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THE COLLEGE OF NEW JERSEY

THE COLLEGE OF NEW JERSEY

ADVERTISEMENT FOR BIDS
BID #AB260021

Under the provisions of the State College Contracts Law, Chapter 64 of Title 18A, The College of New Jersey will
receive sealed bids for the Campus Steam Repairs MH-STEM until 2:00 P.M. on the 7" day, of May 2026 at The
College’s Office of Finance and Business Services, Administrative Services Building, Second Floor, Room 201, Route
31 (Pennington Road), Ewing Township, New Jersey. At 2:00 P.M. all bids will be publicly opened and read in
Room 203 of the Administrative Services Building.

The project will be bid as a Single Lump Sum.
No bidder may submit more than one bid.
Bid Documents may be obtained on/after April 16, 2026 via our website.

A pre-bid conference/on-site inspection is scheduled on April 21, 2026 at 10:00 A.M. in Room 103 of the
Administrative Services Building, located on The College’s Ewing Township, New Jersey campus on Route 31
(Pennington Road). While attendance is not mandatory, bidders are strongly encouraged to attend.

Bidders are required to comply with the requirements of P.L.. 1975 c. 127 (N.J.S.A. 10:5-31 et seq. and N.J.A.C. 17:27
- Affirmative Action); the New Jersey Prevailing Wage Act, N.J.S.A. 34:11-56.25 et seq.; N.J.S.A. 52:25-24.2,
“Statement of Ownership Disclosure”; the Public Works Contractor Registration Act (N.J.S.A. 34:11-56.48 et seq.);
the New Jersey Business Registration of Public Contractors provisions (N.J.S.A. 52:32-44) and all amendments
thereto.

Bidders are required to be registered with the New Jersey Department of Property Management and Construction
(DPMC) and possess a DPMC C030 and/or C032 classification at the time of bid submission.

A bid guarantee is required in the amount of 10% of the total bid. Bid guarantee shall consist of a certified check or
cashier’s check to the order of The College of New Jersey, or an individual or annual bid bond issued by an insurance
company or surety company authorized to do business in the State of New Jersey. The successful Bidder(s) is required
to provide a Performance and Payment Bond equal to 100% of the contract. A Surety Disclosure Statement and
Certification form must accompany the performance bond.

The College will award the contract to the lowest responsible bidder who satisfies the qualification criteria as set forth
in the contract documents.

The College of New Jersey reserves the right to reject all bids or to waive any minor informalities in the bidding in
accordance with law. No bid shall be withdrawn for a period of sixty (60) days subsequent to the opening of bids
without the consent of The College of New Jersey.

The College requires that its contractors/vendors agree to take all necessary and responsible steps, in accordance with
N.J.S.A. 52:32-17 et seq. and N.J.A.C. 17:13-1 et seq. to ensure that SBE’s have these opportunities, as an aid in
meeting the commitment of its SBE Programs and to ensure that DVOBs have these opportunities per N.J.S.A. 52:32-
31.1 et seq. (P.L. 2015, c. 116) in meeting the commitment of its DVOB Programs.
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CAMPUS STEAM REPAIRS MH-STEM
PHASE 1

Milestone Schedule
April 16, 2026

Advertise for bidding
Pre-bid Meeting, ASB 103 @ 10:00 am
Cut off for questions

Addendum Issued

Bids Due
Notice of Intent to Award
Issued End of Protest Period

Notice to proceed issued by:

CONSTRUCTION:

Kick off Meeting

All submittals due to TCNJ before

Start Construction in Field

Project Substantially Completed in Field (STEAM TURNED ON)

Final Completion (project closed out w/ warranty, etc.)

Bidding General Notes:

1. Bidder must have the following DPMC ratings: C030 or C032

April 16, 2026
April 21, 2026
April 24, 2026
April 28, 2026

May 7, 2026

May 8, 2026
May 15, 2026

May 18, 2026

May 19, 2026

May 22, 2026

June 15, 2026

July 3, 2026

July 30, 2026

2. No Construction activities permitted during Spring Commencement, May 21 & 22, 2026

3. No Construction activities permitted during Special Olympics, June 5-7, 2026

4. Bidder shall include in their bid price an allowance of $20,000.00 dollars for “Design
Enhancements” if needed or requested by the College over and beyond what’s shown on the
bidding documents. Any unused allowance shall be deducted from the contract via a deduct

change order.



TCNJ

THE COLLEGE OF NEW JERSEY

Bid # AB260021
For: Campus Steam Repairs MH - STEM

Event Date Time

Pre-bid Conference and Site Visit at The College of New
Jersey’s Administrative Services Building, Room 103 04/21/2026 10:00 AM
Question Cut Off Date .
(Refer to Bid Section # 2 for more information.) 04/24/2026 4:00 PM
Addendum Date
(Refer to Bid Section # 2 for more information.) 04/28/2026 11:00 AM
Bid Submission Due Date

05/07/2026 2:00 PM
(Refer to Bid Section # 3 for more information.)

Dates are subject to change. All times contained in the Bid refer to Eastern Time.
All changes will be reflected in Addendum to the Bid posted on the College’s website.

Bid Issued By:

The College of New Jersey

Office of Finance & Business Services

Purchasing Department

Administrative Services Building, Room 201
2000 Pennington Road

Ewing, NJ 08628

Phone: (609) 771-2894
https://bids.tcnj.edu/home/construction-projects/
Assigned Purchasing Contact: Lauren Manning
E-mail: manningl@tcnj.edu

Date Issued: 4/16/2026
Fiscal Year: 2026


https://bids.tcnj.edu/home/construction-projects/
mailto:manningl@tcnj.edu

Required Procurement Documents & Bidder’s Checklist

This bid proposal MUST be received by The College of New Jersey, Purchasing Department before or at 2:00 p.m. on
Thursday, May 7, 2026 at which time responses will be publicly opened and read. Any proposal arriving at the Purchasing
Department after the submission due date and time will not be accepted.

The following Bidder’s Checklist is provided as an aid to the bidder. It does not in any way relieve the bidder of its
responsibility to ensure that its bid proposal is complete. It is the bidder’s responsibility to ensure documents are
submitted and that all requirements of the bid solicitation have been met.

Procurement Documentation & Bidder’s Checklist

FORMS, REGISTRATIONS, AND CERTIFICATIONS THAT MUST BE SUBMITTED BY THE BIDDER AT
THE TIME OF SUBMISSION OF THE BID. FAILURE TO INCLUDE THE BELOW REQUESTED
DOCUMENTATION MAY RESULT IN REJECTION OF BIDDER’S SUBMISSION.
Required 'Vendor’s Initials next
to each item
submitted with
proposal

Bidder Information
General Agreement including Acknowledgement of Receipt of Addendum (if any issued)
Cost Sheet
Subcontractor Information Page
Small Business, Minority and/or Female-owned Business Reporting
Acknowledgement of Mandatory Equal Employment Opportunity Language for
Construction Contracts (NJAC 17:27-1.1 et seq. - P.L.. 1975 C.127)
Completed Statement of Ownership Disclosure (N.J.S.A. 52:25-24.2)
Completed Non-Collusion Affidavit
Completed Vendor Qualification Sheet
Enclosed Certified Check, Cashier’s Check or Bid Bond for ten percent (10%) of the
amount of the bid
Copy of Plumbing, HVACR, and Electrical Licenses (the license must be valid at the
time of bid.)
Copy of DPMC Notice of Classification and Total Amount of Uncompleted Contracts
Copy of latest Experience Modification Rating (EMR Safety Rating). The College
requires an average rating over the last 5 years of 1.25 or less.
FORMS, REGISTRATIONS, AND CERTIFICATIONS THAT MUST BE SUBMITTED BY THE BIDDER
PRIOR TO AWARD (EXCEPT AS OTHERWISE NOTED BELOW).

X Completed Certification of Non-Involvement in Prohibited Activities in Russia (P.L.
2022, c.3)
Completed Disclosure of Investment Activities in Iran (N.J.S.A. 52:32-58)
Completed Federal Non-Debarment Certification (N.J.S.A. 52:32-44.1)
Copy of Public Works Contractor Registration Certificate for the bidder and disclosed
subcontractors (the certificate must be valid at the time of bid.)
Proof of Affirmative Action Compliance - Initial Project Workforce Report, AA-201
(must be submitted after notification of award, prior to signing of the contract)
New Jersey Business Registration Certificate (N.J.S.A. 52:32-44)

Taxpayer Identification Request (W-9 Form)
Certificate of Insurance
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https://sites.rowan.edu/procurement/files_forms/forms_bids/disclosure-of-investment-activities-in-iran.pdf
https://sites.rowan.edu/procurement/files_forms/forms_bids/disclosure-of-investment-activities-in-iran.pdf
http://www.state.nj.us/treasury/revenue/busregcert.shtml
https://www.irs.gov/pub/irs-pdf/fw9.pdf

THE COLLEGE OF NEW JERSEY
Construction Bid Proposal Form

Office of Finance & Business Services Bid Number: AB260021
Administrative Services Building, Rm. 201 Bid Due Date: May 7, 2026
2000 Pennington Road

Ewing, New Jersey 08628-0718

Project Name: Campus Steam Repairs MH - STEM

BIDDER INFORMATION
Firm Name: Telephone Number:
Contact Person: Fax Number:
Address:
Email Address:

Federal 1.D. Number:

SOLICITATION OF CONSTRUCTION BIDS

1. BID PROPOSALS ARE SOLICITED AS FOLLOWS:
A. Single Bid (Lump Sum) which combines all trades.
1.The total number and types of trades are set forth in the Specifications.
2.Bidder enters the Bid Price on the line provided on the Cost Sheet.
3.Pursuant to the requirements of N.J.S.A. 18A:64-76.1., bidder lists the names of the
subcontractors on the Subcontractor Information page.

