensile Strength: 120 lbf; ASTM D 4632. 
b. Sewn Seam Strength: 120 lbf; ASTM D 4632. 
c. Tear Strength: 50 lbf; ASTM D 4533. 
d. Puncture Strength: 56 lbf; ASTM D 4833. 

3. Apparent Opening Size: No. 70 sieve, maximum; ASTM D 4751. 
4. Permittivity: 0.5 per second, minimum; ASTM D 4491. 
5. UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355. 

B. Separation Geotextile: Woven geotextile fabric, manufactured for separation applications, made 
from polyolefins or polyesters; with elongation less than 50 percent; complying with 
AASHTO M 288 and the following, measured per test methods referenced: 

1. Survivability: Class 2; AASHTO M 288. 
2. Survivability: As follows: 

a. Grab Tensile Strength: 247 lbf; ASTM D 4632. 
b. Sewn Seam Strength: 222 lbf; ASTM D 4632. 
c. Tear Strength: 90 lbf; ASTM D 4533. 
d. Puncture Strength: 90 lbf; ASTM D 4833. 

3. Apparent Opening Size: No. 60 sieve, maximum; ASTM D 4751. 
4. Permittivity: 0.02 per second, minimum; ASTM D 4491. 
5. UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355. 

2.3 CONTROLLED LOW-STRENGTH MATERIAL 

A. Controlled Low-Strength Material: Self-compacting, flowable concrete material produced from 
the following: 

1. Portland Cement: ASTM C 150/C 150M, Type I or Type II. 
2. Fly Ash: ASTM C 618, Class C or F. 
3. Normal-Weight Aggregate: ASTM C 33/C 33M, 3/4-inch nominal maximum aggregate 

size. 
4. Foaming Agent: ASTM C 869/C 869M. 
5. Water: ASTM C 94/C 94M. 
6. Air-Entraining Admixture: ASTM C 260/C 260M. 
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B. Produce conventional-weight, controlled low-strength material with 140-psi strength when tested 
according to ASTM C 495/C 495M. 

2.4 ACCESSORIES 

A. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for 
marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously 
inscribed with a description of the utility; colored as follows: 

1. Red: Electric. 
2. Yellow: Gas, oil, steam, and dangerous materials. 
3. Orange: Telephone and other communications. 
4. Blue: Water systems. 
5. Green: Sewer systems. 

B. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 
4 mils thick, continuously inscribed with a description of the utility, with metallic core encased in 
a protective jacket for corrosion protection, detectable by metal detector when tape is buried up 
to 30 inches deep; colored as follows: 

1. Red: Electric. 
2. Yellow: Gas, oil, steam, and dangerous materials. 
3. Orange: Telephone and other communications. 
4. Blue: Water systems. 
5. Green: Sewer systems. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth-
moving operations. 

B. Protect and maintain erosion and sedimentation controls during earth-moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove 
temporary protection before placing subsequent materials. 

3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 
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1. Reroute surface water runoff away from excavated areas. Do not allow water to 
accumulate in excavations. Do not use excavated trenches as temporary drainage 
ditches. 

3.3 EXPLOSIVES 

A. Explosives: Do not use explosives. 

3.4 EXCAVATION, GENERAL 

A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface 
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil 
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be 
authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials 
and rock, replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent 
construction without exceeding the following dimensions: 

a. 24 inches outside of concrete forms other than at footings. 
b. 12 inches outside of concrete forms at footings. 
c. 6 inches outside of minimum required dimensions of concrete cast against grade. 
d. Outside dimensions of concrete walls indicated to be cast against rock without 

forms or exterior waterproofing treatments. 
e. 6 inches beneath bottom of concrete slabs-on-grade. 
f. 6 inches beneath pipe in trenches and the greater of 24 inches wider than pipe or 

42 inches wide. 

B. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be 
classified as earth and rock. Do not excavate rock until it has been classified and cross 
sectioned by Architect. The Contract Sum will be adjusted for rock excavation according to unit 
prices included in the Contract Documents. Changes in the Contract Time may be authorized 
for rock excavation. 

1. Earth excavation includes excavating pavements and obstructions visible on surface; 
underground structures, utilities, and other items indicated to be removed; and soil, 
boulders, and other materials not classified as rock or unauthorized excavation. 

a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not 
classified as rock excavation is earth excavation. 

2. Rock excavation includes removal and disposal of rock. Remove rock to lines and 
subgrade elevations indicated to permit installation of permanent construction without 
exceeding the following dimensions: 

a. 24 inches outside of concrete forms other than at footings. 
b. 12 inches outside of concrete forms at footings. 
c. 6 inches outside of minimum required dimensions of concrete cast against grade. 
d. Outside dimensions of concrete walls indicated to be cast against rock without 

forms or exterior waterproofing treatments. 
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e. 6 inches beneath bottom of concrete slabs-on-grade. 
f. 6 inches beneath pipe in trenches and the greater of 24 inches than pipe or 42 

inches wide. 

3.5 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If 
applicable, extend excavations a sufficient distance from structures for placing and removing 
concrete formwork, for installing services and other construction, and for inspections. 

1. Excavations for Footings and Foundations: Do not disturb bottom of excavation. 
Excavate by hand to final grade just before placing concrete reinforcement. Trim bottoms 
to required lines and grades to leave solid base to receive other work. 

 
2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 

Structures: Excavate to elevations and dimensions indicated within a tolerance of plus or 
minus 1 inch. Do not disturb bottom of excavations intended as bearing surfaces. 

B. Excavations at Edges of Tree- and Plant-Protection Zones: 

1. Excavate by hand or with an air spade to indicated lines, cross sections, elevations, and 
subgrades. If excavating by hand, use narrow-tine spading forks to comb soil and expose 
roots. Do not break, tear, or chop exposed roots. Do not use mechanical equipment that 
rips, tears, or pulls roots. 

2. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and 
Plant Protection." 

3.6 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, 
and subgrades. 

3.7 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below 
frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe 
or conduit unless otherwise indicated. 

1. Clearance: 12 inches min. each side of pipe or conduit. 

C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of 
pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of 
pipes and for joints, fittings, and bodies of conduits. Remove projecting stones and sharp 
objects along trench subgrade. 
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1. For pipes and conduit less than 6 inches in nominal diameter, hand-excavate trench 
bottoms and support pipe and conduit on an undisturbed subgrade. 

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to 
support bottom 90 degrees of pipe or conduit circumference. Fill depressions with 
tamped sand backfill. 

3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support 
conduit on an undisturbed subgrade. 

4. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding 
bearing material to allow for bedding course. 

D. Trench Bottoms: Excavate trenches 4 inches deeper than bottom of pipe and conduit elevations 
to allow for bedding course. Hand-excavate deeper for bells of pipe. 

1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding 
bearing material to allow for bedding course. 

3.8 SUBGRADE INSPECTION 

A. Notify Engineer when excavations have reached required subgrade. 

B. If Engineer determines that unsatisfactory soil is present, continue excavation and replace with 
compacted backfill or fill material as directed. 

C. Proof-roll subgrade below the building slabs and pavements to identify soft pockets and areas 
of excess yielding. Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first direction. Limit vehicle speed to 3 mph. 

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by Architect, and replace with compacted backfill or fill as directed. 

D. Authorized additional excavation and replacement material will be paid for according to Contract 
provisions for changes in the Work. 

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Architect, without additional compensation. 

3.9 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of 
concrete foundation or footing to excavation bottom, without altering top elevation. Lean 
concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by 
Architect. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by 
Engineer. 



WESTSIDE CAMPUS CENTER CAFE ADDITION        SECTION 31 2000 
WESTERN CONNECTICUT STATE UNIVERSITY EARTH MOVING 
  PAGE 10 OF 15 
 

   
  PROJECT NO. BI-2B-430 

3.10 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. 
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of 
remaining trees. 

3.11 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring, bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.12 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, 
and bodies of conduits. 

C. Trenches under Footings: Backfill trenches excavated under footings and within 18 inches of 
bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings. 
Concrete is specified in Section 033000 "Cast-in-Place Concrete." 

D. Trenches under Roadways: Provide 4-inch- thick, concrete-base slab support for piping or 
conduit less than 30 inches below surface of roadways. After installing and testing, completely 
encase piping or conduit in a minimum of 4 inches of concrete before backfilling or placing 
roadway subbase course. Concrete is specified in Section 033000 "Cast-in-Place Concrete." 

E. Backfill voids with satisfactory soil while removing shoring and bracing. 

F. Initial Backfill: 

1. Soil Backfill: Place and compact initial backfill of subbase material, free of particles larger 
than 1 inch in any dimension, to a height of 12 inches over the pipe or conduit. 

a. Carefully compact initial backfill under pipe haunches and compact evenly up on 
both sides and along the full length of piping or conduit to avoid damage or 
displacement of piping or conduit. Coordinate backfilling with utilities testing. 
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2. Controlled Low-Strength Material: Place initial backfill of controlled low-strength material 
to a height of 12 inches over the pipe or conduit. Coordinate backfilling with utilities 
testing. 

G. Final Backfill: 

1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade 
elevation. 

2. Controlled Low-Strength Material: Place final backfill of controlled low-strength material to 
final subgrade elevation. 

H. Warning Tape: Install warning tape directly above utilities, 12 inches below finished grade, 
except 6 inches below subgrade under pavements and slabs. 

3.13 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks and pavements, use satisfactory soil material. 
3. Under steps and ramps, use engineered fill. 
4. Under building slabs, use engineered fill. 
5. Under footings and foundations, use engineered fill. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.14 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry unit weight. 

3.15 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material 
compacted by heavy compaction equipment and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations and 
uniformly along the full length of each structure. 
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C. Compact soil materials to not less than the following percentages of maximum dry unit weight 
according to ASTM D 698: 

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 
inches of existing subgrade and each layer of backfill or fill soil material at 95 percent. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each 
layer of backfill or fill soil material at 92 percent. 

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 85 percent. 

4. For utility trenches, compact each layer of initial and final backfill soil material at 85 
percent. 

3.16 GRADING 

A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances. 

B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. 
Finish subgrades to elevations required to achieve indicated finish elevations, within the 
following subgrade tolerances: 

1. Turf or Unpaved Areas: Plus or minus 1 inch. 
2. Walks: Plus or minus 1 inch. 
3. Pavements: Plus or minus 1/2 inch. 

C. Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested with a 10-
foot  straightedge. 

3.17 SUBSURFACE DRAINAGE 

A. Subdrainage Pipe: Specified in Section 334600 "Subdrainage." 

B. Subsurface Drain: Place subsurface drainage geotextile around perimeter of subdrainage 
trench. Place a 6-inch course of filter material on subsurface drainage geotextile to support 
subdrainage pipe. Encase subdrainage pipe in a minimum of 12 inches of filter material, placed 
in compacted layers 6 inches thick, and wrap in subsurface drainage geotextile, overlapping 
sides and ends at least 6 inches. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight according to 
ASTM D 698 with a minimum of two passes of a plate-type vibratory compactor. 

C. Drainage Backfill: Place and compact filter material over subsurface drain, in width indicated, to 
within 12 inches of final subgrade, in compacted layers 6 inches thick. Overlay drainage backfill 
with one layer of subsurface drainage geotextile, overlapping sides and ends at least 6 inches. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight according to 
ASTM D 698 with a minimum of two passes of a plate-type vibratory compactor. 
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2. Place and compact impervious fill over drainage backfill in 6-inch- thick compacted layers 
to final subgrade. 

3.18 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place subbase course and base course under pavements and walks as 
follows: 

1. Install separation geotextile on prepared subgrade according to manufacturer's written 
instructions, overlapping sides and ends. 

2. Place base course material over subbase course under hot-mix asphalt pavement. 
3. Shape subbase course and base course to required crown elevations and cross-slope 

grades. 
4. Place subbase course and base course 6 inches or less in compacted thickness in a 

single layer. 
5. Place subbase course and base course that exceeds 6 inches in compacted thickness in 

layers of equal thickness, with no compacted layer more than 6 inches thick or less than 
3 inches thick. 

6. Compact subbase course and base course at optimum moisture content to required 
grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry 
unit weight according to ASTM D 698. 

C. Pavement Shoulders: Place shoulders along edges of subbase course and base course to 
prevent lateral movement. Construct shoulders, at least 12 inches wide, of satisfactory soil 
materials and compact simultaneously with each subbase and base layer to not less than 95 
percent of maximum dry unit weight according to ASTM D 698. 

3.19 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE 

A. Place drainage course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-
on-grade as follows: 

1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written 
instructions, overlapping sides and ends. 

2. Place drainage course 6 inches or less in compacted thickness in a single layer. 
3. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 
4. Compact each layer of drainage course to required cross sections and thicknesses to not 

less than 95 percent of maximum dry unit weight according to ASTM D 698. 

3.20 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified special inspector to perform the following 
special inspections: 
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1. Determine prior to placement of fill that site has been prepared in compliance with 
requirements. 

2. Determine that fill material classification and maximum lift thickness comply with 
requirements. 

3. Determine, during placement and compaction, that in-place density of compacted fill 
complies with requirements. 

B. Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to 
perform tests and inspections. 

C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with 
subsequent earth moving only after test results for previously completed work comply with 
requirements. 

D. Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed 
to verify design bearing capacities. Subsequent verification and approval of other footing 
subgrades may be based on a visual comparison of subgrade with tested subgrade when 
approved by Architect. 

E. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, 
ASTM D 2937, and ASTM D 6938, as applicable. Tests will be performed at the following 
locations and frequencies: 

1. Paved and Building Slab Areas: At subgrade and at each compacted fill and backfill 
layer, at least one test for every 2000 sq. ft. or less of paved area or building slab but in 
no case fewer than three tests. 

2. Foundation Wall Backfill: At each compacted backfill layer, at least one test for every 100 
feet or less of wall length but no fewer than two tests. 

3. Trench Backfill: At each compacted initial and final backfill layer, at least one test for 
every 150 feet or less of trench length but no fewer than two tests. 

F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to 
depth required; recompact and retest until specified compaction is obtained. 

3.21 PROTECTION 

A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep 
free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape 
and recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 
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3.22 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and 
debris, and legally dispose of them off Owner's property. 

B. Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile 
or spread soil as directed by Architect. 

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally 
dispose of them off Owner's property. 

END OF SECTION 31 2000 
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SECTION 31 2319 – DEWATERING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes construction dewatering. 

1.2 PERFORMANCE REQUIREMENTS 

A. Dewatering Performance:  Design, furnish, install, test, operate, monitor, and maintain 
dewatering system of sufficient scope, size, and capacity to control ground-water flow into 
excavations and permit construction to proceed on dry, stable subgrades. 

1.3 SUBMITTALS 

A. Shop Drawings for Information:  For dewatering system.  Show arrangement, locations, and 
details of wells and well points; locations of headers and discharge lines; and means of 
discharge and disposal of water. 

1. Include Shop Drawings signed and sealed by the qualified professional engineer 
responsible for their preparation. 

1.4 QUALITY ASSURANCE 

A. Regulatory Requirements:  Comply with water disposal requirements of authorities having 
jurisdiction. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by dewatering 
operations. 

1. Prevent surface water and subsurface or ground water from entering excavations, from 
ponding on prepared subgrades, and from flooding site and surrounding area. 

2. Protect subgrades and foundation soils from softening and damage by rain or water 
accumulation. 
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3.2 INSTALLATION 

A. Install dewatering system utilizing wells, well points, or similar methods complete with pump 
equipment, standby power and pumps, filter material gradation, valves, appurtenances, water 
disposal, and surface-water controls. 

B. Before excavating below ground-water level, place system into operation to lower water to 
specified levels.  Operate system continuously until drains, sewers, and structures have been 
constructed and fill materials have been placed, or until dewatering is no longer required. 

C. Provide an adequate system to lower and control ground water to permit excavation, 
construction of structures, and placement of fill materials on dry subgrades.  Install sufficient 
dewatering equipment to drain water-bearing strata above and below bottom of foundations, 
drains, sewers, and other excavations. 

1. Do not permit open-sump pumping that leads to loss of fines, soil piping, subgrade 
softening, and slope instability. 

D. Reduce hydrostatic head in water-bearing strata below subgrade elevations of foundations, 
drains, sewers, and other excavations. 

1. Maintain piezometric water level a minimum of 24 inches  below surface of excavation. 

E. Dispose of water removed by dewatering in a manner that avoids endangering public health, 
property, and portions of work under construction or completed.  Dispose of water in a manner 
that avoids inconvenience to others.  Provide sumps, sedimentation tanks, and other flow-
control devices as required by authorities having jurisdiction. 

F. Provide standby equipment on-site, installed and available for immediate operation, to maintain 
dewatering on continuous basis if any part of system becomes inadequate or fails.  If 
dewatering requirements are not satisfied due to inadequacy or failure of dewatering system, 
restore damaged structures and foundation soils at no additional expense to Owner. 

1. Remove dewatering system from Project site on completion of dewatering.  Plug or fill 
well holes with sand or cut off and cap wells a minimum of 36 inches below overlying 
construction. 

G. Damages:  Promptly repair damages to adjacent facilities caused by dewatering operations. 

END OF SECTION 31 2319 



WESTSIDE CAMPUS CENTER CAFE ADDITION        SECTION 31 5000 
WESTERN CONNECTICUT STATE UNIVERSITY  EXCAVATION SUPPORT AND PROTECTION 
  PAGE 1 OF 2 
 

   
  PROJECT NO. BI-2B-430 
 

SECTION 31 5000 - EXCAVATION SUPPORT AND PROTECTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes temporary excavation support and protection systems. 

1.2 PERFORMANCE REQUIREMENTS 

A. Design, furnish, install, monitor, and maintain excavation support and protection system capable 
of supporting excavation sidewalls and of resisting soil and hydrostatic pressure and 
superimposed and construction loads. 

1. Provide professional engineering services needed to assume engineering responsibility, 
including preparation of Shop Drawings and a comprehensive engineering analysis by a 
qualified professional engineer registered in the State of Connecticut. 

1.3 SUBMITTALS 

A. Shop Drawings for Information:  Prepared by or under the supervision of a qualified professional 
engineer for excavation support and protection systems. 

1. Include Shop Drawings signed and sealed by the qualified CT registered professional 
engineer responsible for their preparation. 

1.4 PROJECT CONDITIONS 

A. Survey adjacent structures and improvements, employing a qualified professional engineer or 
land surveyor; establish exact elevations at fixed points to act as benchmarks.  Clearly identify 
benchmarks and record existing elevations. 

1. During installation of excavation support and protection systems, regularly resurvey 
benchmarks, maintaining an accurate log of surveyed elevations and positions for 
comparison with original elevations and positions.  Promptly notify Architect if changes in 
elevations or positions occur or if cracks, sags, or other damage is evident in adjacent 
construction. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Provide materials that are either new or in serviceable condition. 

B. Structural Steel:  ASTM A 36/A 36M, ASTM A 690/A 690M, or ASTM A 992/A 992M. 
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C. Steel Sheet Piling:  ASTM A 328/A 328M, ASTM A 572/A 572M, or ASTM A 690/A 690M; with 
continuous interlocks. 

D. Wood Lagging:  Lumber, mixed hardwood, nominal rough thickness of 3 inches. 

E. Cast-in-Place Concrete:  ACI 301, of compressive strength required for application. 

F. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards that could develop 
during excavation support and protection system operations. 

B. Install excavation support and protection systems to ensure minimum interference with roads, 
streets, walks, and other adjacent occupied and used facilities. 

C. Monitor excavation support and protection systems daily during excavation progress and for as 
long as excavation remains open.  Promptly correct bulges, breakage, or other evidence of 
movement to ensure that excavation support and protection systems remain stable. 

D. Promptly repair damages to adjacent facilities caused by installing excavation support and 
protection systems. 

3.2 REMOVAL AND REPAIRS 

A. Remove excavation support and protection systems when construction has progressed 
sufficiently to support excavation and bear soil and hydrostatic pressures.  Remove in stages to 
avoid disturbing underlying soils or damaging structures, pavements, facilities, and utilities. 

1. Remove excavation support and protection systems to a minimum depth of 48 inches 
(1200 mm) below overlying construction and abandon remainder. 

2. Repair or replace, as approved by Architect, adjacent work damaged or displaced by 
removing excavation support and protection systems. 

B. Leave excavation support and protection systems permanently in place. 

END OF SECTION 31 5000 
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SECTION 32 1000 - SITE CLEARING 

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. Protecting existing vegetation to remain. 
2. Removing existing vegetation. 
3. Clearing and grubbing. 
4. Stripping and stockpiling topsoil. 
5. Stripping and stockpiling rock. 
6. Removing above- and below-grade site improvements. 
7. Disconnecting, capping or sealing, removing site utilities and abandoning site utilities in 

place. 
8. Temporary erosion and sedimentation control. 

B. Related Requirements: 

1. Section 01500 "Temporary Facilities and Controls" for temporary erosion- and 
sedimentation-control measures. 

C. Related Requirements: 

1. Section 01500 "Temporary Facilities and Controls" for temporary erosion- and 
sedimentation-control measures. 

1.3 DEFINITIONS 

A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally 
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms. 

B. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, 
surface soil is typically called "topsoil," but in disturbed areas such as urban environments, the 
surface soil can be subsoil. 

C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil; the zone where plant roots grow. 

D. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil; the zone where plant roots grow. Its appearance is generally friable, 
pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably 
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free of subsoil, clay lumps, gravel, and other objects larger than 2 inches in diameter; and free 
of weeds, roots, toxic materials, or other nonsoil materials. 

E. Vegetation: Trees, shrubs, groundcovers, grass, and other plants. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at project site. 

1.5 MATERIAL OWNERSHIP 

A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared 
materials shall become Contractor's property and shall be removed from Project site. 

1.6 INFORMATIONAL SUBMITTALS 

A. Existing Conditions: Documentation of existing trees and plantings, adjoining construction, and 
site improvements that establishes preconstruction conditions that might be misconstrued as 
damage caused by site clearing. 

1. Use sufficiently detailed photographs or video recordings. 
2. Include plans and notations to indicate specific wounds and damage conditions of each 

tree or other plant designated to remain. 

B. Topsoil stripping and stockpiling program. 

C. Rock stockpiling program. 

D. Record Drawings: Identifying and accurately showing locations of capped utilities and other 
subsurface structural, electrical, and mechanical conditions. 

E. Burning: Documentation of compliance with burning requirements and permitting of authorities 
having jurisdiction. Identify location(s) and conditions under which burning will be performed. 

1.7 QUALITY ASSURANCE 

A. Topsoil Stripping and Stockpiling Program: Prepare a written program to systematically 
demonstrate the ability of personnel to properly follow procedures and handle materials and 
equipment during the Work. Include dimensioned diagrams for placement and protection of 
stockpiles. 

B. Rock Stockpiling Program: Prepare a written program to systematically demonstrate the ability 
of personnel to properly follow procedures and handle materials and equipment during the 
Work. Include dimensioned diagrams for placement and protection of stockpiles. 
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1.8 FIELD CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed trafficways if required by Owner or 
authorities having jurisdiction. 

B. Improvements on Adjoining Property: Authority for performing site clearing indicated on property 
adjoining Owner's property will be obtained by Owner before award of Contract. 

1. Do not proceed with work on adjoining property until directed by Architect. 

C. Salvageable Improvements: Carefully remove items indicated to be salvaged and store on 
Owner's premises per Owner’s direction. 

D. Utility Locator Service: Notify Call Before You Dig for area where Project is located before site 
clearing. 

E. Do not commence site clearing operations until temporary erosion- and sedimentation-control 
measures are in place. 

F. Soil Stripping, Handling, and Stockpiling: Perform only when the soil is dry or slightly moist. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in 
Section 022000 "Earth Moving." 

1. Obtain approved borrow soil material off-site when satisfactory soil material is not 
available on-site. 

B. Antirust Coating: Fast-curing, lead- and chromate-free, self-curing, universal modified-alkyd 
primer complying with [MPI #23 (surface-tolerant, anticorrosive metal primer)] [or] [SSPC-
Paint 20 or SSPC-Paint 29 zinc-rich coating] <Insert requirement>. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Protect existing site improvements to remain from damage during construction. 
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1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to erosion- and sedimentation-control Drawings and requirements of authorities 
having jurisdiction. 

B. Verify that flows of water redirected from construction areas or generated by construction 
activity do not enter or cross protection zones. 

C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction 
until permanent vegetation has been established. 

D. Remove erosion and sedimentation controls, and restore and stabilize areas disturbed during 
removal. 

3.3 EXISTING UTILITIES 

A. Owner will arrange for disconnecting and sealing indicated utilities that serve existing structures 
before site clearing, when requested by Contractor. 

1. Verify that utilities have been disconnected and capped before proceeding with site 
clearing. 

B. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in 
place. 

1. Arrange with utility companies to shut off indicated utilities. 
2. Owner will arrange to shut off indicated utilities when requested by Contractor. 

C. Locate, identify, and disconnect utilities indicated to be abandoned in place. 

D. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or 
others, unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated: 

1. Notify Architect not less than two days in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Architect's written permission. 

E. Excavate for and remove underground utilities indicated to be removed. 

F. Removal of underground utilities is included in earthwork sections; in applicable fire 
suppression, plumbing, HVAC, electrical, communications, electronic safety and security, and 
utilities sections; and in Section 024116 "Structure Demolition" and Section 024119 "Selective 
Demolition." 
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3.4 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 
2. Grind down stumps and remove roots larger than 2 inches in diameter, obstructions, and 

debris to a depth of 18 inches below exposed subgrade. 
3. Use only hand methods or air spade for grubbing within protection zones. 
4. Chip removed tree branches dispose of off-site. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material 
unless further excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and 
compact each layer to a density equal to adjacent original ground. 

3.5 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Strip topsoil to depth of 6 inches in a manner to prevent intermingling with underlying subsoil or 
other waste materials. 

1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and 
other objects larger than 2 inches in diameter; trash, debris, weeds, roots, and other 
waste materials. 

C. Stockpile topsoil away from edge of excavations without intermixing with subsoil or other 
materials. Grade and shape stockpiles to drain surface water. Cover to prevent windblown dust 
and erosion by water. 

1. Limit height of topsoil stockpiles to 72 inches. 
2. Do not stockpile topsoil within protection zones. 
3. Dispose of surplus topsoil. Surplus topsoil is that which exceeds quantity indicated to be 

stockpiled or reused. 
4. Stockpile surplus topsoil to allow for respreading deeper topsoil. 

3.6 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate 
new construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along line 
of existing pavement to remain before removing adjacent existing pavement. Saw-cut 
faces vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust 
coating, following coating manufacturer's written instructions. Keep paint off surfaces that 
will remain exposed. 
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3.7 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste 
materials including trash and debris, and legally dispose of them off Owner's property. 

B. Burning tree, shrub, and other vegetation waste is permitted according to burning requirements 
and permitting of authorities having jurisdiction. Control such burning to produce the least 
smoke or air pollutants and minimum annoyance to surrounding properties. Burning of other 
waste and debris is prohibited. 

C. Separate recyclable materials produced during site clearing from other nonrecyclable materials. 
Store or stockpile without intermixing with other materials, and transport them to recycling 
facilities. Do not interfere with other Project work. 

END OF SECTION 32 1000 
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SECTION 32 1216 – ASPHALT PAVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes hot-mix asphalt paving, patching and paving overlay. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include technical data and tested physical 
and performance properties. 