2. THE SCOPE OF WORK INCLUDES:

A. Remove and replace steam manhole in front of TCNJ’s STEM building.

B. See Specifications and Drawings for Details (included in Bid package).

C. The College may issue Addenda or Clarifications which may include additions to or deletions from the
scope of work; changes to the Specifications, Drawings, and proposal form; and clarifications of
requirements. Bidder is advised to review all Addenda and/or clarifications carefully, and shall note
the receipt of same with their bid package.



GENERAL INSTRUCTIONS AND REQUIREMENTS

1. PRICES
A. Bidder submits prices for the Base Bid and any Alternate Proposals and Unit Prices which are listed
for the contract of the bid. If there is no cost associated with the Alternate or Unit Price, bidder is
required to enter “0.00” or “no change”.
1. Prevailing wage rates apply (Mercer County).
2. Bid is to remain good for sixty (60) days after the Bid Due Date.

2. QUESTIONS

A. Direct inquiries and correspondence relating to this proposal form and questions regarding the
technical specifications and requests for clarification must be submitted in writing via email to
manningl@tcnj.edu and must be received prior to 4:00 PM on April 24, 2026.

B. Should any questions be received, the notice of revisions or addenda to advertisements or bid
documents relating to bids shall be published in a legal newspaper or newspapers no later than seven
days, Saturdays, Sundays and holidays excepted, prior to the bid due date. The notice shall be provided
to any person who has submitted a bid or who has received a bid package, in one of the following
ways: in writing by certified mail or (b) by certified facsimile transmission, meaning that the sender’s
facsimile machine produces a receipt showing date and time of transmission and that the transmission
was successful or (c) by a delivery service that provides certification of delivery to the sender.

C. The addendum or clarification will be available on April 28, 2026 on the College’s website at
https://bids.tcnj.edu/. If an addendum and/or clarification is posted, it SHOULD be noted in the
General Agreement section of the bidder’s proposal. Failure to do so may subject Bidder to
disqualification.

3. HOW TO SUBMIT THE COMPLETED CONSTRUCTION BID PROPOSAL FORM

A. Bidder places all pages of the completed form and the requisite additional documents in an envelope,
seals the envelope, and labels it with his/her firm name, address, and “Sealed Bid Enclosed for (Bid
Number and Project Name)”.

B. Bidder mails or deliver by hand the sealed bid, no later than 2:00 p.m., May 7, 2026, to The College
of New Jersey, Attention: Lauren Manning for (specify the Bid Number), Office of Finance &
Business Services, Room 201, 2000 Pennington Road, Ewing, New Jersey 08628-0718. At 2:00 p.m.,
all bids will be publicly opened and read in Room 203 of the Administrative Services Building.

C. Contractors are advised that the U.S. Postal Service and all express mail companies deliver to The
College’s Mail Room or Receiving Department, not directly to the Office of Budget & Finance. The
College is not responsible for lost or misdirected bids.

4. BOND REQUIREMENTS AND SURETY STANDARDS

A. A bid guarantee is required in the amount of 10% of the total bid. Bid guarantee shall consist of a
certified check or cashier’s check to the order of The College of New Jersey, or an individual or annual
bid bond issued by an insurance company or surety company authorized to do business in the State of
New Jersey. The successful bidder must submit a Performance and Payment Bond equal to 100% of
the contract. A completed Surety Disclosure Statement and Certification must accompany the
Performance and Payment Bond.

1.The Performance and Payment Bond form and a sample Surety Disclosure Statement and
Certification form are included at the end of this Construction Bid Proposal Form.

C. All bid deposits shall be returned within three (3) days, Sunday and holidays excepted, after the
awarding of the contract and the approval of the successful bidder’s performance bond, if any, the bid
guaranty of the remaining bidders shall be returned to them.

D. Should the successful bidder fail to enter into said contract after acceptance of bid by the College, then
the check or security deposited by that bidder shall, at the option of the College, be retained as
liquidated damages, or if Bid Bond has been supplied, principal and surety shall be liable to the
amount of the Bid Bond.

E. Attorneys-in-fact who sign bid bonds or contract bonds must file with each bond a certified copy of
their Power of Attorney to sign said bonds.


mailto:manningl@tcnj.edu
https://bids.tcnj.edu/

F.

Contractor shall provide a Maintenance Bond at job completion for a period of one year for 100% of
the final contract price.

5. LICENSES, CERTIFICATIONS, REGISTRATIONS, QUALIFICATIONS

A.

The bidder or, as applicable, its subcontractors shall at the time of bid have those required licenses,
certifications, registrations, qualifications and the like (“LCRQ”) listed below and shall present
satisfactory evidence thereof upon request of the College prior to award.

1.The electrical contractor or subcontractor as applicable shall have a valid electrical license.

(An electrical license is not required when the work is below 110Volt)

2.The plumbing contractor or subcontractor as applicable shall have a valid plumbing license.

3.The HVACR contractor or subcontractor as applicable shall have a valid HVACR license.
The selected bidder/contractor or, as applicable, its subcontractors shall have and shall present
satisfactory evidence of all other required LCRQ noted in the Specifications after execution of contract
during the submittal process and prior to the start of the applicable work, unless otherwise requested
by the College or a date or event specified for that LCRQ in the Specifications.
Bidders are required to be registered with the New Jersey Department of Property Management and
Construction (DPMC) and possess a DPMC C030 and/or C032 classification at the time of bid
submission.

6. SUBCONTRACTORS
A. Pursuant to the State Colleges Contract Law, N.J.S.A. 18A:64-76.1, all bids submitted shall set forth

the names and license numbers of all subcontractors to whom the bidder intends to subcontract the
plumbing and gas fitting work; the refrigeration, the heating and ventilating systems and equipment;
the electrical work, including any electrical power plants; tele-data, fire alarm, or security systems; the
structural steel and ornamental iron work. The Subcontractor Information sheet is provided for this

purpose.

7. CERTIFICATE OF INSURANCE
A. The bidder is required to submit proof of liability insurance in accordance with The College’s contract.

8. ACCEPTANCE/REJECTION OF BIDS
A. Pursuant to State College Contract Law, Contracts shall be awarded to the lowest responsible bidder

B.

C.

whose bid, conforming to the invitation for bids, will be the most advantageous to the State college.
Any award made to the bidder by the College, shall bind the bidder and the bidder's heirs, executors,
administrators, successors or assigns.

Award of contract shall be made to the lowest responsible bidder, whose bid, conforming to the
invitation for bids, is the most advantageous to the College.

The award of the contract or the rejection of the bids shall be made within sixty (60) days of the date
of receiving bids, unless written extensions are requested by the College and accepted by the bidder(s).
All bid securities shall be returned immediately if all bids are rejected. The successful bidder(s) to
whom the award is to be made will be notified by receipt of a written "Intent to Award" from the
College.

When award of contract is made in one fiscal year with effective date in the next fiscal year, award
shall be contingent upon the availability and appropriation of sufficient funds for that purpose for the
year in which said contract takes effect. When a contract shall be awarded for a period in excess of
one year, said contract shall be contingent upon the annual availability and appropriation of sufficient
funds for that purpose for each year of the contract term.

9. VENDOR RIGHT TO PROTEST-INTENT TO AWARD
A. Bidders have the right to protest the College’s proposed award of the contractor as announced in the

notice of intent to award. Unless otherwise stated, a bidder’s protest must be received no later than 5-
business days after the date on the notice of intent to award. Bidder’s protest must be in writing and
delivered to the College’s Purchasing Department via email. The protests much include the specific
grounds for challenging the award. Within one week of receipt of the written protest, the College’s
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Purchasing Director shall give written notification of the College’s acceptance or rejection of the
protest.

10. WITHDRAWAL OF BIDS

A.

A written request for the withdrawal of a bid, or any part thereof, will be granted if the request is
received by the College prior to the specified time of the bid opening.

B. Should the bidder refuse to perform the work for the price provided, they will forfeit their bid security.

11. BID COMPLIANCE

A.

Bidders desiring to modify TCNJ's general conditions of the construction contract must submit the
proposed modifications within the question period set forth in Section 2 or such modifications will not
be considered by the College.

Any bid not prepared and submitted in accordance with the provisions described herein may be
rejected by the College. Any bid received after the time and date specified will not be considered. No
bidder shall withdraw a bid within sixty (60) days after the date of the bid opening. Contracts shall be
awarded to the lowest responsible bidder whose bid, conforming to the invitation for bids, will be the
most advantageous to the State college

Any bidder who has defaulted on any contract with the College or any other State Agency may be
considered as not responsible and their bid may be rejected. THE COLLEGE OF NEW JERSEY
reserves the right to exercise this option, as the College deems proper and/or necessary in accordance
with applicable law.