B. Job-Mix Designs:  Certification, by authorities having jurisdiction, of approval of each job mix 
proposed for the Work. 

C. Material certificates. 

1.3 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Manufacturer shall be registered with and approved by authorities 
having jurisdiction or the DOT of the state in which Project is located. 

B. Regulatory Requirements:  Comply with CTDOT regulations for asphalt paving work. 

C. Asphalt-Paving Publication:  Comply with AI MS-22, "Construction of Hot Mix Asphalt 
Pavements," unless more stringent requirements are indicated. 

1.4 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively 
damp or if the following conditions are not met: 

1. Tack Coat:  Minimum surface temperature of 60 deg F. 
2. Asphalt Base Course:  Minimum surface temperature of 40 deg F and rising at time of 

placement. 
3. Asphalt Surface Course:  Minimum surface temperature of 60 deg F at time of placement. 

B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at a 
minimum ambient or surface temperature of 40 deg F for oil-based materials, 50 deg F 
(10 deg C) for water-based materials, and not exceeding 95 deg F. 
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PART 2 - PRODUCTS 

2.1 AGGREGATES 

A. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or properly 
cured, crushed blast-furnace slag. 

B. Fine Aggregate:   ASTM D 1073 sharp-edged natural sand or sand prepared from stone, gravel, 
properly cured blast-furnace slag, or combinations thereof. 

C. Mineral Filler:  ASTM D 242, rock or slag dust, hydraulic cement, or other inert material. 

2.2 ASPHALT MATERIALS 

A. Asphalt Binder:  AASHTO MP 1 

B. Tack Coat:  AASHTO M 140, emulsified asphalt or AASHTO M 208, cationic emulsified asphalt, 
slow setting, diluted in water, of suitable grade and consistency for application. 

2.3 MIXES 

A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes designed according to 
procedures in AI MS-2, "Mix Design Methods for Asphalt Concrete and Other Hot-Mix Types"  

PART 3 - EXECUTION 

3.1 COLD MILLING 

A. Clean existing pavement surface of loose and deleterious material immediately before cold 
milling.  Remove existing asphalt pavement by cold milling to grades and cross sections 
indicated. 

1. Mill to a depth of 1-1/2 inches. 

3.2 PATCHING 

A. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement 
section to sound base.  Excavate rectangular or trapezoidal patches, extending 12 inches into 
adjacent sound pavement, unless otherwise indicated.  Cut excavation faces vertically.  
Remove excavated material.  Recompact existing unbound-aggregate base course to form new 
subgrade. 

B. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix asphalt 
paving at a rate of 0.05 to 0.15 gal./sq. yd. 

C. Patching:  Fill excavated pavements with hot-mix asphalt base mix and, while still hot, compact 
flush with adjacent surface. 
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3.3 SURFACE PREPARATION 

A. Proof-roll subbase using heavy, pneumatic-tired rollers to locate areas that are unstable or that 
require further compaction. 

B. Immediately before placing asphalt materials, remove loose and deleterious material from 
substrate surfaces.  Ensure that prepared subgrade is ready to receive paving. 

1. Sweep loose granular particles from surface of unbound-aggregate base course.  Do not 
dislodge or disturb aggregate embedded in compacted surface of base course. 

C. Herbicide Treatment:  Apply herbicide according to manufacturer's recommended rates and 
written application instructions.  Apply to dry, prepared subgrade or surface of compacted-
aggregate base before applying paving materials. 

D. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. 
yd.  

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  

Remove spillages and clean affected surfaces. 

3.4 HOT-MIX ASPHALT PLACING 

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place 
asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation 
of mix.  Place each course to required grade, cross section, and thickness when compacted. 

1. Spread mix at minimum temperature of 250 deg F. 
2. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and 

tears in asphalt-paving mat. 

B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser 
width are required. 

C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools 
to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent 
segregation of mix; use suitable hand tools to smooth surface. 

3.5 COMPACTION 

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without 
excessive displacement.  Compact hot-mix paving with hot, hand tampers or vibratory-plate 
compactors in areas inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F. 

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and 
outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, 
and smoothness.  Correct laydown and rolling operations to comply with requirements. 
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C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-
mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix 
asphalt course has been uniformly compacted to the following density: 

1. Average Density:  92 percent of reference maximum theoretical density according to 
ASTM D 2041, but not less than 90 percent nor greater than 96 percent. 

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still 
warm. 

E. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and 
hardened. 

F. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 
marked. 

3.6 INSTALLATION TOLERANCES 

A. Thickness:  Compact each course to produce the thickness indicated within the following 
tolerances: 

1. Base Course:  Plus or minus 1/2 inch. 
2. Surface Course:  Plus 1/4 inch, no minus. 

B. Surface Smoothness:  Compact each course to produce a surface smoothness within the 
following tolerances as determined by using a 10-foot straightedge applied transversely or 
longitudinally to paved areas: 

1. Base Course:  1/4 inch. 
2. Surface Course:  1/8 inch. 
3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  

Maximum allowable variance from template is 1/4 inch. 

3.7 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified 
with Architect. 

B. Allow paving to age for 30 days before starting pavement marking. 

C. Sweep and clean surface to eliminate loose material and dust. 

D. Apply paint with mechanical equipment to produce pavement markings, of dimensions 
indicated, with uniform, straight edges.  Apply at manufacturer's recommended rates to provide 
a minimum wet film thickness of 15 mils. 

1. Broadcast glass spheres uniformly into wet pavement markings at a rate of 6 lb/gal. 
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3.8 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
perform field tests and inspections and to prepare test reports. 

B. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

C. Remove and replace or install additional hot-mix asphalt where test results or measurements 
indicate that it does not comply with specified requirements. 

3.9 DISPOSAL 

A. Except for material indicated to be recycled, remove excavated materials from Project site and 
legally dispose of them in an EPA-approved landfill. 

END OF SECTION 32 1216 





WESTSIDE CAMPUS CENTER CAFE ADDITION             SECTION 32 1313 
WESTERN CONNECTICUT STATE UNIVERSITY CONCRETE PAVING 
  PAGE 1 OF 6 
 

   
  PROJECT NO. BI-2B-430 
 

SECTION 32 1313 – CONCRETE PAVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes exterior cement concrete pavement for the following: 

1. Driveways and roadways. 
2. Parking lots. 
3. Curbs and gutters. 
4. Walkways. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Design Mixtures:  For each concrete pavement mixture. 

1.3 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who complies with 
ASTM C 94/C 94M requirements for production facilities and equipment. 

B. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified 
by requirements in the Contract Documents. 

PART 2 - PRODUCTS 

2.1 STEEL REINFORCEMENT 

A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire into 
flat sheets. 

B. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497, flat sheet. 

C. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60; deformed. 

D. Plain Steel Wire:  ASTM A 82, as drawn. 

E. Deformed-Steel Wire:  ASTM A 496. 

F. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar 
supports according to CRSI's "Manual of Standard Practice." 
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2.2 CONCRETE MATERIALS 

A. Cementitious Material:  Use[ one of] the following cementitious materials, of the same type, 
brand, and source throughout the Project: 

1. Portland Cement:  ASTM C 150, Type I or II, gray. Supplement with the following: 

a. Fly Ash:  ASTM C 618, Class [C] [F]. 
b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 

B. Normal-Weight Aggregates:  ASTM C 33, coarse aggregate, uniformly graded.  Provide 
aggregates from a single source. 

C. Water:  ASTM C 94/C 94M. 

D. Air-Entraining Admixture:  ASTM C 260. 

E. Chemical Admixtures:  ASTM C 494/C 494M, of type suitable for application, certified by 
manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent 
water-soluble chloride ions by mass of cementitious material. 

2.3 CURING MATERIALS 

A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth. 

B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

C. Water:  Potable. 

D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application 
to fresh concrete. 

E. Clear Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 
dissipating. 

F. White Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 2, Class B. 

2.4 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber. 

B. Color Pigment:  ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing 
admixtures; color stable, free of carbon black, nonfading, and resistant to lime and other alkalis. 

C. Slip-Resistive Aggregate Finish:  Factory-graded, packaged, rustproof, nonglazing, abrasive 
aggregate of fused aluminum-oxide granules or crushed emery with emery aggregate 
containing not less than 50 percent aluminum oxide and not less than 20 percent ferric oxide; 
unaffected by freezing, moisture, and cleaning materials. 

D. Pavement-Marking Paint:  Latex, waterborne emulsion, lead and chromate free, ready mixed, 
complying with FS TT-P-1952, with drying time of less than 3 minutes. 
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1. Color:  Per Architectural Drawings. 

2.5 CONCRETE MIXTURES 

A. Prepare design mixtures, proportioned according to ACI 301, with the following properties: 

1. Compressive Strength (28 Days):  3500 psi 
2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45 
3. Slump Limit:  4 inches plus or minus 1 inch. 
4. Air Content:   6percent plus or minus 1.0 percent. 

B. Color Pigment:  Add color pigment to concrete mixture according to manufacturer's written 
instructions. 

2.6 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged and used in the Work. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Proof-roll prepared subbase surface below [concrete pavements] <Insert locations> with 
heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding. 

3.2 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to 
required lines, grades, and elevations.  Install forms to allow continuous progress of work and 
so forms can remain in place at least 24 hours after concrete placement. 

B. Clean forms after each use and coat with form-release agent to ensure separation from 
concrete without damage. 

3.3 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 
supporting reinforcement. 

3.4 JOINTS 

A. General:  Form construction, isolation, and contraction joints and tool edgings true to line with 
faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to 
centerline, unless otherwise indicated. 



WESTSIDE CAMPUS CENTER CAFE ADDITION             SECTION 32 1313 
WESTERN CONNECTICUT STATE UNIVERSITY CONCRETE PAVING 
  PAGE 4 OF 6 
 

   
  PROJECT NO. BI-2B-430 
 

B. Construction Joints:  Set construction joints at side and end terminations of pavement and at 
locations where pavement operations are stopped for more than one-half hour unless pavement 
terminates at isolation joints. 

C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, 
catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated. 

D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as 
indicated.  Construct contraction joints for a depth equal to at least one-fourth of the concrete 
thickness, match jointing of existing adjacent concrete pavement. 

E. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with 
an edging tool to a 1/4-inch radius.  Repeat tooling of edges after applying surface finishes.  
Eliminate tool marks on concrete surfaces. 

3.5 CONCRETE PLACEMENT 

A. Moisten subbase to provide a uniform dampened condition at time concrete is placed. 

B. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete. 

C. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push 
or drag concrete into place or use vibrators to move concrete into place. 

D. Screed pavement surfaces with a straightedge and strike off. 

E. Commence initial floating using bull floats or darbies to impart an open textured and uniform 
surface plane before excess moisture or bleed water appears on the surface.  Do not further 
disturb concrete surfaces before beginning finishing operations or spreading surface treatments. 

3.6 FLOAT FINISHING 

A. General:  Do not add water to concrete surfaces during finishing operations. 

B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and 
concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven 
floats, or by hand floating if area is small or inaccessible to power units.  Finish surfaces to true 
planes.  Cut down high spots and fill low spots.  Refloat surface immediately to uniform granular 
texture. 

1. Burlap Finish:  Drag a seamless strip of damp burlap across float-finished concrete, 
perpendicular to line of traffic, to provide a uniform, gritty texture. 

2. Medium-to-Fine-Textured Broom Finish:  Draw a soft bristle broom across float-finished 
concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture. 

3. Medium-to-Coarse-Textured Broom Finish:  Provide a coarse finish by striating float-
finished concrete surface 1/16 to 1/8 inch deep with a stiff-bristled broom, perpendicular 
to line of traffic. 

C. Slip-Resistive Aggregate Finish:  Before final floating, spread slip-resistive aggregate finish on 
pavement surface according to manufacturer's written instructions. 
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1. Cure concrete with curing compound recommended by slip-resistive aggregate 
manufacturer.  Apply curing compound immediately after final finishing. 

2. After curing, lightly work surface with a steel wire brush or abrasive stone and water to 
expose nonslip aggregate. 

3.7 CONCRETE PROTECTION AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. 

B. Comply with ACI 306.1 for cold-weather protection. 

C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy 
conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations.  Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

D. Begin curing after finishing concrete but not before free water has disappeared from concrete 
surface. 

E. Curing Methods:  Cure concrete by curing compound. 

3.8 PAVEMENT TOLERANCES 

A. Comply with tolerances of ACI 117 and as follows: 

1. Elevation:  1/4 inch. 
2. Thickness:  Plus 3/8 inch, minus 1/4 inch. 
3. Surface:  Gap below 10-foot- long, unleveled straightedge not to exceed 1/4 inch. 
4. Joint Spacing:  3 inches. 
5. Contraction Joint Depth:  Plus 1/4 inch, no minus. 
6. Joint Width:  Plus 1/8 inch, no minus. 

3.9 PAVEMENT MARKING 

A. Allow concrete pavement to cure for 28 days and be dry before starting pavement marking. 

B. Sweep and clean surface to eliminate loose material and dust. 

C. Apply paint with mechanical equipment to produce pavement markings of dimensions indicated 
with uniform, straight edges.  Apply at manufacturer's recommended rates to provide a 
minimum wet film thickness of 15 mils. 

3.10 REPAIRS AND PROTECTION 

A. Remove and replace concrete pavement that is broken, damaged, or defective or that does not 
comply with requirements in this Section. 
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B. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after 
placement. 

C. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.  
Sweep concrete pavement not more than two days before date scheduled for Substantial 
Completion inspections. 

END OF SECTION 32 1313 
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SECTION 32 1373 – CONCRETE PAVING JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Expansion and contraction joints within cement concrete pavement. 
2. Joints between cement concrete and asphalt pavement. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each type and color of joint sealant required. 