Bids shall include all costs of any nature necessary to complete the project in the manner and within
the time required by the contract.

The College reserves the right to require bidders to provide a schedule of values of their lump sum bid
price upon request.

The College is exempt from all taxes including Federal Excise Tax, Transportation Taxes, State
Excise, Sales Tax and local taxes. Rentals of equipment for 28 days or less is not exempt from any tax
under the State sales tax act.

Before submitting a bid, the bidder shall be familiar with the Drawings, Specifications, and other
Documents that will form part of the contract and the site conditions to confirm for themselves the
character and amount of work involved.

No bidder shall be allowed to offer more than one price on each item even though he/she may feel that
he/she has two or more types or styles that will meet specifications. Bidders must determine for
themselves which to offer. This may be cause for automatic rejection of bid.

It is understood and agreed that all prices quoted are firm and not subject to any increase during the
life of the contract.

Should any difference arise between the contracting parties as to the meaning or intent of these
instructions or specifications, the College's decision shall be final and conclusive.

Should the bidder discover discrepancies in this Request for Bids, the matter shall be at once brought
to the attention of the College, and the discrepancies corrected by written agreement before submission
of bid. The correction will be issued by addendum.

12. OSHA COMPLIANCE:

A.

The Contractor shall guarantee that all materials, supplies and equipment to be provided under his
contract shall meet all applicable requirements, Specifications and standards of the Federal
Occupational Safety and Health Act (OSHA) of 1970 as amended to date of acceptance by the
College, and shall also apply to Contractors Construction procedures.

13. EXAMINATION OF SITE, DRAWINGS AND SPECIFICATIONS
A. Each Bidder should familiarize the site of the proposed work and fully acquaint themselves with the

conditions as they exist so that they may fully understand the facilities, difficulties, and restrictions
attending the execution of the work under this Contract.

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

failure to receive or examine any form, instrument or document, or to visit the site and acquaint

himself with conditions there existing shall in no way relieve any bidder from obligation with respect

to his bid. By submitting a bid, the bidder agrees and warrants that he is familiarized with the site, the
6



Drawings and Specifications and, that the Specifications and Drawings are adequate and the required
result can be produced under the Drawings and Specifications. No claim for any extra will be allowed
because of alleged impossibilities in the productions of the results specified or because of
unintentional errors or conflicts in the Drawings and Specifications. No change orders will be issued
for items, materials or issues that existed on or with respect to the site prior to bidding.

14. DRAWINGS AND SPECIFICATIONS
A. The project shall be performed in accordance with the requirements of the Drawings and

Specifications, subject to modification as provided in General Conditions. The Drawings and
Specifications are intended to complement and supplement each other.

B. Any work required by either of them and not by the other shall be performed as if denoted in both.

Should any work be required which is not also denoted in the Specifications or on the Drawings
because of an obvious omission, but which is, nevertheless, necessary for the proper performance of
the project, such work shall be performed as fully as if it were described and delineated.

15. FORM OF AGREEMENT
A. Every successful bidder shall be required to sign the standard form contract, a copy of which is

attached. Any proposed language or form changes which in any way modifies the contractor's
responsibilities as set forth in the Contract Documents will not be acceptable and will be deemed to
constitute a bid exception.

16. MULTIPLE BIDS NOT ALLOWED:
A. No bidder is allowed to submit more than one bid from an individual, firm, partnership, corporation or

association under the same or different name. This will be cause for automatic rejection of each bid.

17. SUBSTITUTIONS:

A.

The bidder may include in their bid substitute materials or equipment or methods in lieu of
those specified in the contract documents, but they do so at their own risk. Any substitution
must be equivalent in type, function and quality to the item required in the contract. The
successful bidder must submit all information required within 20 days of contract award to
determine if the proposed substitute is equal to the contract requirements, and any substitution
must be approved by the architect and the College.

The College may investigate/evaluate/be the sole judge of the equivalency of ‘or equals’
products. It shall be the Contractor’s responsibility to document the equivalence claim. No
substitution shall result in any increase in the contract price or times. The successful bidder in
its application for the substitution must certify in writing that the substitution is equal to what
is specified in the contract documents in all material respects and will not increase the time or
price of the contract work.

Should the substitution be rejected, the contractor will then be required to provide the
specified product, material or method at no additional cost to the College and no change in the
project schedule.

18. APPLICABLE LAWS: The following list of statutes and regulations, which may be applicable in whole or
in part, is provided for the benefit of the Contractor and is not meant to be all-inclusive. In the event that
other laws are applicable, it shall be the responsibility and obligation of the Contractor to ascertain and
comply with them.

A.

SET ASIDE PROGRAM FOR SMALL BUSINESS ENTERPRISE (SBE): It is the policy of the
State  entities that  small  business  enterprises  (“SBE”) as  determined and
defined by the State of New Jersey, Division of Revenue and Enterprise Services (“Division”)
in the Department of the Treasury (N.J.A.C.17:13-1.2) have the opportunity to compete for and
participate in the performance of contracts and subcontract for construction and for the
purchase of goods and services. The State further requires that its contractors/vendors
agree to take all necessary and responsible steps, in accordance with N.J.S.A. 52:32-17 et seq.
and N.J.A.C. 17:13-1 et seq. to ensure that SBE’s have these opportunities, as an aid in meeting the
commitment of its SBE Programs. N.J.S.A. 52:32-17 et seq. and Executive Order 71 requires that each
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State department make a good faith effort to award a total of 25% of the dollar value of contracts for
goods and services and construction to eligible small businesses.

B. SET ASIDE PROGRAM FOR DISABLED VETERAN-OWNED BUSINESS (DVOB): In
accordance with the New Jersey Set-Aside Act for Disabled Veterans’ Businesses, N.J.S.A. 52:32-31.1
et seq. (P.L. 2015, c. 116), it is the policy of State entities that Disabled Veteran-Owned Businesses
(“DVOBSs”), as determined and defined by the State of New Jersey, Department of Treasury, Division
of Revenue and Enterprise Services in N.J.A.C. 17:14-1.1 et seq., have the opportunity to compete for
and participate in goods and services contracts and subcontracts for construction services. The
Contractor shall agree to take all necessary and responsible steps, in accordance with the
aforementioned regulations, to ensure that DVOBs have these opportunities. N.J.S.A. 52:32-31.1 et
seq. (P.L. 2015, c. 116) requires that each State department make a good faith effort to award a total of
3% of the dollar value of contracts for goods and services and construction to eligible DVOBs.

C. EXECUTIVE ORDER #34 — MINORITY AND WOMEN BUSINESS ENTERPRISES: On
September 15, 2006, Governor Corzine signed Executive Order 34 establishing a Division of Minority
and Women Business Development. The Division is charged with administering and monitoring
policies, practices, and programs to ensure that minority and women business enterprises (MWBE) are
afforded an equal opportunity to participate in New Jersey’s purchasing and procurement processes.

D. STATEMENT OF OWNERSHIP DISCLOSURE: Pursuant to N.J.S.A. 52:25-24.2, in the event
the Bidder is a corporation, partnership or limited liability company, the Bidder must disclose their
ownership. Bidder completes and submits the form along with bid proposal.

E. NON-COLLUSION AFFIDAVIT: Bidder completes and submits the form along with bid proposal.

F. PREVAILING WAGE (N.J.S.A. 34:11-56.25 et seq.) AND PUBLIC WORKS CONTRACTOR
REGISTRATION ACTS (N.J.S.A. 34:11-56.48 et seq.):

1. The work described in this project is subject to the New Jersey Prevailing Wage Act, N.J.S.A.
34:11-56.25 et seq. and the Public Works Contractor Registration Act, N.J.S.A. 34:11-56.48 et
seq.

2. The Public Works Contractor Registration Act requires the bidder and any subcontractors
listed in the bid to be registered with the New Jersey Department of Labor and Workforce
Development at the time the bid is submitted. The contractor must submit registration
certificates for all listed subcontractors prior to award of the contract.

3. The Contractor must comply with the New Jersey Prevailing Wage Act, N.J.S.A. 34:11-56.25
through 56.47. Workers employed by the Contractor or any subcontractor or sub-subcontractor
in the performance of services directly on the project must be paid prevailing wages.
Additionally, pursuant to N.J.S.A. 34:11-56.27(a), a bidder in competitive bidding for public
work, whose bid is the lowest and is 10% or more lower than the next lowest bid, must certify
(form to be provided by TCNJ if applicable) to TCNJ that the bidder shall pay prevailing wage
rates as required by the Act. Also, as required by N.J.S.A. 34:11-56.27 and 56.28, the contract
cannot become effective until the College obtains from the New Jersey Department of Labor
and Workforce Development a determination of the prevailing wage rates applicable to the
project as of the contract award date and attaches a copy to the contract. As required by
N.J.S.A. 34: 11-56.27, the Contractor or any subcontractor may be terminated if any covered
worker is not paid prevailing wages on the project, and the Contractor and its surety shall be
liable for any additional costs which result.

4. All contractors and subcontractors are required to submit certified payroll records to the
College within 10 days of payday.

5. Please refer to https://www.nj.gov/labor/wageandhour/prevailing-rates/public-
works/currentprevailingwage.shtml for official wage rate determinations for Mercer County,
NJ

G. NEW JERSEY EQUAL PAY ACT:
1. On April 24, 2018, Governor Phil Murphy signed into law New Jersey’s Diane B. Allen Equal
Pay Act (N.J.S.A. 34:11-56.13 et seq.) The law provides in pertinent part that as of July 1,
2018, any employer entering into a contract with the State of New Jersey or an instrumentality
of the State for “qualifying services” or “public works” must provide to the Department of
Labor and Workforce Development — upon commencement of the contract — wage and
demographic data for all employees who are employed in connection with the contract (for
public works) and for all employees (for qualifying services). This requirement DOES NOT
8
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apply to employers who are contracting with local governments (for example: municipalities
and counties). The report must contain the gender, race, ethnicity, job category, compensation,
and number of hours worked by each employee.

The extent of the Department of Labor and Workforce Development’s responsibilities under
the Equal Pay Act is the collection of data regarding compensation, hours worked,
job/occupational category, job title, gender, race, and ethnicity for State contactors and making
that data available to the Division on Civil Rights (DCR), within the Department of Law and
Public Safety, and upon request to certain individuals. Complaints of unlawful discrimination
under the Equal Pay Act should be directed to the DCR, as should any questions regarding the
filing of such a complaint.

The Department of Labor and Workforce Development requires, by the law, the Payroll
Certification for Public Works Projects form to completed by employers. This form should be
used to report the employee’s wage and demographic data and can be found on the LWD
website (https://www.nj.gov/labor/wageandhour/tools-resources/equal-pay). Upon
commencement of the contract, submit the form via the NJ Wage Hub (njwages.nj.gov).
IMPORTANT: For purposes of law, you must also submit this form to the College, either via
the NJ Wage Hub or other methods.

H. N.J.S.A. 10:5-31 et seq. and N.J.A.C. 17:27-1 et seq., AFFIRMATIVE ACTION: The bidder is
required to complete and submit a copy of Initial Project Workforce Report (AA-201) to the College
and the New Jersey Department of Labor & Workforce Development Construction EEO Compliance
Monitoring Unit verifying that the bidder is operating under a federally approved or sanctioned
Affirmative Action program after notification of award, prior to signing of the contract. The bidder
also agrees to submit a copy of the Monthly Project Workforce Report once a month thereafter for the
duration of this contract to The College and the Department.

I. New Jersey Business Registration Certificate, N.J.S.A. 52:32-44:

1.

Pursuant to -_N.J.S.A. 52:32-44, The College of New Jersey (“Contracting Agency”) is
prohibited from entering into a contract with an entity unless the bidder/proposer/contractor,
and each subcontractor that is required by law to be named in a bid/proposal/contract has a
valid Business Registration Certificate on file with the Division of Revenue and Enterprise
Services within the Department of the Treasury.
Prior to contract award or authorization, the contractor shall provide the Contracting Agency
with its proof of business registration and that of any named subcontractor(s).
Subcontractors named in a bid or other proposal shall provide proof of business
registration to the bidder, who in turn, shall provide it to the Contracting Agency prior to
the time a contract, purchase order, or other contracting document is awarded or authorized.
During the course of contract performance:

(a) the contractor shall not enter into a contract with a subcontractor unless the
subcontractor first provides the contractor with a valid proof of business registration.

(b) the contractor shall maintain and submit to the Contracting Agency a list of
subcontractors and their addresses that may be updated from time to time.

(c) the contractor and any subcontractor providing goods or performing services under the
contract, and each of their affiliates, shall collect and remit to the Director of the
Division of Taxation in the Department of the Treasury, the use tax due pursuant to the
Sales and Use Tax Act, (N.J.S.A. 54:32B-1 et seq.) on all sales of tangible personal
property delivered into the State. Any questions in this regard can be directed to the
Division of Taxation at (609)292-6400. Form NJ-REG can be filed online at
http://www.state.nj.us/treasury/revenue/busregcert.shtml.

Before final payment is made under the contract, the contractor shall submit to the Contracting
Agency a complete and accurate list of all subcontractors used and their addresses.

Pursuant to N.J.S.A. 54:49-4.1, a business organization that fails to provide a copy of a business
registration as required, or that provides false business registration information, shall be liable for a
penalty of $25 for each day of violation, not to exceed $50,000, for each proof of business
registration not properly provided under a contract with a contracting agency.

J. RECORD RETENTION: Pursuant to N.J.A.C. 17:44-2.2, the vendor shall maintain all
documentation related to products, transactions or services under this contract for a period of
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five years from the date of final payment. Such records shall be made available to the New
Jersey Office of the State Comptroller upon request.

. ENERGY STAR ENERGY EFFICIENT PRODUCTS: Under Executive Order #11

(Corzine), the College is required to select ENERGY STAR energy-efficient products when
acquiring new energy-using products or replacing existing equipment. For products that do
not have ENERGY STAR labels, vendors shall follow guidelines established by the New
Jersey Clean Energy Program.
. The following list of statutes and regulations, which may be applicable in whole or in part, is
provided for the benefit of the Contractor and is not meant to be all-inclusive. In the event that
other laws are applicable, it shall be the responsibility and obligation of the Contractor to
ascertain and comply with them.

1. Federal Statutes:

Civil Rights Act of 1964 —42 U.S.C.A. Section 1971 et seq.

The Americans with Disabilities Act of 1990

10



GENERAL AGREEMENT

1. Having examined the plans and specifications with related documents and the site of the proposed work
and being familiar with all of the conditions surrounding the construction of the proposed project
including the availability of materials and labor, the undersigned hereby proposes to furnish all labor,
materials, and supplies, and to construct the project in accordance with the Contract Documents, within
the time set forth therein, and at the price stated. This price covers all expenses incurred in performing
the work required under the Contract Documents, of which this proposal is a part.

2. Bidder acknowledges receipt of the following Addendums/Clarifications:

No Addenda Issued

Addendum Number Date
Addendum Number Date
Addendum Number Date

3. Bidder acknowledges and affirms that he/she has personal knowledge of or has obtained and reviewed a
copy of the valid prevailing wage rates at the time of the bid and for the duration of the contract for all
trades involved in the project for the geographical location of the project as issued by the Commissioner
of the Department of Labor & Workforce Development, Trenton, NJ 08625 (609) 292-2259 or visiting
the Department of Labor website at (https://www.nj.gov/labor/wageandhour/prevailing-rates/public-
works/currentprevailingwage.shtml). All pre-determined rate increases listed at the time the contract is
awarded must also be paid, beginning on the dates specified. Select Mercer for the applicable prevailing
wage rates.

4. Bidder agrees that its price is good and the bid shall not be withdrawn for a period of 60 calendar days
after the scheduled Bid Due Date and Time.

5. The attached bid security is to become the Property of the Owner in the event that the Contract and bond
are not executed within the time set forth, as liquidated damages for the delay and additional expense
(including the difference between the price provided with said bond and the next lowest responsive
bidder) to the Owner caused thereby.

6. Upon conclusion of the 5-business day protest period, Bidder will execute the formal contract for the
stated work and compensation on the Standard Form of Agreement Between Owner and Contractor
within 5 business days and deliver as required in the General Conditions: a Performance and Payment
Bond; Surety Disclosure and Certification Statement; and certificates of insurance for general liability,
automobile and worker’s compensation. Contractor shall provide a Maintenance Bond at job completion
for a period of one year for 100% of the final contract price.

7. Bidder acknowledges work to commence on site not later than ten (10) calendar days after receipt of a
Notice to Proceed.

Respectfully submitted,
(Seal if bid is by Corporation)

(Signature of Principal)

(Printed Name of Principal)
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(Title of Principal)

COST SHEET
SINGLE BID (LUMP SUM):
BASE BID, ALTERNATE PROPOSALS, AND UNIT PRICES

To: The College of New Jersey

for: Campus Steam Repairs MH - STEM

Date
A. BID:

1.Base: We, , the Undersigned, in accordance
with the published advertisement inviting proposals, will furnish all labor, material, equipment
and services necessary for the complete construction, as defined in the advertisement, specimen
contract, specifications, addendums/clarifications/bulletins, drawings, and proposal, for the Con-
tract amount indicated below for the above noted project in strict accordance with the Contract
Documents and Addenda thereto for the total sum of:

Dollars $

(words)

General Construction (Single overall Prime Contract)
2. Add /Deduct Alternate: NONE

3. Check List for Bidders: A check list has been provided in these specifications for the use in
completing this proposal. Bidders are encouraged to reference said list to minimize the opportunity
for errors by the bidder.

B. STATEMENT:
We, the Undersigned, acting through its authorized officers and intending to be legally bound, agree that
this bid proposal shall constitute an offer by the Undersigned to enter into a Contract with the acts and
things therein provided and accept this offer at any time during said period by notifying the Undersigned
of the acceptance of said offer.

Dated

Firm Name

Phone Number

Address

**[f a corporation, give the State of Incorporation, using the phrase:
"A corporation organized under the laws of
If a partnership, give names of the partners, using also the phrase:
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"Co-partners trading and doing business under the firm name and style of

If a Limited Liability Company, give the names of the owners/members, using also the phrase:
“A owner/member doing business under the firm name and style of
If an individual using a trade name, give individual name, also using the phrase:
"An individual doing business under the firm name and style of

Dated:

STATE OF

SS.
COUNTY OF

being duly sworn say that the several matters stated in this
proposal are in all respects true, and that no member of the State or employee of the College are interested
in any way in this proposal.