C. Product certificates  and test reports. 

D. Compatibility and Adhesion Test Reports:  From sealant manufacturer. 

1.3 QUALITY ASSURANCE 

A. Preconstruction Compatibility and Adhesion Testing:  Submit samples of materials that will 
contact or affect joint sealants to joint-sealant manufacturers for testing according to 
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. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, products listed in other Part 2 articles. 

B. Products:  Subject to compliance with requirements, provide one of the products listed in other 
Part 2 articles. 

2.2 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, backing materials, 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. 
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1. Primers:  Product 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. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range. 

2.3 COLD-APPLIED JOINT SEALANTS 

A. Multicomponent Jet-Fuel-Resistant Sealant for Concrete:  Pourable, chemically curing 
elastomeric formulation complying with the following requirements for formulation and with 
ASTM C 920 for type, grade, class, and uses indicated: 

1. Urethane Formulation:  Type M; Grade P; Class 12-1/2; Uses T, M, and, as applicable to 
joint substrates indicated, O. 

a. Products: 

1) Pecora Corporation; Urexpan NR-300 or an approved equal. 

2. Coal-Tar-Modified Polymer Formulation:  Type M; Grade P; Class 25; Uses T and, as 
applicable to joint substrates indicated, O. 

a. Products: 

1) Meadows, W. R., Inc.; Sealtight Gardox. Or an approved equal. 
 

3. Bitumen-Modified Urethane Formulation:  Type M; Grade P; Class 25; Uses T, M, and, as 
applicable to joint substrates indicated, O. 

a. Products: 

1) Tremco Sealant/Waterproofing Division; Vulkem 202 or an approved equal. 
 

B. Single-Component Jet-Fuel-Resistant Urethane Sealant for Concrete:  Single-component, 
pourable, coal-tar-modified, urethane formulation complying with ASTM C 920 for Type S; 
Grade P; Class 25; Uses T, M, and, as applicable to joint substrates indicated, O. 

1. Products: 

a. Sonneborn, Div. of ChemRex, Inc.; Sonomeric 1 or an approved equal. 

C. Type NS Silicone Sealant for Concrete:  Single-component, low-modulus, neutral-curing, 
nonsag silicone sealant complying with ASTM D 5893 for Type NS. 

1. Products: 

a. Crafco Inc.; RoadSaver Silicone. 
b. Dow Corning Corporation; 888. 
c. Or an approved equal. 
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D. Type SL Silicone Sealant for Concrete and Asphalt:  Single-component, low-modulus, neutral-
curing, self-leveling silicone sealant complying with ASTM D 5893 for Type SL. 

1. Products: 

a. Crafco Inc.; RoadSaver Silicone SL. 
b. Dow Corning Corporation; 890-SL. 
c. Or an approved equal. 

E. Multicomponent Low-Modulus Sealant for Concrete and Asphalt:  Proprietary formulation 
consisting of reactive petropolymer and activator components producing a pourable, self-
leveling sealant. 

1. Products: 

a. Meadows, W. R., Inc.; Sof-Seal. 
b. Or an approved equal. 

2.4 JOINT-SEALANT BACKER MATERIALS 

A. General:  Provide joint-sealant backer materials that are nonstaining; are compatible with joint 
substrates, sealants, primers, and other joint fillers; and are approved for applications indicated 
by joint-sealant manufacturer based on field experience and laboratory testing. 

B. Round Backer Rods for Cold- and Hot-Applied Sealants:  ASTM D 5249, Type 1, of diameter 
and density required to control sealant depth and prevent bottom-side adhesion of sealant. 

C. Backer Strips for Cold- and Hot-Applied Sealants:  ASTM D 5249; Type 2; of thickness and 
width required to control sealant depth, prevent bottom-side adhesion of sealant, and fill 
remainder of joint opening under sealant. 

D. Round Backer Rods for Cold-Applied Sealants:  ASTM D 5249, Type 3, of diameter and density 
required to control sealant depth and prevent bottom-side adhesion of sealant. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions. 

B. Joint Priming:  Prime joint substrates where indicated or where recommended in writing by joint-
sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior 
experience. 

C. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 

D. Install backer materials to support sealants during application and at position required to 
produce optimum sealant movement capability.  Do not leave gaps between ends of backer 
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materials.  Do not stretch, twist, puncture, or tear backer materials.  Remove absorbent backer 
materials that have become wet before sealant application and replace them with dry materials. 

E. Install sealants at the same time backings are installed to completely fill recesses provided for 
each joint configuration and to produce uniform, cross-sectional shapes and depths relative to 
joint widths that allow optimum sealant movement capability. 

F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or 
curing begins, tool sealants to form smooth, uniform beads of configuration indicated; to 
eliminate air pockets; and to ensure contact and adhesion of sealant with sides of joint. 

G. Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by 
methods and with cleaning materials approved by manufacturers of joint sealants and of 
products in which joints occur. 

END OF SECTION 32 1373 
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SECTION 32 9200 - TURF AND GRASSES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Sodding. 

1.2 DEFINITIONS 

A. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a 
pest. This includes insecticides, miticides, herbicides, fungicides, rodenticides, and 
molluscicides. It also includes substances or mixtures intended for use as a plant regulator, 
defoliant, or desiccant. 

B. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified 
with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.  

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 INFORMATIONAL SUBMITTALS 

1. Certification of each seed mixture for turfgrass sod. 
2. Product certificates. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified landscape Installer whose work has resulted in successful 
turf establishment. 

1. Installer's Field Supervision: Require Installer to maintain an experienced full-time 
supervisor on Project site when work is in progress. 

2. Personnel Certifications: Installer's field supervisor shall have certification in one of the 
following categories from the Professional Landcare Network: 

a. Landscape Industry Certified Technician - Exterior. 
b. Landscape Industry Certified Lawncare Manager. 
c. Landscape Industry Certified Lawncare Technician. 

3. Pesticide Applicator: State licensed, commercial. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for 
Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" 
sections in TPI's "Guideline Specifications to Turfgrass Sodding." Deliver sod within 24 hours of 
harvesting and in time for planting promptly. Protect sod from breakage and drying. 

PART 2 - PRODUCTS 

2.1 TURFGRASS SOD 

A. Turfgrass Sod: Number 1 Quality/Premium, including limitations on thatch, weeds, diseases, 
nematodes, and insects, complying with "Specifications for Turfgrass Sod Materials" in TPI's 
"Guideline Specifications to Turfgrass Sodding." Furnish viable sod of uniform density, color, 
and texture that is strongly rooted and capable of vigorous growth and development when 
planted.  Provide grass species that will thrive in the various sun and shade conditions on the 
site. 

B. Turfgrass Species: Sod of grass species as follows: 

1. Sun and Partial Shade: Proportioned by weight as follows: 

a. 50 percent Kentucky bluegrass (Poa pratensis). 
b. 30 percent chewings red fescue (Festuca rubra variety). 
c. 10 percent perennial ryegrass (Lolium perenne). 
d. 10 percent redtop (Agrostis alba). 

2. Shade: Proportioned by weight as follows: 

a. 50 percent chewings red fescue (Festuca rubra variety). 
b. 35 percent rough bluegrass (Poa trivialis). 
c. 15 percent redtop (Agrostis alba). 

2.2 FERTILIZERS 

A. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of 
fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea 
formaldehyde, phosphorous, and potassium in the following composition: 

1. Composition:  1 lb/1000 sq. ft. (0.45 kg/92.9 sq. m) of actual nitrogen, 4 percent 
phosphorous, and 2 percent potassium, by weight. 

B. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble 
nitrogen, phosphorus, and potassium in the following composition: 

1. Composition: 20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, 
by weight. 
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PART 3 - EXECUTION 

3.1 TURF AREA PREPARATION 

A. General: Prepare planting area for soil placement and mix planting soil according to 
Section 32 9113 "Soil Preparation." 

B. Reduce elevation of planting soil to allow for soil thickness of sod. 

C. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry 
before planting. Do not create muddy soil. 

D. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded 
or otherwise disturbed after finish grading. 

3.2 SODDING 

A. Lay sod within 24 hours of harvesting. Do not lay sod if dormant or if ground is frozen or muddy. 

B. Lay sod to form a solid mass with tightly fitted joints. Butt ends and sides of sod; do not stretch 
or overlap. Stagger sod strips or pads to offset joints in adjacent courses. Avoid damage to soil 
or sod during installation. Tamp and roll lightly to ensure contact with soil, eliminate air pockets, 
and form a smooth surface. Work sifted soil or fine sand into minor cracks between pieces of 
sod; remove excess to avoid smothering sod and adjacent grass. 

1. Lay sod across slopes exceeding 1:3. 
2. Anchor sod on slopes exceeding 1:6 with wood pegs or steel staples spaced as 

recommended by sod manufacturer but not less than two anchors per sod strip to prevent 
slippage. 

C. Saturate sod with fine water spray within two hours of planting. During first week after planting, 
water daily or more frequently as necessary to maintain moist soil to a minimum depth of 38 mm 
below sod. 

3.3 TURF MAINTENANCE 

A. General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, 
replanting, and performing other operations as required to establish healthy, viable turf. Roll, 
regrade, and replant bare or eroded areas and remulch to produce a uniformly smooth turf. 
Provide materials and installation the same as those used in the original installation. 

B. Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified 
height without cutting more than one-third of grass height. Remove no more than one-third of 
grass-leaf growth in initial or subsequent mowings. 
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3.4 SATISFACTORY TURF 

A. Turf installations shall meet the following criteria as determined by Architect: 

1. Satisfactory Sodded Turf: At end of maintenance period, a healthy, well-rooted, even-
colored, viable turf has been established, free of weeds, open joints, bare areas, and 
surface irregularities. 

B. Use specified materials to reestablish turf that does not comply with requirements, and continue 
maintenance until turf is satisfactory. 

 
END OF SECTION 32 9200 
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SECTION 33 0500 - PIPED UTILITIES - BASIC MATERIALS AND METHODS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 
2. Transition fittings. 
3. Dielectric fittings. 
4. Sleeves. 
5. Identification devices. 
6. Grout. 
7. Piped utility demolition. 
8. Equipment installation requirements common to equipment sections. 
9. Concrete bases. 
10. Metal supports and anchorages. 

1.2 DEFINITIONS 

A. Exposed Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures 
and weather conditions. 

B. Concealed Installations:  Concealed from view and protected from weather conditions and 
physical contact by building occupants but subject to outdoor ambient temperatures.  Examples 
include installations within unheated shelters. 

1.3 SUBMITTALS 

A. Welding certificates. 

1.4 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural 
Welding Code--Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure 
Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

C. Comply with ASME A13.1 for lettering size, length of color field, colors, and viewing angles of 
identification devices. 



WESTSIDE CAMPUS CENTER CAFE ADDITION        SECTION 33 0500 
WESTERN CONNECTICUT STATE UNIVERSITY  COMMON WORK RESULTS FOR UTILITIES 
  PAGE 2 OF 9 
 

   
  PROJECT NO. BI-2B-430 
 

PART 2 - PRODUCTS 

2.1 JOINING MATERIALS 

A. Refer to individual Division 2 piping Sections for special joining materials not listed below. 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

C. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 
contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless 
thickness or specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or 
ring type, unless otherwise indicated. 

D. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

E. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping 
system manufacturer, unless otherwise indicated. 

F. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

G. Brazing Filler Metals:  AWS A5.8, BCuP Series, or BAg1, unless otherwise indicated. 

H. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded. 

I. Solvent Cements for Joining Plastic Piping: 

1. ABS Piping:  ASTM D 2235. 
2. CPVC Piping:  ASTM F 493. 
3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 
4. PVC to ABS Piping Transition:  ASTM D 3138. 

J. AWWA Transition Couplings:  Same size as, and with pressure rating at least equal to and with 
ends compatible with, piping to be joined. 

2.2 DIELECTRIC FITTINGS 

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials. 

B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 
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C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig  minimum working pressure 
at 180 deg F . 

D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig 
minimum working pressure as required to suit system pressures. 

E. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-
face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic 
washers, and steel backing washers. 

1. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig 
minimum working pressure where required to suit system pressures. 

F. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic 
lining; threaded ends; and 300-psig minimum working pressure at 225 deg F. 

G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; 
plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F. 

2.3 SLEEVES 

A. Mechanical sleeve seals for pipe penetrations are specified in Division 15 Section "Basic 
Mechanical Materials and Methods." 

B. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded 
longitudinal joint. 

C. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

D. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends 
and integral waterstop, unless otherwise indicated. 

E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms. 

F. PVC Pipe:  ASTM D 1785, Schedule 40. 

G. Molded PE:  Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange 
for attaching to wooden forms. 

2.4 IDENTIFICATION DEVICES 

A. Equipment Nameplates:  Metal permanently fastened to equipment with data engraved or 
stamped. 

1. Data:  Manufacturer, product name, model number, serial number, capacity, operating 
and power characteristics, labels of tested compliances, and essential data. 

2. Location:  Accessible and visible. 

B. Snap-on Plastic Pipe Markers:  Manufacturer's standard preprinted, semirigid, snap-on type.  
Include color-coding according to ASME A13.1, unless otherwise indicated. 
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C. Pressure-Sensitive Pipe Markers:  Manufacturer's standard preprinted, color-coded, pressure-
sensitive vinyl type with permanent adhesive. 

D. Plastic Duct Markers:  Manufacturer's standard laminated plastic, in the following color codes: 

1. Green:  Cold-air supply. 
2. Yellow:  Hot-air supply. 
3. Blue:  Exhaust, outside, return, and mixed air. 
4. Hazardous Material Exhausts:  Use colors and designs recommended by ASME A13.1. 
5. Terminology:  Include direction of airflow; duct service such as supply, return, and 

exhaust; duct origin; duct destination; and design flow. 

E. Plastic Tape:  Manufacturer's standard color-coded, pressure-sensitive, self-adhesive vinyl 
tape, at least 3 mils thick. 

1. Width:  1-1/2 inches on pipes with OD, including insulation, less than 6 inches; 2-1/2 
inches for larger pipes. 

2. Color:  Comply with ASME A13.1, unless otherwise indicated. 

F. Valve Tags:  Stamped or engraved with 1/4-inch  letters for piping system abbreviation and 1/2-
inch sequenced numbers.  Include 5/32-inch hole for fastener. 

1. Material:  0.032-inch-  thick, polished brass or aluminum. 
2. Valve Tag Fasteners:  Brass, wire-link or beaded chain; or brass S-hooks. 

G. Engraved Plastic-Laminate Signs:  ASTM D 709, Type I, cellulose, paper-base, phenolic-resin-
laminate engraving stock; Grade ES-2, black surface, black phenolic core, with white melamine 
subcore, unless otherwise indicated.  Fabricate in sizes required for message.  Provide holes 
for mechanical fastening. 

1. Engraving:  Engraver's standard letter style, of sizes and with terms to match equipment 
identification. 

2. Thickness:  1/16 inch, unless otherwise indicated. 
3. Thickness:  1/16 inch, for units up to 20 sq. in. or 8 inches in length, and 1/8 inch for 

larger units. 
4. Fasteners:  Self-tapping, stainless-steel screws or contact-type permanent adhesive. 

H. Plastic Equipment Markers:  Manufacturer's standard laminated plastic.  Use colors and designs 
recommended by ASME A13.1. 

1. Terminology:  Match schedules as closely as possible.  Include the following: 

a. Name and plan number. 
b. Equipment service. 
c. Design capacity. 
d. Other design parameters such as pressure drop, entering and leaving conditions, 

and speed. 

2. Size:  2-1/2 by 4 inches for control devices, dampers, and valves; 4-1/2 by 6 inches for 
equipment. 



WESTSIDE CAMPUS CENTER CAFE ADDITION        SECTION 33 0500 
WESTERN CONNECTICUT STATE UNIVERSITY  COMMON WORK RESULTS FOR UTILITIES 
  PAGE 5 OF 9 
 

   
  PROJECT NO. BI-2B-430 
 

2.5 GROUT 

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout. 

1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 

2. Design Mix:  5000-psi, 28-day compressive strength. 
3. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 PIPED UTILITY DEMOLITION 

A. Refer to Division 1 Sections "Cutting and Patching" and "Selective Demolition" for general 
demolition requirements and procedures. 

B. Disconnect, demolish, and remove piped utility systems, equipment, and components indicated 
to be removed. 

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

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

3. Equipment to Be Removed:  Disconnect and cap services and remove equipment. 
4. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, 

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

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

C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, 
remove damaged or unserviceable portions and replace with new products of equal capacity 
and quality. 

3.2 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 2 Sections specifying piping 
systems. 

B. 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 Coordination Drawings. 

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 to permit valve servicing. 
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E. Install piping at indicated slopes. 

F. Install piping free of sags and bends. 

G. Install fittings for changes in direction and branch connections. 

H. Select system components with pressure rating equal to or greater than system operating 
pressure. 

I. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and 
roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of equipment areas or other wet 
areas 2 inches  above finished floor level. 

2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 

a. PVC Pipe Sleeves:  For pipes smaller than NPS 6. 
b. Steel Sheet Sleeves:  For pipes NPS 6 and larger, penetrating gypsum-board 

partitions. 

J. Verify final equipment locations for roughing-in. 

K. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. 

3.3 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 2 Sections specifying 
piping systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 
end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-
free solder alloy complying with ASTM B 32. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 
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2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged.  Do not use pipe sections that have cracked or open welds. 

G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 
welding operators according to Part 1 "Quality Assurance" Article. 

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings 
according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements. 

2. ABS Piping:  Join according to ASTM D 2235 and ASTM D 2661 Appendixes. 
3. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix. 
4. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC socket 

fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and 
socket fittings according to ASTM D 2855. 

5. PVC Nonpressure Piping:  Join according to ASTM D 2855. 
6. PVC to ABS Nonpressure Transition Fittings:  Join according to ASTM D 3138 Appendix. 

J. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139. 

K. Plastic Nonpressure Piping Gasketed Joints:  Join according to ASTM D 3212. 

L. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or 
paper towels.  Join according to ASTM D 2657. 

1. Plain-End Pipe and Fittings:  Use butt fusion. 
2. Plain-End Pipe and Socket Fittings:  Use socket fusion. 

M. Fiberglass Bonded Joints:  Prepare pipe ends and fittings, apply adhesive, and join according to 
pipe manufacturer's written instructions. 

3.4 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 
to each piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 
connection to each piece of equipment. 

3. Dry Piping Systems:  Install dielectric unions and flanges to connect piping materials of 
dissimilar metals. 

4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping 
materials of dissimilar metals. 

3.5 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment level and plumb, unless otherwise indicated. 
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B. Install equipment to facilitate service, maintenance, and repair or replacement of components.  
Connect equipment for ease of disconnecting, with minimum interference with other 
installations.  Extend grease fittings to an accessible location. 

C. Install equipment to allow right of way to piping systems installed at required slope. 

3.6 IDENTIFICATION 

A. Piping Systems:  Install pipe markers on each system.  Include arrows showing normal direction 
of flow. 

1. Plastic markers, with application systems.  Install on insulation segment if required for hot 
noninsulated piping. 

2. Locate pipe markers on exposed piping according to the following: 

a. Near each valve and control device. 
b. Near each branch, excluding short takeoffs for equipment and terminal units.  Mark 

each pipe at branch if flow pattern is not obvious. 
c. Near locations where pipes pass through walls or floors or enter inaccessible 

enclosures. 
d. At manholes and similar access points that permit view of concealed piping. 
e. Near major equipment items and other points of origination and termination. 

B. Equipment:  Install engraved plastic-laminate sign or equipment marker on or near each major 
item of equipment. 

1. Lettering Size:  Minimum 1/4 inch  high for name of unit if viewing distance is less than 24 
inches, 1/2 inch high for distances up to 72 inches, and proportionately larger lettering for 
greater distances.  Provide secondary lettering two-thirds to three-fourths of size of 
principal lettering. 

2. Text of Signs:  Provide name of identified unit.  Include text to distinguish among multiple 
units, inform user of operational requirements, indicate safety and emergency 
precautions, and warn of hazards and improper operations. 

C. Adjusting:  Relocate identifying devices that become visually blocked by work of this or other 
Divisions. 

3.7 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's 
written instructions and according to seismic codes at Project. 

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in 
both directions than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 
indicated, install dowel rods on 18-inch centers around the full perimeter of the base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 
base, and anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 
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5. Install anchor bolts to elevations required for proper attachment to supported equipment. 
6. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 
7. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in 

Division 3 Section 033000 "Cast-in-Place Concrete." 

3.8 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 5 Section "Metal Fabrications" for structural steel. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor piped utility materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

3.9 GROUTING 

A. Mix and install grout for equipment base bearing surfaces, pump and other equipment base 
plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

END OF SECTION 33 0500 
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SECTION 33 4100 - STORM DRAINAGE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes gravity-flow, nonpressure storm drainage outside the building, with the 
following components: 

1. Cleanouts. 
2. Precast concrete manholes. 

1.2 PERFORMANCE REQUIREMENTS 

A. Gravity-Flow, Nonpressure, Drainage-Piping Pressure Rating:  10-foot head of water 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For manholes. Include plans, elevations, sections, details, and manhole 
frames and covers. 

C. Coordination Drawings:  Show pipe sizes, locations, and elevations. 

D. Field quality-control test reports.  Product Data:  For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 PIPING MATERIALS 

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, fitting, and joining materials. 
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2.3 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 74, [Service class] [Service and Extra-Heavy classes] [Extra-
Heavy class]. 

B. Gaskets:  ASTM C 564, rubber. 

C. Calking Materials:  ASTM B 29, pure lead and oakum or hemp fiber. 

2.4 PE PIPE AND FITTINGS 

A. Corrugated PE Drainage Pipe and Fittings NPS 10 (DN 250) and Smaller:  AASHTO M 252M, 
Type S, with smooth waterway for coupling joints. 

1. Soiltight Couplings:  AASHTO M 252M, corrugated, matching tube and fittings. 
2. Corrugated PE Pipe and Fittings NPS 12 (DN 250) and Larger:  AASHTO M 294M, 

Type S, with smooth waterway for coupling joints. 
3. Soiltight Couplings:  AASHTO M 294M, corrugated, matching pipe and fittings. 

2.5 PVC PIPE AND FITTINGS 

A. PVC Sewer Pipe and Fittings, NPS 15 (DN 375) and Smaller:  ASTM D 3034, [SDR 35] <Insert 
other>, with bell-and-spigot ends for gasketed joints with ASTM F 477, elastomeric seals. 

B. PVC Sewer Pipe and Fittings, NPS 18 (DN 450) and Larger:  ASTM F 679, T-[ 1] [2] wall 
thickness, with bell-and-spigot ends for gasketed joints with ASTM F 477, elastomeric seals. 

2.6 NONPRESSURE-TYPE PIPE COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining 
underground nonpressure piping.  Include ends of same sizes as piping to be joined and 
corrosion-resistant-metal tension band and tightening mechanism on each end. 

B. Sleeve Materials: 

1. For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 
2. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
3. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe 

materials being joined. 

C. Unshielded Flexible Couplings:  Elastomeric sleeve with[ stainless-steel shear ring and] 
corrosion-resistant-metal tension band and tightening mechanism on each end. 

1. [Available ]Manufacturers: 

a. Dallas Specialty & Mfg. Co. 
b. Fernco Inc. 
c. Logan Clay Products Company (The). 
d. Mission Rubber Company; a division of MCP Industries, Inc. 
e. NDS Inc. 
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f. Plastic Oddities, Inc. 
g. Or an approved equal. 

D. Shielded Flexible Couplings:  ASTM C 1460, elastomeric or rubber sleeve with full-length, 
corrosion-resistant outer shield and corrosion-resistant-metal tension band and tightening 
mechanism on each end. 

1. Manufacturers: 

a. Cascade Waterworks Mfg. 
b. Dallas Specialty & Mfg. Co. 
c. Mission Rubber Company; a division of MCP Industries, Inc. 
 

E. Ring-Type Flexible Couplings:  Elastomeric compression seal with dimensions to fit inside bell 
of larger pipe and for spigot of smaller pipe to fit inside ring. 

1. Manufacturers: 

a. Fernco Inc. 
b. Logan Clay Products Company (The). 
c. Mission Rubber Company; a division of MCP Industries, Inc. 

 

2.7 CLEANOUTS 

A. Gray-Iron Cleanouts:  ASME A112.36.2M, round, gray-iron housing with clamping device and 
round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with inside calk or spigot 
connection and countersunk, tapered-thread, brass closure plug. 

1. Manufacturers: 

a. Josam Company. 
b. MIFAB Manufacturing Inc. 
c. Smith, Jay R. Mfg. Co. 
d. Wade Div.; Tyler Pipe. 
e. Watts Industries, Inc. 
f. Watts Industries, Inc.; Enpoco, Inc. Div. 
g. Zurn Industries, Inc.; Zurn Specification Drainage Operation. 

 

2. Top-Loading Classification(s):  Heavy duty. 

2.8 MANHOLES 

A. Standard Precast Concrete Manholes:  ASTM C 478, precast, reinforced concrete, of depth 
indicated, with provision for sealant joints. 

1. Diameter:  48 inches minimum, unless otherwise indicated. 
2. Ballast:  Increase thickness of precast concrete sections or add concrete to base section, 

as required to prevent flotation. 
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3. Base Section:  6-inch  minimum thickness for floor slab and 4-inch  minimum thickness 
for walls and base riser section, and having separate base slab or base section with 
integral floor. 

4. Riser Sections:  4-inch minimum thickness, and of length to provide depth indicated. 
5. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is 

indicated.  Top of cone of size that matches grade rings. 
6. Joint Sealant:  ASTM C 990, bitumen or butyl rubber. 
7. Resilient Pipe Connectors:  ASTM C 923, cast or fitted into manhole walls, for each pipe 

connection. 
8. Steps:  As shown on drawings. Steps shall be wide enough to allow worker to place both 

feet on 1 step and designed to prevent lateral slippage off of step.  Cast or anchor steps 
into sidewalls at 12- to 16-inch intervals.   

9. Grade Rings:  Reinforced-concrete rings, 6- to 9-inch  total thickness, to match diameter 
of manhole frame and cover. 

10. Manhole Frames and Covers:  Heavy Duty HS20 loading, Ferrous; 24-inch (610-mm) ID 
by 7- to 9-inch  riser with 4-inch-  minimum width flange and 26-inch- diameter cover.  
Include indented top design with lettering cast into cover, using wording equivalent to 
"STORM SEWER." 

a. Material:  Grade 60-40-18 ductile iron, unless otherwise indicated. 

2.9 CONCRETE 

A. General:  Cast-in-place concrete according to ACI 318/318R, ACI 350R, and the following: 

1. Cement:  ASTM C 150, Type II. 
2. Fine Aggregate:  ASTM C 33, sand. 
3. Coarse Aggregate:  ASTM C 33, crushed gravel. 
4. Water:  Potable. 

B. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi minimum, with 0.58 
maximum water-cementitious materials ratio. 

1. Reinforcement Fabric:  ASTM A 185, steel, welded wire fabric, plain. 
2. Reinforcement Bars:  ASTM A 615/A 615M, Grade 60 deformed steel. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Pipe couplings and fittings with pressure ratings at least equal to piping rating may be used in 
applications below, unless otherwise indicated. 

1. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure 
sewer piping, unless otherwise indicated. 

a. Unshielded flexible couplings for same or minor difference OD pipes. 
b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different 

OD. 
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c. Ring-type flexible couplings for piping of different sizes where annular space 
between smaller piping's OD and larger piping's ID permits installation. 