Sworn and subscribed before me

Bidder signs above line
this day of 20

Print Name and Title
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SUBCONTRACTOR INFORMATION FOR SINGLE BID (LUMP SUM)

Pursuant to the State Colleges Contract Law, N.J.S.A. 18A:64-76.1, all bids submitted shall set forth the names
and license numbers of all subcontractors to whom the bidder intends to subcontract the plumbing and gas fitting
work; the refrigeration, the heating and ventilating systems and equipment; the electrical work, including any
electrical power plants; tele-data, fire alarm, or security systems; the structural steel and ornamental iron work
(individually, the “Trade” or collectively, the “Trades”).

For each Trade listed below for which the work will be completed by a
e Subcontractor - you must list for each such subcontractor the name, license number (or in lieu thereof
enclose a copy of the license with this form), address, and telephone number.
e Self-performed — you must list the name of the bidder (next to “Name”) and license number.
e Not required - if that Trade is not required per the scope of work of the project, indicate that by inserting
“Not required” (next to “Name”).

Failure to complete this form as required may result in yvour bid being disqualified.

Plumbing and Gas Fitting Work —- REQUIRED FOR THIS PROJECT

Must complete information for License Holder (Self-performed or Subcontractor):

Name:

License Number:

Address:

Telephone:

Refrigeration, Heating and Ventilating Systems and Equipment - REQUIRED FOR THIS PROJECT

Must complete information for License Holder (Self-performed or Subcontractor):

Name:

License Number:

Address:

Telephone:
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Electrical Work, including any Electrical Power Plants, Tele-data, Fire Alarm, or Security Systems —

REQUIRED FOR THIS PROJECT

Must complete information for License Holder (Self-performed or Subcontractor):

Name:

License Number:

Address:

Telephone:

Structural Steel Work and Ornamental Iron Work

Must complete information if required (Self-Performed or Subcontractor):

Name:

Address:

Telephone:

Bidder Name

By:

Signature

Printed Name of Signing Individual

Date
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DEMOGRAPHIC INFORMATION

Under Executive Order 34 (Corzine), the College is responsible for soliciting demographic information from its
vendors. The College is required to seek the following information from each firm under contract with the
College:

1. Is more than fifty percent (50%) of your company minority owned? (circle one) YES  NO
(African-American, Hispanic, Asian, and/or Native American)

2. Is more than fifty percent (50%) of your company woman owned? (circle one) YES  NO
3. What is the ethnicity of the owner of your company: (check applicable according to 51% ownership)

Asian American

Multiple Ethnicities
Non-Minority

Hispanic American

African American
Caucasian American Female
Native American
Unspecified

ooooogo o

The College is required to solicit the foregoing information. Your response, however, is strictly voluntary.
Please be advised that any contracting decisions made by the College will not be influenced in any way by your
decision to provide the above information.

Bidder Name

By:

Signature

Printed Name of Signing Individual

Date
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SMALL BUSINESS, MINORITY AND/OR WOMEN, VETERAN AND DISABLED VETERAN
OWNED BUSINESS REPORTING

1. Contractor and sub-contractors are requested to check all of the following that apply to their company
and, if applicable, submit a copy of their certificate(s):

A. My company is certified by the NJ Department of Treasury, Division of Revenue and Enterprise
Services as a:

Small Business Enterprise, SBE
Minority-owned Business Enterprise, MBE
Women-owned Business Enterprise, WBE
Veteran-owned Business, VOB
Disabled Veteran-owned Business, DVOB

B. My company is not certified by either NJ Department, but is:

Small Business, SBE
Minority-owned Business, MBE
Women-owned Business, WBE
Veteran-owned Business, VOB

Disabled Veteran-owned Business, DVOB

C. My company is not certified as one of the categories listed above.

Bidder Name

By:

Signature

Printed Name of Signing Individual

Date
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TC N J PERFORMANCE BOND & PAYMENT BOND

THE COLLEGE OF
NEW JERSEY BOND NO.
KNOW ALL MEN BY THESE PRESENTS, that we, the undersigned
as Principal, and , a
corporation of the State of , duly authorized to do business in the State of New
Jersey, having an office at , are hereby held and

firmly bound unto The College of  New Jersey in the Penal Sum of
DOLLARS, for payment of which
well and truly to be made, we hereby jointly and severally bind ourselves, our heirs, executors, administrators,
successors and assigns.

SIGNED this day of , 20

THE CONDITION OF THE ABOVE OBLIGATION IS SUCH THAT, WHEREAS, the above named Principal
did on the day of , 20 , enter into a written contract with The College
of New Jersey for which said contract is made a part

of this bond as set forth herein;

NOW, if the said shall well and faithfully
do and perform the things agreed by to be done and performed according to the
terms of the said contract; shall pay all lawful claims of sub-contractors, materialmen, laborers, persons, forms of
other suppliers or teams. fuel, oils, implements or machinery furnished, used or consumed in the carrying forward,
performing, or completing of said contract, we agreeing and assenting that this undertaking shall be for the benefit
of any subcontractor, materialman, laborer, person, firm or corporation having a just claim, as well as for the
obligee herein; then this obligation shall be void, otherwise the same shall remain in full force and effect; it being
expressly understood and agreed that the liability of the surety for any and all claims hereunder shall in no event
exceed the penal amount of this obligation as herein stated.

The said surety hereby stipulated and agrees that no modifications, omissions, or additions in or to the terms of
the said contract, or in or to the plans and specifications therefore shall in any wise effect the obligation of said
surety on its bond.

This bond is given in compliance with the requirements of the statutes of the State of New Jersey including
N.J.S.A. 18A:64-68 and any amendments thereof.

SIGNED, SEALED AND DELIVERED

IN THE PRESENCE OF

BY:
Witness

BY:
Witness as to Surety ATTORNEY-IN-FACT
Countersigned

NOTE: General Power of Attorney and the current
this day of , 20 financial statement of the bonding company

must be attached to each copy (a total of three)

BY: of the Performance Bond.

18



SURETY DISCLOSURE STATEMENT AND CERTIFICATION

, surety(ies) on the attached bond, hereby certifies(y) the following:

(1)

2)

€)

“4)
)

The surety meets the applicable capital and surplus requirements of R.S. 17:17-6 or R.S. 17:17-7 as of the surety’s most
current annual filing with the New Jersey Department of Insurance.

The capital (where applicable) and surplus, as determined in accordance with the applicable laws of the State of New
Jersey, of the surety(ies) participating in the issuance of the attached bond is (are) in the following amount(s) as of the
calendar year ending December 31,  , (insert most recent calendar year for which capital and surplus amounts are
available), which amounts have been certified as indicated by certified public accountants (indicating separately for each
surety that surety’s capital and surplus amounts, together with the name and address of the firm of certified public
accountants that shall have certified those amounts):

(a) With respect to each surety participating in the issuance of the attached bond that has received from the United
States Secretary of the Treasury a certificate of authority pursuant to 31 U.S.C. 9305, the underwriting limitation
established therein and the date as of which that limitation was effective is as follows (indicating for each surety that
surety’s underwriting limitation and the effective date thereof):

(b) With respect to each surety participating in the issuance of the attached bond that has not received such a certificate
of authority from the United States Secretary of the Treasury, the underwriting limitation of that surety as
established pursuant to R.S. 17:18-9 as of date on which such limitation was so established, is as follows (indicating
for each such surety that surety’s underwriting limitation and the date on which that limitation was established:

The amount of the bond to which this statement and certification is attached is $

If, by virtue of one or more contracts of reinsurance, the amount of the bond indicated under item (4) above exceeds the
total underwriting limitation of all sureties on the bond as set forth in items (3) (a) or (3) (b) above, or both, then for each
such contract of reinsurance:

(a) The name and address of each such re-insurer under that contract and the amount of that re-insurer’s participation in
the contract is as follows:

(b) Each surety that is party to any such contract of reinsurance certifies that each reinsurer listed under item (5) (a)
satisfies the credit for reinsurance requirement established under P.L. 1993, c. 243 (C. 17:51B-1 et seq.) and any
applicable regulations in effect as of the date on which the bond to which this statement certification is attached shall
have been filed with the appropriate public agency.
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CERTIFICATION

to be completed by an authorized certifying agent for each surety on the bond)
g

I, (name of agent), as (title of agent)

for (name of surety),

a corporation/mutual insurance company/other (indicate type of business organization by circling one) domiciled in

(state of domicile), DO HEREBY CERTIFY that, to the best of my knowledge, the foregoing statements made by
me are true, and ACKNOWLEDGE that, if any of those statements are false, this bond is VOID and I am subject to
punishment.

(Signature of certifying agent)

(Printed name of certifying agent)

(Title of certifying agent)

(Date of Certification)
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TCNJ MANDATORY EQUAL EMPLOYMENT OPPORTUNITY LANGUAGE
K2 N.J.S.A. 10:5-31 et seq. (P.L.1975, c.127)
& e N.JL.A.C. 17:27-1.1 et seq.
FORM # 1

The College of New Jersey
PO Box 7718
Ewing, NJ 08628-0718

CONSTRUCTION CONTRACTS
During the performance of this contract, the contractor agrees as follows:

The contractor or subcontractor, where applicable, will not discriminate against any employee
or applicant for employment because of age, race, creed, color, national origin, ancestry, marital
status, affectional or sexual orientation, gender identity or expression, disability, nationality or
sex. Except with respect to affectional or sexual orientation and gender identity or expression,
the contractor will ensure that equal employment opportunity is afforded to such applicants in
recruitment and employment, and that employees are treated during employment, without re-
gard to their age, race, creed, color, national origin, ancestry, marital status, affectional or sexu-
al orientation, gender identity or expression, disability, nationality or sex. Such equal employ-
ment opportunity shall include, but not be limited to the following: employment, upgrading,
demotion, or transfer; recruitment or recruitment advertising; layoff or termination; rates of pay
or other forms of compensation; and selection for training, including apprenticeship. The con-
tractor agrees to post in conspicuous places, available to employees and applicants for employ-
ment, notices to be provided by the Public Agency Compliance Officer setting forth provisions
of this nondiscrimination clause.

The contractor or subcontractor, where applicable will, in all solicitations or advertisements for
employees placed by or on behalf of the contractor, state that all qualified applicants will re-
ceive consideration for employment without regard to age, race, creed, color, national origin,
ancestry, marital status, affectional or sexual orientation, gender identity or expression, disabil-
ity, nationality or sex.

The contractor or subcontractor will send to each labor union, with which it has a collective bar-
gaining agreement, a notice, to be provided by the agency contracting officer, advising the labor
union or workers' representative of the contractor's commitments under this act and shall post
copies of the notice in conspicuous places available to employees and applicants for employ-
ment.

The contractor or subcontractor, where applicable, agrees to comply with any regulations prom-
ulgated by the Treasurer, pursuant to N.J.S.A. 10:5-31 et seq., as amended and supplemented
from time to time and the Americans with Disabilities Act.

When hiring or scheduling workers in each construction trade, the contractor or subcontractor
agrees to make good faith efforts to employ minority and women workers in each construction
trade consistent with the targeted employment goal prescribed by N.J.A.C. 17:27-7.2; provided,
however, that the Dept. of LWD, Construction EEO Monitoring Program, may, in its discretion,
exempt a contractor or subcontractor from compliance with the good faith procedures pre-
scribed by the following provisions, A, B, and C, as long as the Dept. of LWD, Construction
EEO Monitoring Program is satisfied that the contractor or subcontractor is employing workers



(Cont)

provided by a union which provides evidence, in accordance with standards prescribed by the
Dept. of LWD, Construction EEO Monitoring Program, that its percentage of active “card car-
rying” members who are minority and women workers is equal to or greater than the targeted
employment goal established in accordance with N.J.A.C. 17:27-7.2. The contractor or subcon-
tractor agrees that a good faith effort shall include compliance with the following procedures:

(A) If the contractor or subcontractor has a referral agreement or arrangement with a union
for a construction trade, the contractor or subcontractor shall, within three business days of the
contract award, seek assurances from the union that it will cooperate with the contractor or sub-
contractor as it fulfills its affirmative action obligations under this contract and in accordance
with the rules promulgated by the Treasurer pursuant to N.J.S.A. 10:5-31 et. seq., as supple-
mented and amended from time to time and the Americans with Disabilities Act. If the contrac-
tor or subcontractor is unable to obtain said assurances from the construction trade union at
least five business days prior to the commencement of construction work, the contractor or sub-
contractor agrees to afford equal employment opportunities minority and women workers di-
rectly, consistent with this chapter. If the contractor's or subcontractor's prior experience with a
construction trade union, regardless of whether the union has provided said assurances, indi-
cates a significant possibility that the trade union will not refer sufficient minority and women
workers consistent with affording equal employment opportunities as specified in this chapter,
the contractor or subcontractor agrees to be prepared to provide such opportunities to minority
and women workers directly, consistent with this chapter, by complying with the hiring or
scheduling procedures prescribed under (B) below; and the contractor or subcontractor further
agrees to take said action immediately if it determines that the union is not referring minority
and women workers consistent with the equal employment opportunity goals set forth in this
chapter.

(B) If good faith efforts to meet targeted employment goals have not or cannot be met for
each construction trade by adhering to the procedures of (A) above, or if the contractor does not
have a referral agreement or arrangement with a union for a construction trade, the contractor or
subcontractor agrees to take the following actions:

(1) To notify the public agency compliance officer, the Dept. of LWD, Construction EEO Moni-
toring Program, and minority and women referral organizations listed by the Division pursuant
to N.J.A.C. 17:27-5.3, of its workforce needs, and request referral of minority and women
workers;

(2) To notify any minority and women workers who have been listed with it as awaiting availa-
ble vacancies;

(3) Prior to commencement of work, to request that the local construction trade union refer mi-
nority and women workers to fill job openings, provided the contractor or subcontractor has a
referral agreement or arrangement with a union for the construction trade;



(Cont)

(4) To leave standing requests for additional referral to minority and women workers with the
local construction trade union, provided the contractor or subcontractor has a referral agree-
ment or arrangement with a union for the construction trade, the State Training and Employ-
ment Service and other approved referral sources in the area;

(5) If it is necessary to lay off some of the workers in a given trade on the construction site,
layoffs shall be conducted in compliance with the equal employment opportunity and non-
discrimination standards set forth in this regulation, as well as with applicable Federal and State
court decisions;

(6) To adhere to the following procedure when minority and women workers apply or are re-
ferred to the contractor or subcontractor:

(1) The contactor or subcontractor shall interview the referred minority or women worker.

(i1) If said individuals have never previously received any document or certification signifying a
level of qualification lower than that required in order to perform the work of the construction
trade, the contractor or subcontractor shall in good faith determine the qualifications of such
individuals. The contractor or subcontractor shall hire or schedule those individuals who satisfy
appropriate qualification standards in conformity with the equal employment opportunity and
non-discrimination principles set forth in this chapter. However, a contractor or subcontractor
shall determine that the individual at least possesses the requisite skills, and experience recog-
nized by a union, apprentice program or a referral agency, provided the referral agency is ac-
ceptable to the Dept. of LWD, Construction EEO Monitoring Program. If necessary, the con-
tractor or subcontractor shall hire or schedule minority and women workers who qualify as
trainees pursuant to these rules. All of the requirements, however, are limited by the provisions
of (C) below.

(111) The name of any interested women or minority individual shall be maintained on a waiting
list, and shall be considered for employment as described in (i) above, whenever vacancies oc-
cur. At the request of the Dept. of LWD, Construction EEO Monitoring Program, the contractor
or subcontractor shall provide evidence of its good faith efforts to employ women and minori-
ties from the list to fill vacancies.

(iv) If, for any reason, said contractor or subcontractor determines that a minority individual or
a woman is not qualified or if the individual qualifies as an advanced trainee or apprentice, the
contractor or subcontractor shall inform the individual in writing of the reasons for the determi-
nation, maintain a copy of the determination in its files, and send a copy to the public agency
compliance officer and to the Dept. of LWD, Construction EEO Monitoring Program.

(7) To keep a complete and accurate record of all requests made for the referral of workers in
any trade covered by the contract, on forms made available by the Dept. of LWD, Construction
EEO Monitoring Program and submitted promptly to the Dept. of LWD, Construction EEO
Monitoring Program upon request.



(Cont)

(C) The contractor or subcontractor agrees that nothing contained in (B) above shall pre-
clude the contractor or subcontractor from complying with the union hiring hall or apprentice-
ship policies in any applicable collective bargaining agreement or union hiring hall arrange-
ment, and, where required by custom or agreement, it shall send journeymen and trainees to the
union for referral, or to the apprenticeship program for admission, pursuant to such agreement
or arrangement. However, where the practices of a union or apprenticeship program will result
in the exclusion of minorities and women or the failure to refer minorities and women con-
sistent with the targeted county employment goal, the contractor or subcontractor shall consider
for employment persons referred pursuant to (B) above without regard to such agreement or
arrangement; provided further, however, that the contractor or subcontractor shall not be re-
quired to employ women and minority advanced trainees and trainees in numbers which result
in the employment of advanced trainees and trainees as a percentage of the total workforce for
the construction trade, which percentage significantly exceeds the apprentice to journey worker
ratio specified in the applicable collective bargaining agreement, or in the absence of a collec-
tive bargaining agreement, exceeds the ratio established by practice in the area for said con-
struction trade. Also, the contractor or subcontractor agrees that, in implementing the proce-
dures of (B) above, it shall, where applicable, employ minority and women workers residing
within the geographical jurisdiction of the union.

After notification of award, but prior to signing a construction contract, the contractor shall sub-
mit to the public agency compliance officer and the Dept. of LWD, Construction EEO Monitor-
ing Program an initial project workforce report (Form AA-201) electronically provided to the
public agency by the Dept. of LWD, Construction EEO Monitoring Program, through its web-
site, for distribution to and completion by the contractor, in accordance with N.J.A.C. 17:27-7.
The contractor also agrees to submit a copy of the Monthly Project Workforce Report once a
month thereafter for the duration of this contract to the Dept. of LWD, Construction EEO Mon-
itoring Program, and to the public agency compliance officer.

The contractor agrees to cooperate with the public agency in the payment of budgeted funds, as
is necessary, for on-the-job and/or off-thejob programs for outreach and training of minorities
and women.