B. Gravity-Flow, Nonpressure Sewer Piping:  Use[ any of] the following pipe materials for each 
size range: 

C.  
1. NPS 8 to NPS 15:  Corrugated PE drainage pipe and fittings, soiltight couplings, and 

coupled joints. 
2. NPS 8 to NPS 15:  PVC sewer pipe and fittings, gaskets, and gasketed joints. 

3.2 PIPING INSTALLATION 

A. General Locations and Arrangements:  Drawing plans and details indicate general location and 
arrangement of underground storm drainage piping.  Location and arrangement of piping layout 
take design considerations into account.  Install piping as indicated, to extent practical.  Where 
specific installation is not indicated, follow piping manufacturer's written instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with unbroken 
continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, 
and couplings according to manufacturer's written instructions for using lubricants, cements, 
and other installation requirements. 

C. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch 
connections unless direct tap into existing sewer is indicated. 

D. Install proper size increasers, reducers, and couplings where different sizes or materials of 
pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited. 

E. Install gravity-flow, nonpressure drainage piping according to the following: 

1. Install piping pitched down in direction of flow, at minimum slope of 2 percent, unless 
otherwise indicated. 

2. Install piping NPS 6 and larger with restrained joints at tee fittings and at changes in 
direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint 
system, or cast-in-place-concrete supports or anchors. 

3. Install piping with 48 inch minimum cover. 
4. Install piping below frost line. 
5. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and 

Fittings Handbook." 
6. Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668. 

F. Clear interior of piping and manholes of dirt and superfluous material as work progresses. 

3.3 PIPE JOINT CONSTRUCTION 

A. Basic pipe joint construction is specified in Division 2 Section "Piped Utilities - Basic Materials 
and Methods."  Where specific joint construction is not indicated, follow piping manufacturer's 
written instructions. 

B. Join gravity-flow, nonpressure drainage piping according to the following: 
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1. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast 
Iron Soil Pipe and Fittings Handbook" for compression joints. 

2. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast 
Iron Soil Pipe and Fittings Handbook" for lead and oakum calked joints. 

3. Join PVC sewer piping according to ASTM D 2321 and ASTM D 3034 for elastomeric-
gasket joints. 

4. Join dissimilar pipe materials with nonpressure-type flexible couplings. 

3.4 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil 
pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions 
to cleanouts.  Install piping so cleanouts open in direction of flow in sewer pipe. 

1. Use light-duty, top-loading classification cleanouts in earth or unpaved foot-traffic areas. 
2. Use medium-duty, top-loading classification cleanouts in paved foot-traffic areas. 
3. Use heavy-duty, top-loading classification cleanouts in vehicle-traffic service areas. 
4. Use extra-heavy-duty, top-loading classification cleanouts in roads. 

B. Set cleanout frames and covers in earth in cast-in-place-concrete block, 18 by 18 by 12 inches 
deep.  Set with tops 1 inch above surrounding grade. 

C. Set cleanout frames and covers in concrete pavement with tops flush with pavement surface. 

3.5 MANHOLE INSTALLATION 

A. General:  Install manholes, complete with appurtenances and accessories indicated. 

B. Install precast concrete manhole sections with sealants according to ASTM C 891. 

C. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  
Set tops 3 inches above finished surface elsewhere, unless otherwise indicated. 

3.6 CONNECTIONS 

A. Connect nonpressure, gravity-flow drainage piping to building's storm building drains specified 
in Division 15 Section "Storm Drainage Piping." 

B. Make connections to existing piping and underground manholes. 

1. Use commercially manufactured wye fittings for piping branch connections.  Remove 
section of existing pipe; install wye fitting into existing piping; and encase entire wye 
fitting, plus 6-inch overlap, with not less than 6 inches of concrete with 28-day 
compressive strength of 3000 psi. 

3.7 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  
Inspect after approximately 24 inches  of backfill is in place, and again at completion of Project. 
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1. Submit separate report for each system inspection. 
2. Defects requiring correction include the following: 

a. Alignment:  Less than full diameter of inside of pipe is visible between structures. 
b. Deflection:  Flexible piping with deflection that prevents passage of ball or cylinder 

of size not less than 92.5 percent of piping diameter. 
c. Crushed, broken, cracked, or otherwise damaged piping. 
d. Infiltration:  Water leakage into piping. 
e. Exfiltration:  Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until defects are 
within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, extended, or 
repaired, for leaks and defects. 

1. Do not enclose, cover, or put into service before inspection and approval. 
2. Test completed piping systems according to requirements of authorities having 

jurisdiction. 
3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' 

advance notice. 
4. Submit separate report for each test. 
5. Air Tests:  Test storm drainage according to requirements of authorities having 

jurisdiction, UNI-B-6, and the following: 

a. Option:  Test plastic gravity sewer piping according to ASTM F 1417. 

C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is within 
allowances specified. 

END OF SECTION 33 4100 
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SECTION 33 4600 – SUBDRAINAGE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes subdrainage systems for foundations. 

1.2 SUBMITTALS 

A. Product Data:  For drainage conduit, drainage panels, and geotextile fabrics indicated. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Refer to various application articles in Part 3 for applications of pipe, tube, fitting, and joining 
materials. 

2.2 UNDERSLAB HEADERS 

A. ABS Sewer Pipe and Fittings:  ASTM D 2751. 

1. Solvent Cement:  ASTM D 2235. 
2. Gaskets:  ASTM F 477, elastomeric seal. 

B. PE Drainage Tubing and Fittings:  AASHTO M 252, Type S, corrugated, with smooth waterway, 
for coupled joints. 

1. Couplings:  AASHTO M 252, corrugated, band type, matching tubing and fittings. 

C. PVC Sewer Pipe and Fittings:  ASTM D 3034, SDR 35, bell-and-spigot ends, for gasketed 
joints. 

1. Gaskets:  ASTM F 477, elastomeric seal. 

2.3 DRAINAGE PIPES AND FITTINGS 

A. Perforated, PE Pipe and Fittings:  ASTM F 405, corrugated, for coupled joints. 

1. Couplings:  Manufacturer's standard, band type. 

B. Perforated, PVC Sewer Pipe and Fittings:  ASTM D 2729, bell-and-spigot ends, for loose joints. 
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C. Perforated, Clay Pipe and Fittings:  ASTM C 700, Standard-Strength and Extra-Strength 
classes, unglazed, socket-and-spigot ends, for closed joints. 

1. Gaskets:  ASTM C 425, rubber. 

D. Clay Drain Tile:  ASTM C 4; Standard, Extra-Quality, and Heavy-Duty classes, for open joints. 

E. Concrete Drain Tile:  ASTM C 412/C 412M; Standard-Quality; Extra-Quality; and Heavy-Duty, 
Extra-Quality classes, for open joints. 

F. Open-Joint Screening:  ASTM D 226, Type I, asphalt-saturated roofing felt. 

G. Open-Joint Screening:  ASTM D 227, coal-tar-saturated roofing felt. 

H. Open-Joint Screening:  Woven geotextile filter fabric, for a minimum total weight of 3 oz./sq. yd. 

2.4 SPECIAL PIPE COUPLINGS 

A. Description:  ASTM C 1173.  Rubber or elastomeric sleeve and band assembly fabricated to 
match outside diameters of pipes to be joined. 

2.5 CLEANOUTS 

A. Cast-Iron Pipe:  ASME A112.36.2M; with round-flanged, cast-iron housing; and secured, 
scoriated, Medium-Duty Loading class, cast-iron cover.  Include cast-iron ferrule and 
countersunk, brass cleanout plug. 

B. PVC Pipe:  ASTM D 3034, PVC cleanout threaded plug and threaded pipe hub. 

2.6 DRAINAGE CONDUIT 

A. Pipe and Fittings:  Perforated and corrugated, molded from HDPE complying with 
ASTM D 3350, with fittings and geotextile filter fabric jacket. 

1. Size:  12 inches high by approximately 3/4 inch thick with a minimum flow rate of 30 gpm 
per foot. 

2. Size:  18 inches high by approximately 3/4 inch thick with a minimum flow rate of 45 gpm 
per foot when tested according to ASTM D 4716. 

3. Fittings:  HDPE with combination NPS 4 and NPS 6 outlet connection. 
4. Couplings:  Corrugated HDPE band. 

B. Pipe and Fittings:  Perforated, molded from HDPE complying with ASTM D 1248 into shape of 
interconnected corrugated pipes, with fittings and geotextile filter fabric jacket. 

1. Size:  6 inches high by approximately 1-1/4 inches thick with a flow rate of 15 gpm per 
foot when tested according to ASTM D 4716. 

2. Size:  12 inches high by approximately 2-1/2 inches thick with a flow rate of 30 gpm per 
foot when tested according to ASTM D 4716. 

3. Size:  18 inches high by approximately 3-3/4 inches thick with a flow rate of 45 gpm per 
foot when tested according to ASTM D 4716. 
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4. Fittings:  HDPE with combination NPS 4 and NPS 6 outlet connection. 
5. Couplings:  HDPE. 

C. Pipe and Fittings:  Perforated, smooth PVC complying with ASTM D 4216 and ASTM D 2729. 

1. Size:  6 inches high by approximately 2-1/4 inches thick with a minimum flow rate equal 
to NPS 4 pipe. 

2. Fittings:  PVC with NPS 4 outlet connection. 
3. Couplings:  PVC. 

2.7 SOIL MATERIALS 

A. Impervious Fill:  Clay, gravel, and sand mixture. 

B. Drainage Fill:  Washed, evenly graded mixture of crushed stone, or crushed or uncrushed 
gravel, ASTM D 448, coarse aggregate, Size No. 57, with 100 percent passing 1-1/2-inch sieve 
and not more than 5 percent passing No. 8 sieve. 

2.8 ROOFING FELTS 

A. ASTM D 226, Type I, asphalt-saturated roofing felt. 

B. ASTM D 227, coal-tar-saturated roofing felt. 

2.9 GEOTEXTILE FILTER FABRICS 

A. Woven or nonwoven geotextile filter fabric of PP or polyester fibers, or combination of both.  
Flow rates range from 110 to 330 gpm per sq. ft. when tested according to ASTM D 4491.  
Available styles are flat and sock. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork." 

3.2 SUBDRAINAGE SYSTEM APPLICATIONS 

A. NPS 4 Piping: 

1. Perforated, PE pipe and fittings, couplings, and coupled joints. 
2. Perforated, PVC sewer pipe and fittings for loose, bell-and-spigot joints. 

B. NPS 6 Piping: 

1. Perforated, PE pipe and fittings, couplings, and coupled joints. 
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2. Perforated, clay pipe and fittings, [Standard-Strength] [Extra-Strength] class; gaskets; 
and gasketed joints. 

3.3 UNDERSLAB DRAINAGE SYSTEM APPLICATIONS 

A. NPS 4 Piping: 

1. Perforated, PE pipe and fittings, couplings, and coupled joints. 
2. Perforated, PVC sewer pipe and fittings for loose, bell-and-spigot joints. 

B. NPS 6 Piping: 

1. Perforated, PE pipe and fittings, couplings, and coupled joints. 
2. Perforated, PVC sewer pipe and fittings for loose, bell-and-spigot joints. 

3.4 UNDERSLAB DRAINAGE SYSTEM HEADER APPLICATIONS 

A. NPS 4 and NPS 6 Piping: 
1. PE drainage tubing and fittings, couplings, and coupled joints. 
2. PVC sewer pipe and fittings, couplings, and coupled joints. 

3.5 IDENTIFICATION 

A. Materials and their installation are specified in Division 2 Section "Earthwork."  Arrange for 
installation of green warning tapes directly over piping. 

1. Install warning tape or detectable warning tape over ferrous piping. 
2. Install detectable warning tape over nonferrous piping and over edges of underground 

structures. 

3.6 FOUNDATION DRAINAGE INSTALLATION 

A. Bottom Impervious Fill:  Place impervious fill material on subgrade adjacent to bottom of footing 
after concrete footings have been cured and forms removed.  Place and compact impervious fill 
to dimensions indicated, but not less than 6 inches deep and 12 inches wide. 

B. Drainage Fill:  Place supporting layer of drainage fill over compacted subgrade to compacted 
depth of not less than 4 inches.  After installing drainage piping, add drainage fill to width of at 
least 6 inches on side away from wall and to top of pipe to perform tests.  After satisfactory 
testing, cover piping to width of at least 6 inches on side away from footing and above top of 
pipe to within 12 inches of finish grade.  Place drainage fill in layers not exceeding 3 inches in 
loose depth; compact each layer placed. 

1. Before installing drainage fill, lay flat-style geotextile filter fabric in trench and overlap 
trench sides.  After installing drainage fill, wrap top of drainage fill with flat-style geotextile 
filter fabric. 

2. Encase pipe with sock-style geotextile filter fabric before installing pipe.  Connect sock 
sections with electrical tape. 
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3. After installing drainage fill, place one layer of flat-style geotextile filter fabric over top of 
drainage fill, overlapping edges at least 4 inches. 

C. Fill to Grade:  Place native fill material over compacted drainage fill.  Place material in loose-
depth layers not exceeding 6 inches.  Thoroughly compact each layer.  Fill to finish elevations 
and slope away from building. 

3.7 UNDERSLAB DRAINAGE INSTALLATION 

A. Excavate for underslab drainage system after subgrade material has been compacted, but 
before drainage fill has been placed.  Include horizontal distance of at least 6 inches between 
drainage pipe and trench walls.  Grade bottom of trench excavations to required slope and 
compact to firm, solid bed for drainage system. 

B. Drainage Fill:  Place supporting layer of drainage fill over compacted subgrade to compacted 
depth of not less than 4 inches.  After installing drainage piping, add drainage fill to top of pipe 
to perform tests.  After satisfactory testing, cover piping with drainage fill to elevation of bottom 
of slab and compact drainage material. 

1. Before installing drainage fill, lay flat-style geotextile filter fabric in trench and overlap 
trench sides.  After installing drainage fill, wrap top of drainage fill with flat-style geotextile 
filter fabric. 

2. Encase pipe with sock-style geotextile filter fabric before installing pipe.  Connect sock 
sections with electrical tape. 

C. Install horizontal drainage panels as follows: 

1. Coordinate placement with other drainage materials. 
2. Lay perforated, PE or PVC drainage pipe at inside edge of footings. 
3. Place drainage panel over drainage pipe with core side up.  Peel back fabric and wrap 

fabric around pipe.  Locate top of core at bottom elevation of floor slab. 
4. Butt additional panels against other installed panels.  If panels have plastic flanges, 

overlap installed panel with flange. 

3.8 PIPING INSTALLATION 

A. Install piping beginning at low points of system, true to grades and alignment indicated, with 
unbroken continuity of invert.  Bed piping with full bearing in filtering material.  Install gaskets, 
seals, sleeves, and couplings according to manufacturer's written instructions and other 
requirements indicated. 

1. Foundation Subdrainage:  Install piping pitched down in direction of flow, at a minimum 
slope of 0.5 percent and with a minimum cover of 36 inches (915 mm), unless otherwise 
indicated. 

2. Underslab Subdrainage:  Install piping pitched down in direction of flow, at a minimum 
slope of 0.5 percent. 

3. Lay perforated pipe with perforations down. 
4. Lay open-joint pipe spaced as indicated on Drawings or, if not indicated, with 1/4-inch (6-

mm) space between ends.  Cover top two-thirds of joint opening with open-joint 
screening material and tie with corrosion-resistant wire. 
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5. Excavate recesses in trench bottom for bell ends of pipe.  Lay pipe with bells facing 
upslope and with spigot end entered fully into adjacent bell. 

B. Use increasers, reducers, and couplings made for different sizes or materials of pipes and 
fittings being connected.  Reduction of pipe size in direction of flow is prohibited. 

C. Install PE piping according to ASTM D 2321. 

D. Install PVC piping according to ASTM D 2321. 

E. Install clay piping according to ASTM C 12 and NCPI's "Clay Pipe Engineering Manual." 

F. Install concrete piping according to ACPA's "Concrete Pipe Handbook." 

3.9 PIPE JOINT CONSTRUCTION 

A. Join PE pipe, tubing, and fittings with couplings for soiltight joints according to AASHTO's 
"Standard Specifications for Highway Bridges," Division II, Section 26.4.2.4, "Joint Properties." 

B. Join perforated, PE pipe and fittings with couplings for soiltight joints according to AASHTO's 
"Standard Specifications for Highway Bridges," Division II, Section 26.4.2.4, "Joint Properties"; 
or according to ASTM D 2321. 

C. Join PVC pipe and fittings according to ASTM D 3034 with elastomeric seal gaskets according 
to ASTM D 2321. 

D. Join perforated, PVC pipe and fittings according to ASTM D 2729, with loose, bell-and-spigot 
joints. 

E. Join perforated, clay pipe and fittings with gaskets according to ASTM C 425. 

F. Lay clay pipe and fittings with open joints and open-joint screening material. 

G. Join perforated, concrete pipe and fittings with gaskets according to ASTM C 443/C 443M. 

H. Special Pipe Couplings:  Join piping made of different materials and dimensions with special 
couplings made for this application.  Use couplings that are compatible with and that fit both 
pipe materials and dimensions. 

3.10 UNDERSLAB SUBDRAINAGE CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from subdrainage piping to top of slab.  Locate cleanouts 
at beginning of piping run and at changes in direction.  Install fittings so cleanouts open in 
direction of flow in piping. 

B. Use NPS 4 cast-iron soil pipe and fittings for subdrainage piping branch fittings and riser 
extensions to cleanout plug flush with top of slab. 
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3.11 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Connect low elevations of subdrainage system to solid storm drainage system. 

C. Where required, connect low elevations of foundation subdrainage to stormwater sump pumps. 

3.12 FIELD QUALITY CONTROL 

A. Testing:  After installing drainage fill to top of pipe, test drain piping with water to ensure free 
flow before backfilling.  Remove obstructions, replace damaged components, and repeat test 
until results are satisfactory. 

3.13 CLEANING 

A. Clear interior of installed piping and structures of dirt and other superfluous material as work 
progresses.  Maintain swab or drag in piping and pull past each joint as it is completed.  Place 
plugs in ends of uncompleted pipe at end of each day or when work stops. 

END OF SECTION 33 4600 
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	23 8200 Hydronic Heating Units.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS
	A. Implement practices and procedures to meet the project’s environmental goals, which include compliance with Connecticut Standard Guidelines Compliance Manual for High Performance Buildings, September 2011 with additional mandatory building project requirements for schools. Specific project goals which may impact this and the other sections of this specification include: use of recycled-content materials; use of locally-manufactured materials; use of low-emitting materials; use of certified wood products; construction waste recycling; and the implementation of a construction indoor air quality management plan. Ensure that the requirements related to these goals, as defined in this Section and other Sections of the contract documents, are implemented to the fullest extent. Substitutions or other changes to the work shall not be allowed if such changes substantially compromise the stated High Performance Building criteria.
	B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance Buildings, September 2011 with additional mandatory building project requirements for schools and the Department of Administrative Services / Office of School Construction Grants High Performance School Construction Bulletin, September 2015.

	1.3 REFERENCES
	A. Air-Conditioning and Refrigeration Institute:
	B. Sheet Metal and Air Conditioning Contractors:

	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Shop Drawings: Indicate cross sections of cabinets, grilles, bracing and reinforcing, and typical elevations. Indicate schedules of equipment and enclosures typically indicating length and number of pieces of element and enclosure, corner pieces, end caps, cap strips, access doors, pilaster covers.
	C. Product Data: Submit coil and frame configurations, dimensions, materials, rows, connections, and rough-in dimensions. Submit mechanical and electrical service locations, capacities and accessories or optional items.
	D. Manufacturer's Installation Instructions: Submit assembly, support details, and connection requirements.
	E. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
	F. High Performance Building Submittal Requirements: The contractor or subcontractor shall submit the following High Performance Building certification items:

	1.5 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
	B. Project Record Documents: Record actual locations of components and locations of access doors in radiation cabinets required for access to valves.
	C. Operation and Maintenance Data: Submit manufacturers descriptive literature, operating instructions, installation instructions, maintenance and repair data, and parts listings.

	1.6 QUALITY ASSURANCE
	A. High Performance Building Requirements:

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years documented experience.

	1.8 PRE-INSTALLATION MEETINGS
	A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.
	B. Convene minimum one week prior to commencing work of this section.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.
	B. Accept units on site in factory packing. Inspect for damage. Store under roof.
	C. Protect coil fins from crushing and bending by leaving in shipping cases until installation, and by storing indoors. Protect coils from entry of dirt and debris with pipe caps or plugs.

	1.10 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.11 WARRANTY
	A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product bonds.


	PART 2 PRODUCTS
	2.1 FIN TUBE RADIATION
	A. Manufacturers:
	B. Heating Elements: Seamless copper tubing, mechanically expanded into evenly spaced aluminum fins, suitable for soldered fittings.
	C. Element Hangers: Quiet operating, ball bearing cradle type providing unrestricted longitudinal movement, on enclosure brackets.
	D. Enclosures: 0.0478 inch thick steel up to 18 inches in height, 0.598 inch steel over 18 inches in height, with easily jointed components for wall to wall installation. Support rigidly, on wall or floor mounted brackets at least 3 feet on center maximum.
	E. Finish: Factory applied baked enamel of color as selected.
	F. Damper: Where heating media is not thermostatically controlled, furnish knob-operated internal damper at enclosure air outlet.
	G. Access Doors: For otherwise inaccessible valves, furnish factory-made permanently hinged access doors, 6 x 7 inch minimum size, integral with cabinet.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.
	B. For recessed units, verify recess dimensions are correct size.
	C. Verify wall construction is ready for installation.
	D. Verify ductwork is ready for installation.
	E. Verify concealed blocking and supports are in place and connections are correctly located.

	3.2 INSTALLATION
	A. Install air coils in ducts and casings in accordance with SMACNA HVAC Duct Construction Standards, Metal and Flexible. Refer to Section 23 31 00.
	B. Duct Mounted Coils:  Support air coil sections independent of piping on steel channel or double angle frames and secure to casings. Furnish frames for maximum three coil sections. Arrange supports to avoid piercing drain pans. Install with airtight seal between coil and duct or casing.
	C. Supports for Hung Equipment including duct mounted coils, unit heaters, cabinet unit hears and radiant ceiling panels:  Provide vibration isolation and seismic supports per Specification Section 23 0548.   Support equipment independent of piping.
	D. Protect coils to prevent damage to fins and flanges. Comb out bent fins.
	E. Install coils level. Install cleanable tube fluid coils and level frame steam coils with 1: 50 pitch.
	F. Make connections to coils with unions and flanges.
	G. On water coils, install shut-off valve on supply piping and lockshield balancing valve on return piping. Locate water supply at bottom of supply header and return water connection at top. Install manual float operated automatic air vents at high points complete with stop valve. Install water coils to be drainable and install drain connection at low points. Refer to Section 23 21 13.
	H. On water and glycol heating coils, and chilled water cooling coils, connect water supply piping to leaving airside of coil (counter flow arrangement). Refer to Section 23 21 13.
	I. Install insulation air coil casings. Refer to Section 23 07 00.
	J. Insulate headers located outside airflow, insulate as specified for piping. Refer to Section 23 07 00.
	K. Install equipment exposed to finished areas after walls and ceilings are finished and painted. Avoid damage.
	L. Protection: Install finished cabinet units with protective covers during remainder of construction.
	M. Finned Tube Radiation: Locate on outside walls and run cover wall-to-wall unless otherwise indicated. Center elements under windows. Where multiple windows occur over units, divide element into equal segments centered under each window. Align cabinet joints with window mullions. Install wall angles where units butt against walls.
	N. Unit Heaters: Hang from building structure, with pipe hangers anchored to building, not from piping. Mount as high as possible to maintain greatest headroom unless otherwise indicated.
	O. Hydronic Units: Install with shut-off valve on supply piping and lockshield balancing valve on return piping. Where not accessible, extend vent to exterior surface of cabinet for servicing. For cabinet unit heaters, fan coil units, and unit heaters, install float operated automatic air vents with stop valve. Refer to Section 23 21 13.

	3.3 CLEANING
	A. Section 01 70 00 - Execution and Closeout Requirements: Final cleaning.
	B. After construction is completed, including painting, clean exposed surfaces of units. Vacuum clean coils and inside of cabinets.
	C. Touch-up marred or scratched surfaces of factory-finished cabinets, using finish materials furnished by manufacturer.
	D. Install new filters.



	21 0500 - Common Work Results for Fire Suppression.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes pipe, fittings, valves, backflow preventers and connections for sprinkler and standpipe systems.
	B. Related Sections:

	1.2 HIGH PERFORMANCE BUILDINGS GENERAL REQUIREMENTS
	A. Implement practices and procedures to meet the project’s environmental goals, which include compliance with Connecticut Standard Guidelines Compliance Manual for High Performance Buildings, September 2011 with additional mandatory building project requirements for schools. Specific project goals which may impact this and the other sections of this specification include: use of recycled-content materials; use of locally-manufactured materials; use of low-emitting materials; use of certified wood products; construction waste recycling; and the implementation of a construction indoor air quality management plan. Ensure that the requirements related to these goals, as defined in this Section and other Sections of the contract documents, are implemented to the fullest extent. Substitutions or other changes to the work shall not be allowed if such changes substantially compromise the stated High Performance Building criteria.
	B. Comply with Connecticut Standard Guidelines Compliance Manual for High Performance Buildings, September 2011 with additional mandatory building project requirements for schools and the Department of Administrative Services / Office of School Construction Grants High Performance School Construction Bulletin, September 2015.

	1.3 REFERENCES
	A. American Society of Mechanical Engineers:
	B. American Society of Sanitary Engineers:
	C. ASTM International:
	D. American Welding Society:
	E. American Water Works Association:
	F. National Fire Protection Association:
	G. Underwriter Laboratories, Inc.:
	H. Factory Mutual:

	1.4 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
	B. Shop Drawings: Indicate pipe materials used, jointing methods, supports, floor and wall penetration seals. Indicate installation, layout, weights, mounting and support details, and piping connections.
	C. Product Data: Submit manufacturer’s catalogue information. Provide data on valves, and fittings, including manufacturers catalog information. Submit performance ratings, rough-in details, weights, support requirements, and piping connections.
	D. Grooved joint couplings and fittings shall be shown on shop drawings and product submittals and shall be specifically identified with the applicable Victaulic style or series designation.
	E. Manufacturer's Certificate: Certify that system has been tested and meets or exceeds specified requirements and all code requirements.
	F. High Performance Building Submittal Requirements: The contractor or subcontractor shall submit the following High Performance Building certification items:

	1.5 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
	B. Project Record Documents: Record actual locations of components and tag numbering.
	C. Operation and Maintenance Data: Submit spare parts lists.

	1.6 QUALITY ASSURANCE
	A. Workmanship and Qualifications: All materials and equipment shall be installed in accordance with NFPA and all applicable local codes and ordinances. The Sprinkler Contractor shall be state licensed to install sprinkler systems. The Sprinkler Contractor shall make sure that all work and materials conform to the requirements set forth by this Specification. Fire protection equipment shall be installed to conform to NFPA as applicable, and devices used shall be listed and approved by Underwriters laboratories (UL) and/or Factory Mutual (FM).
	B. Codes and Standards: All work shall be equal or superior to that required by codes, regulations, ordinances, and laws imposed by the jurisdictional authorities, including those of the State of Connecticut, State Fire Marshall, local ordinances and OSHA. Nothing in the Specifications permit violations of such directives, and where conflict occurs, the directive shall govern, except where superior work is specified or indicated.
	C. In addition to complying with the above codes and regulations, comply with the requirements of the following:
	D. All grooved joint couplings, fittings, valves, and specialties shall be the products of a single manufacturer. Grooving tools shall be of the same manufacturer as the grooved components.
	E. Valves: Bear UL and/or FM label or marking. Provide manufacturer’s name and pressure rating marked on valve body.
	F. All items of similar class shall be the products of the same manufacturer. All valves, accessory items, etc., shall be from the same source.
	G. Provide fire sprinkler piping located in plenums with peak optical density not greater than 0.5, average optical density not greater than 0.15, and flame spread not greater than 5 feet (1.5 m) when tested in accordance with UL 1887.
	H. Maintain one copy of each document on site.
	I. High Performance Building Requirements:

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing Work of this section with minimum five years documented experience.