(D) The contractor and its subcontractors shall furnish such reports or other documents to
the Dept. of LWD, Construction EEO Monitoring Program as may be requested by the Dept. of
LWD, Construction EEO Monitoring Program from time to time in order to carry out the pur-
poses of these regulations, and public agencies shall furnish such information as may be re-
quested by the Dept. of LWD, Construction EEO Monitoring Program for conducting a compli-
ance investigation pursuant to N.J.A.C. 17:27-1.1 et seq.



Additional Mandatory Construction Contract Language For
State Agencies, Independent Authorities, Colleges and
Universities Only

The Executive Order No. 151 (Corzine, August 28, 2009) and P.L. 2009, Chapter 335 include a provision
which require all state agencies, independent authorities and colleges and universities to include additional
mandatory equal employment and affirmative action language in its construction contracts. It is important
to note that this language is in addition to and does not re- place the mandatory contract language and
good faith efforts requirements for construction con- tracts required by N.J.A.C. 17:27-3.6,3.7 and 3.8.
The additional mandatory equal employment and affirmative action language is as follows:

It is the policy of The College of New Jersey that its contracts should create a work- force that
reflects the diversity of the State of New Jersey. Therefore, contractors engaged by

The College of New Jersey to perform under a construction contract shall put forth a good faith
effort to engage in recruitment and employment practices that further the goal of fostering
equal opportunities to minorities and women.

The contractor must demonstrate to The College of New Jersey’s satisfaction that a good faith
effort was made to ensure that minorities and women have been afforded equal opportunity to
gain employment under The College of New Jersey's contract with the contractor. Payment
may be withheld from a contractor’s con- tract for failure to comply with these provisions.

Evidence of a “good faith effort” includes, but is not limited to:

1. The Contractor shall recruit prospective employees through the State Job bank website,
managed by the Department of Labor and Workforce Development, available online at http://
NJ.gov/JobCentralNJ;

2. The Contractor shall keep specific records of its efforts, including records of all individuals
interviewed and hired, including the specific numbers of minorities and women;

3. The Contractor shall actively solicit and shall provide The College of New Jersey with proof
of solicitations for employment, including but not limited to advertisements in general
circulation media, professional service publications and electronic media; and

4. The Contractor shall provide evidence of efforts described at 2 above to The College of New
Jersey no less frequently than once every 12 months.

5. The Contractor shall comply with the requirements set forth at N.J.A.C. 17:27-

1.1 et seq.

To ensure successful implementation of the Executive Order and Law, state agencies, independent authorities
and colleges and universities must forward an Initial Project Workforce Report (AA 201) for any projects
funded with ARRA money to the Dept. of LWD, Construction EEO Monitoring Program immediately upon
notification of award but prior to execution of the contract.

IF AWARDED A CONTRACT YOUR COMPANY/FIRM WILL BE REQUIRED TO COMPLY WITH
THE AFFIRMATIVE ACTION REQUIREMENTS LISTED ABOVE.

Firm Name:

Signature:

Title:

Date:



http://nj.gov/JobCentralNJ%3B

OWNERSHIP DISCLOSURE

'I'C NJ FORM # 2
The College of New Jersey
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% _J THE COLLEGE OF PO Box 7718
NEW JERSEY Ewing, NJ 08628-0718
BID SOLICITATION # AND TITLE:
VENDOR NAME:

PURSUANT TO N.J.S.A. 52:25-24.2, ALL PARTIES ENTERING INTO A CONTRACT WITH THE STATE ARE REQUIRED TO PROVIDE A STATEMENT OF OWNERSHIP.

1. The vendor is a Non-Profit Entity; and therefore, no disclosure is necessary.
2. The vendor is a Sole Proprietor; and therefore, no other disclosure is necessary.
A Sole Proprietor is a person who owns an unincorporated business by himself or her-self.
A limited liability company with a single member is not a Sole Proprietor.
3. The vendor is a corporation, partnership, or limited liability company; and therefore, disclosure is necessary.
If you answered YES to Question 3, you must disclose the following information below: (a) the names and addresses of all stockholders in the corporation who
own 10% or more of its stock, of any class; (b) all individual partners in the partnership who own a 10% or greater interest therein; or, (c) all members in the
limited liability company who own a 10% or greater interest therein.*

NAME NAME

ADDRESS ADDRESS

ADDRESS ADDRESS

CITY STATE ZIP CITY STATE ZIP
NAME NAME

ADDRESS ADDRESS

ADDRESS ADDRESS

CITY STATE ZIP CITY STATE ZIP

4. For each of the corporations, partnerships, or limited liability companies identified in response to Question #3 above, are there any individuals, partners,
members, stockholders, corporations, partnerships, or limited liability companies owning a 10% or greater interest of those listed business entities?

If you answered YES to Question 4, you must disclose the following information below: (a) the names and addresses of all stockholders in the corporation who own
10% or more of its stock, of any class; (b) all individual pariners in the partnership who own a 10% or greaterinterest therein; or, (c) all members in the limited
liability company who own a 10% or greater interest therein. The disclosure(s) shall be continued until the names and addresses of every non-corporate stockholder,
individual partner, andfor member a 10% or greater interest has been identified.*

NAME NAME

ADDRESS ADDRESS

ADDRESS ADDRESS

CITY STATE ZIP CITY STATE ZIP
NAME NAME

ADDRESS ADDRESS

ADDRESS ADDRESS

CITY STATE ZIP CITY STATE ZIP

5. Asan altemative to completing this form, a Vendor with any direct or indirect parent entity which is publicly traded, may submit the name and address of each publicly
traded entity and the name and address of each person that holds a 10% or greater beneficial interest in the publicly traded entity as of the last annual filing with the
federal Securities and Exchange Commission or the foreign equivalent, and, if there is any person that holds a 10% or greater beneficial interest, also shall submit links
to the websites containing the last annual filings with the federal Securities and Exchange Commission or the foreign equivalent and the relevant page numbers of the
filings that contain the information on each person that holds a 10% or greater beneficial interest.*

* Attach additional sheets if necessary



NON-COLLUSION STATEMENT

TC

THE COLLEGE OF The College of New Jersey

PO Box 7718
NEW JERSEY Ewing, NJ 08628-0718

Date:

The College of New Jersey

The Office of Finance & Business Services, Purchasing Department
Administrative Services Building, Room 201

P.O. Box 7718

Ewing, New Jersey 08628-0718

To Whom It May Concern:

This is to certify that the undersigned bidder as
not, either directly or indirectly, entered into any agreement, participated in
any collusion, or otherwise taken any action in restraint of free competitive
bidding in connection with the proposal submitted to The College of New
Jersey on the day of ,20

Signature:

Corporate Seal:

Attest by:

Sworn to and subscribed before me this day of , 20

My commission Expires:

Notary Public

THIS STATEMENT MUST BE COMPLETED AND SIGNED



VENDOR QUALIFICATION SHEET

FORM # 4
E3
Wi The College of New Jersey
& PO Box 7718
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THE COLLEGE OF NEW JERSEY Ewing, NJ 08628-0718

Vendors are required to submit evidence of qualifications to meet all requirements as required by the Office of
Finance & Business Services at The College of New Jersey by providing the information listed below. Vendors must
comply with the College’s terms and conditions available on the Purchasing website.

If this information is being requested as part of an RFP or RFQ, vendors may be requested to furnish additional
information for clarification purposes. This will in no way change the vendor's original proposal.

All vendors are encouraged to register with the State of New Jersey, Division of Purchase and Property via NJSTART.
TO BE COMPLETED BY VENDOR

1. Please list the types of commodities that your company can provide.

A.

B.

C.

2.  The number of years your firm has been providing these services. Year(s)

3. Location of vendor's office and personnel that will be responsible for managing contract/service:

Name:

Title:

Telephone Number:

Email Address:

Street Address:

City/State/Zip:

Federal Identification Number:

4. Does your firm have a New Jersey Business Registration Certificate? Yes No
If you would like to register, visit the State website here, the NJ BRC is required prior to award.



https://finance.tcnj.edu/purchasing/purchasing-policy/
https://www.njstart.gov/bso/
https://www.nj.gov/treasury/revenue/busregcert.shtml

YENDOR OUALIFICATIONS:- continued

Under NJ Executive Order 34, TCNJ is responsible for soliciting demographic, ethnic, and gender information from its
vendors. Your response, however, is strictly voluntary. Please be advised that any contracting decisions made by
TCNIJ will not be influenced in any way by your decision to provide the above information. TCNI is required to seek the
following information from each firm under contract with us:

1. Is more than fifty percent (50%) of your company minority owned  Yes No
(African-American, Hispanic, Asian, and/or Native American)

2. Is more than fifty percent (50%) of your company woman owned? Yes No

3. What is the ethnicity of the owner of your company: (check applicable according to 51% ownership)

Asian American

Multiple Ethnicities
Non-Minority

Hispanic American

African American
Caucasian American Female
Native American

Unspecified

11. Please provide a list of former or present clients. Also, indicate the name of a contact person and telephone number
for reference purposes. Any personnel from The College of New Jersey listed as a reference will not be

considered a valid reference.

A. Client Name:

B.

C.