	1.8 PRE-INSTALLATION MEETINGS
	A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.
	B. Convene minimum one week prior to commencing work of this section.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.
	B. Deliver and store valves in shipping containers, with labeling in place.
	C. Furnish cast iron and steel valves with temporary protective coating.
	D. Furnish temporary end caps and closures on piping and fittings. Maintain in place until installation.
	E. All equipment, valves, gages and etc., shall be covered and protected during the execution of the work. All equipment and piping shall be protected from freezing. Labeling to remain in place.
	F. All unloading, hauling, and handling of materials shall be the responsibility of the Sprinkler Contractor.
	G. The Sprinkler Contractor can obtain information on available storage space on site from the Owner when making examination of the site.

	1.10 WARRANTY
	A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product bonds.
	B. Furnish five year manufacturer warranty for basic fire suppression materials and methods.

	1.11 EXTRA MATERIALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance products.
	B. Furnish two sets of valve stem packing for each size and type of valve installed.


	PART 2 PRODUCTS
	2.1 VALVES
	A. Manufacturers:
	B. Gate Valves:
	C. Globe Valves:
	D. Ball Valves:
	E. Butterfly Valves:
	F. Check Valves:
	G. Drain Valves:
	H. All valves shall be either UL listed or FM approved for use on fire protection systems.

	2.2 ABOVE GROUND PIPING
	A. Steel Pipe: ASTM A53; Schedule 40 seamless carbon steel. Schedule 10 pipe shall be allowed for pipe sizes larger than 2” diameter when roll grooved mechanical couplings are used. Plain end joint connections shall not be used.
	B. Cast Iron Pipe: AWWA C151.

	2.3 UNIONS AND DIELECTRIC CONNECTIONS
	A. Unions for Pipe 2 Inches (50 mm) and Under:
	B. Dielectric Connections: Union, waterway fitting, or flange with water impervious isolation barrier; Victaulic Style 47 or Watts 3000 Series or approved equal.

	2.4 PIPE HANGERS AND SUPPORTS
	A. Conform to NFPA 13, NFPA 14.
	B. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Malleable iron, Carbon steel, adjustable swivel, split ring.
	C. Hangers for Pipe Sizes 2 inch and Over: Carbon steel, adjustable, clevis.
	D. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
	E. Wall Support for Pipe Sizes to 3 inches: Cast iron hook.
	F. Wall Support for Pipe Sizes 4 inches and Over: Welded steel bracket and wrought steel clamp.
	G. Vertical Support: Steel riser clamp
	H. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.
	I. Copper Pipe Support: Carbon steel ring, adjustable, copper plated.


	PART 3 EXECUTION
	3.1 PREPARATION
	A. Coordinate work of this Section with other affected work.
	B. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
	C. Remove scale and foreign material, from inside and outside, before assembly.
	D. Prepare piping connections to equipment with flanges or unions.

	3.2 INSTALLATION – GENERAL
	A. Install in accordance with manufacturer’s instructions.
	B. The Contractor shall provide a complete and fully code compliant fire suppression system throughout the entire building.
	C. The Contractor shall maintain a clean and orderly site during the installation of the sprinkler system. Materials shall not be stored in the halls or other public areas.
	D. Cutting, welding and other hot work shall not be permitted without permission from the building owner. Contractor shall provide a fire watch for one hour after all welding.
	E. The required tests shall be witnessed by the Fire Marshall, authority having jurisdiction, Owner's insurance underwriter and Architect/Engineer.
	F. Pipe Hangers and Supports:

	3.3 INSTALLATION – PIPE AND FITTINGS
	A. Pipe/insulation: All wet sprinkler piping must be plumbed on the heated side of the building insulation to prevent freezing. The fire protection contractor must install the wet sprinkler piping such that space is provided around all wet piping for insulation to be installed. The space required for insulation is dictated by the insulation R-value for the specific area as specified by the Architect.
	B. Install piping in accordance with NFPA 13 for sprinkler systems, NFPA 14 for standpipe and hose systems, and NFPA 24 for service mains.
	C. Place piping in concealed spaces above finished ceilings unless noted otherwise.
	D. Route piping in orderly manner, plumb and parallel to building structure. Maintain gradient.
	E. Install piping to conserve building space, to not interfere with use of space and other work.
	F. Group piping whenever practical at common elevations.
	G. Install pipe sleeve at piping penetrations through footings partitions, walls, and floors. Seal pipe and sleeve penetrations to maintain fire resistance equivalent to fire separation.
	H. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment. Use Victaulic Style 77 or 75 couplings in accordance with Victaulic instructions for expansion and contraction of pipe.
	I. Grooved joint couplings and fittings shall be installed in accordance with the manufacturer’s written installation instructions. Grooved ends shall be clean and free from indentations, projections, and roll marks in the area from pipe end to groove. Gaskets shall be verified as suitable for the intended service prior to installation. Gaskets shall be molded and produced by the coupling manufacturer. The grooved coupling manufacturer’s factory trained representative shall provide on-site training for contractor’s field personnel in the use of grooving tools, application of groove, and installation of grooved joint products. The manufacturer’s representative shall periodically visit the jobsite and review installation. Contractor shall remove and replace any joints deemed improperly installed.
	J. Pitch piping and arrange systems to drain at low points. Use eccentric reducers to maintain top of pipe level.
	K. Prepare pipe, fittings, supports, and accessories for finish painting. Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of zinc rich primer to welding. Refer to Section 09 90 00.
	L. Do not penetrate building structural members unless indicated.
	M. Provide sleeves when penetrating footings, floors and walls. Seal pipe and sleeve penetrations to achieve fire resistance equivalent to fire separation required.
	N. Where more than one piping system material is specified, install compatible system components and joints. Install flanges, union, and couplings at locations requiring servicing.
	O. Die cut threaded joints with full cut standard taper pipe threads with red lead and linseed oil or other non-toxic joint compound applied to male threads only.
	P. Provide dielectric fittings whenever joining two dissimilar metals.
	Q. Provide surge restrainers on all end of branches and arm overs in excess of 12-inches.

	3.4 INSTALLATION – VALVES
	A. Install drain valves at main shut-off valves, low points of piping and apparatus.
	B. All valves shall be accessible for operation and servicing. Provide access panels where required.
	C. Install valves with stems upright or horizontal, not inverted. Remove protective coatings prior to after installation.
	D. Install gate or butterfly valves for shut-off or isolating service.
	E. Install buried shut�off valves in valve box.
	F. Provide Double check valve assembly with detector check assembly at sprinkler system water source connection. Install a drain line from the air gap fitting and terminate at the nearest floor drain. The backflow preventer shall be installed at a minimum height to allow installation of the air gap fitting, but shall not be installed at more than 5’0” above finished floor for maintenance.

	3.5 TESTING
	A. Piping: The complete system shall be subject to a pressure test, and to such other tests as the authorities having jurisdiction may require. The pressure test shall be a hydrostatic pressure of 200 pounds per square inch for a period of two hours. The above ground piping and attached appurtenances shall show no pressure loss or leaks, refer to NFPA Standard 13 Hydrostatic tests. For buried piping refer to NFPA Standard 24 Testing Underground Systems. Before applying specified test pressure, all air must be expelled from the system. All defects of whatever type shall be repaired or replaced to the satisfaction of the Owner and authorities having jurisdiction and at no additional cost to the Owner. Packing rings, special joint bolts, gaskets, and other material required for the proper installation of the pipe and fittings shall be provided. Testing shall be completed prior to permanent sealing of walls and partitions.
	B. Leaks in mechanical joints shall be repaired by dismantling the joint, reassembling it, and tightening the bolts in the correct order. Leaks in screw or grooved joint shall be repaired by dismantling the joint and reassembling it. Attempting to repair leaks in joints by over tightening the bolts or fittings shall not be permitted.
	C. Upon satisfactory completion of all tests, the Contractor shall submit three copies of the Standard Contractors Material and Test Certificate to the Owner.

	3.6 INTERFACE WITH OTHER PRODUCTS
	A. Inserts:

	3.7 CLEANING
	A. Section 01 70 00 - Execution and Closeout Requirements: Final cleaning.
	B. Clean entire system after other construction is complete.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Project information.
	2. Work covered by Contract Documents.
	3. Phased construction.
	4. Work under separate contracts.
	5. Access to site.
	6. Coordination with occupants.
	7. Work restrictions.
	8. Specification and drawing conventions.
	9. Miscellaneous provisions.

	B. Related Requirements:
	1. Section 01500 "Temporary Facilities and Controls" for limitations and procedures governing temporary use of Owner's facilities.


	1.2 PROJECT INFORMATION
	1. Project Identification: Westside Campus Center Cafe Addition for Western Connecticut State University, Danbury, Connecticut, Project No. BI-RD-297.
	2. Project Location: 43 Lake Avenue Extension, Danbury, CT 06810
	B. Owner: State of Connecticut, Department of Administrative Services, Melody A. Currey, Commissioner.
	C. Owner's Representative: Peter J. Visentin, AIA, Director, Facilities Planning & Engineering, Western Connecticut State University, Whit Hall Suite 001, 181 White Street, Danbury, CT 06810, P203.837.8680, C203.942.5807, email: visentinp@wcsu.edu.
	D. Architect: O’Riordan Migani Architects LLC, 22 Bank Street, Seymour, CT 06483, Joseph Migani, Project Architect, P203.888.7667 x3#, C203.668.7985, email: jcm@omarcitects.com.
	E. Contractor: To Be Determined

	1.3  WORK COVERED BY CONTRACT DOCUMENTS
	A. GENERAL DESCRIPTION OF PROJECT AND LIMITED SCOPE OF WORK.
	1. Project will be constructed under a single prime contract.


	1.4 ACCESS TO SITE
	A. General: Contractor shall have limited use of Project site for construction operations as indicated on Drawings by the Contract limits and as indicated by requirements of this Section.
	B. Use of Site: Limit use of Project site to staging and sequenced work areas as determined by schedule and implementation of the work. Do not disturb portions of Project site beyond areas in which the Work is indicated on the drawings.
	1. Limits: Confine construction operations to immediate work areas.
	2. Driveways, Walkways and Entrances: Keep driveways and entrances serving premises clear and available to Owner, Owner's employees, and emergency vehicles at all times. Do not use these areas for parking or storage of materials except as agreed to in...
	a. Schedule deliveries to minimize use of driveways and entrances by construction operations.
	b. Schedule deliveries to minimize space and time requirements for storage of materials and equipment on-site.


	C. Condition of Existing Building: Maintain portions of existing building affected by construction operations in a weathertight condition throughout construction period. Repair damage caused by construction operations.

	1.5 COORDINATION WITH OCCUPANTS
	A. Full Owner Occupancy: Owner will occupy site and existing buildings during entire construction period. Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage. Perform the Work so as not to interfere wit...
	1. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities. Do not close or obstruct walkways, corridors, or other occupied or used facilities without written permission from Owner and approval of authorities ha...
	2. Notify Owner not less than 24 hours in advance of activities that will affect Owner's operations.


	1.6 WORK RESTRICTIONS
	A. Work Restrictions, General: Comply with restrictions on construction operations.
	1. Comply with limitations on use of public streets and with other requirements of authorities having jurisdiction.

	B. On-Site Work Hours: Limit work in the existing building to normal business working hours of 8:00 a.m. to 5:00 p.m., Monday through Friday, unless otherwise indicated.
	1. Contractor may work on Weekends if and as necessary with prior approval of Owner.

	C. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after providing temporary utility services according to requirements indicated:
	1. Notify Owner not less than seven (7) days in advance of proposed utility interruptions.
	2. Obtain Owner's] written permission before proceeding with utility interruptions.

	D. Noise, Vibration, and Odors: Coordinate operations that may result in high levels of noise and vibration, odors, or other disruption to Owner occupancy with Owner.
	E. Nonsmoking Building: Smoking is not permitted within the building or within 25 feet of entrances, operable windows, or outdoor-air intakes.
	F. Controlled Substances: Use of tobacco products and other controlled substances on project site is not permitted.

	1.7 SPECIFICATION AND DRAWING CONVENTIONS
	A. Specification Content: The Specifications use certain conventions for the style of language and the intended meaning of certain terms, words, and phrases when used in particular situations. These conventions are as follows:
	1. Imperative mood and streamlined language are generally used in the Specifications. The words "shall," "shall be," or "shall comply with," depending on the context, are implied where a colon (:) is used within a sentence or phrase.
	2. Specification requirements are to be performed by Contractor unless specifically stated otherwise.

	B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work of all Sections in the Specifications.
	C. Drawing Coordination: Requirements for materials and products identified on Drawings are described in detail in the Specifications. One or more of the following are used on Drawings to identify materials and products:
	1. Terminology: Materials and products are identified by the typical generic terms used in the individual Specifications Sections.
	2. Abbreviations: Materials and products are identified by abbreviations scheduled on drawings.


	1.8 MISCELLANEOUS PROVISIONS
	A. Funding for this project is being provided by the Owner, the State of Connecticut and the City of Waterbury.  The Contractor is required to comply with Federal, State and City mandates, regulations, ordinances and laws regarding prevailing wage, eq...
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