Contact Name:

Telephone Number:

Email Address:

Client Name:

Contact Name:

Telephone Number:

Email Address:

Client Name:

Contact Name:

Telephone Number:

Email Address:




YENDOR QUALIFICATIONS- continued

12. Please answer the questions below related to your prior experience If any of the responses are yes, attach a summary of
details on a separate sheet.

Has the bidder:
a. been found, though either court adjudication, arbitration, mediation, or other contractually stipulated
alternate dispute resolution mechanism, to have: failed to provide or perform goods or services; or

failed to complete the contract in a timely manner; or otherwise performed unsatisfactorily under a
prior contract with the contracting unit? Yes I:l No tl

b. defaulted on a contract, thereby requiring the local unit to utilize the services of another contractor to
provide the goods or perform the services or to correct or complete the contract or requiring the local
unit to look to the bidder’s surety for completion of the contract or tender of the costs of comfletion?

Yes I:l No

c. been debarred or suspended from contracting with any of the agencies or departments of the executive

branch of the State of New Jersey at the time of contract award, whether or not the action was based
on experience with the contracting unit. Yes No

Firm Name:

Signature:

Title:

Date:




CERTIFICATION OF NON INVOLVEMENT IN PROHIBITED ACTIVITIES IN RUSSIA OR BELARUS
FORM # 5

The College of New Jersey
THE COLLEGE OF NEW JERSEY PO Box 7718

Ewing, NJ 08628-0718

Pursuant to N.J.S.A. 52:32-60.1, et seq. (L. 2022, c. 3) any person or entity (hereinafter “Vendor?) that seeks to enter into
or renew a contract with a State agency for the provision of goods or services, or the purchase of bonds or other obligations,
must complete the certification below indicating whether or not the Vendor is identified on the Office of Foreign Assets
Control  (OFAC)  Specially  Designated Nationals and  Blocked Persons list, available  here:
https://sanctionssearch.ofac.treas.qgov/. If the Department of the Treasury finds that a Vendor has made a certification in
violation of the law, it shall take any action as may be appropriate and provided by law, rule or contract, including but not
limited to, imposing sanctions, seeking compliance, recovering damages, declaring the party in default and seeking
debarment or suspension of the party.

I, the undersigned, certify that | have read the definition of “Vendor” below, and have reviewed the Office of Foreign Assets
Control (OFAC) Specially Designated Nationals and Blocked Persons list, and having done so certify:

(Check the Appropriate Box)

A That the Vendor is not identified on the OFAC Specially Designated Nationals and Blocked Persons list on
O " account of activity related to Russia and/or Belarus.

OR

Designated Nationals and Blocked Persons list on account of activity related to Russia and/or Belarus.

O B That | am unable to certify as to “A” above, because the Vendor is identified on the OFAC Specially

OR

That | am unable to certify as to “A” above, because the Vendor is identified on the OFAC Specially
O c Designated Nationals and Blocked Persons list. However, the Vendor is engaged in activity related to Russia
" and/or Belarus consistent with federal law, regulation, license or exemption. A detailed description of how

the Vendor’s activity related to Russia and/or Belarus is consistent with federal law is set forth below.

(Attach Additional Sheets If Necessary.)

Signature of Vendor’'s Authorized Representative Date

Print Name and Title of Vendor's Authorized Representative Vendor’'s FEIN

Vendor’'s Name Vendor’s Phone Number
Vendor’s Address (Street Address) Vendor’s Fax Number
Vendor’s Address (City/State/Zip Code) Vendor’'s Email Address

" Vendor means: (1) A natural person, corporation, company, limited partnership, limited liability partnership, limited liability company,
business association, sole proprietorship, joint venture, partnership, society, trust, or any other nongovernmental entity, organization, or
group; (2) Any governmental entity or instrumentality of a government, including a multilateral development institution, as defined in Section
1701(c)(3) of the International Financial Institutions Act, 22 U.S.C. 262r(c)(3); or (3) Any parent, successor, subunit, direct or indirect
subsidiary, or any entity under common ownership or control with, any entity described in paragraph (1) or (2).

NJ Rev. 1.22.2024


https://pub.njleg.state.nj.us/Bills/2022/PL22/3_.PDF
https://sanctionssearch.ofac.treas.gov/
https://sanctionssearch.ofac.treas.gov/
https://sanctionssearch.ofac.treas.gov/
https://sanctionssearch.ofac.treas.gov/
https://sanctionssearch.ofac.treas.gov/
https://sanctionssearch.ofac.treas.gov/

DISCLOSURE OF INVESTMENT ACTIVITIES IN IRAN

'I'C NJ FORM # 6
The College of New Jersey

““J’
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& _J THE COLLEGE OF PO Box 7718
NEW JERSEY Ewing, NJ 08628-0718
BID SOLICITATION # AND TITLE:
VENDOR NAME:

Pursuant to N.J.S.A. 52:32-57, et seq. (P.L. 2012, ¢.25 and P.L. 2021, c.4) any person or entity that submits a bid or proposal or otherwise proposes to enter into or renew
a contract must certify that neither the person nor entity, nor any of its parents, subsidiaries, or affiliates, is identified on the New Jersey Department of the Treasury's Chapter
25 List as a person or entty engaged in investment activiies in Iran.  The Chapter 25 list is found on the Division's website at
https://www.state.nj.us/treasury/purchase/pdf/Chapter25List.pdf. Vendors/Bidders must review this list prior to completing the below certification. If the Director of the
Division of Purchase and Property finds a person or entity to be in violation of the law, s/he shall take action as may be appropriate and provided by law, rule or contract,
including but not limited to, imposing sanctions, seeking compliance, recovering damages, declaring the party in default and seeking debarment or suspension of the party.

CHECK THE APPROPRIATE BOX

| certify, pursuant to N.J.S.A. 52:32-57, et seq. (P.L. 2012, c.25 and P.L. 2021, c.4), that neither the Vendor/Bidder listed above nor any of its parents, subsidiaries,
or affiliates is listed on the New Jersey Department of the Treasury's Chapter 25 List of entities determined to be engaged in prohibited activities in Iran.

OR

| am unable to certify as above because the Vendor/Bidder and/or one or more of its parents, subsidiaries, or affiliates is listed on the New Jersey Department of
the Treasury's Chapter 25 List. | will provide a detailed, accurate and precise description of the activities of the Vendor/Bidder, or one of its parents,
subsidiaries or affiliates, has engaged in regarding investment activities in Iran by completing the information requested below.

Entity Engaged in Investment Activities
Relationship to Vendor/ Bidder
Description of Activities

Duration of Engagement
Anticipated Cessation Date

*Attach Additional Sheets If Necessary.

CERTIFICATION
I, the undersigned, certify that | am authorized to execute this certification on behalf of the Vendor, that the foregoing information and any attachments hereto, to the best of my
knowledge are true and complete. | acknowledge that the State of New Jersey is relying on the information contained herein, and that the Vendoris undera continuing obligation
from the date of this certification through the completion of any contract(s) with the State to notify the State in witing of any changes to the information contained herein; that | am
aware that it is a criminal offense to make a false statement or misrepresentation in this certification. If | do so, | may be subject to criminal prosecution under the law, and it will
constitute a material breach of my contract(s) with the State, permitting the State to declare any contract(s) resulting from this certification void and unenforceable.

Signature Date

Print Name and Title



FEDERAL NON-DEBARMENT CERTIFICATION

N.J.S.A. 52:32-44.1 (P.L. 2019, c.406)
TC NJ FORM # 7

THE COLLEGE OF
NEW JERSEY The College of New Jersey
PO Box 7718

Ewing, NJ 08628-0718

Summary of the Certification Requirements under N.J.S.A. 52:32-44.1

Pursuant to state law any natural person, company, firm, association, corporation, or other entity prohibited, or “debarred,” from
contracting with the federal government agencies, shall also be prohibited from contracting for public work in the state of New Jersey. This
prohibition also extends to any affiliate organization(s) held by or subject to the control of an entity of that prohibited person or entity.

Prior to awarding a contract for public work a local unit must obtain written certification from the contracting person or entity
through the form below, attesting to their non-debarment from contracting with federal government agencies. Contracting units are
reminded that they must fill-in the boilerplate information in the certification sections of Parts II through IV regarding their
name and type of contracting unit before using the form.



CERTIFICATION OF NON-DEBARMENT
FOR FEDERAL GOVERNMENT CONTRACTS
N.J.S.A. 52:32-44.1 (P.L. 2019, c.406)

This certification shall be completed, certified to, and submitted to the contracting unit prior to contract
award, except for emergency contracts where submission is required prior to payment.

PART I: VENDOR INFORMATION

Individual or
Organization Name

Physical Address of
Individual or
Organization

Unique Entity ID
(if applicable)

CAGE/NCAGE Code
(if applicable)

Check the box that represents the type of business organization:

OSole Proprietorship (skip Parts Il and IV) ONon-Profit Corporation (skip Parts Ill and IV)
OFor-Profit Corporation (any type) DOLimited Liability Company (LLC) OPartnership
OLimited Partnership OLimited Liability Partnership (LLP)

OOther (be specific):

PART Il — CERTIFICATION OF NON-DEBARMENT: Individual or Organization

| hereby certify that the individual or organization listed above in Part | is not debarred by the
federal government from contracting with a federal agency. | further acknowledge: that | am
authorized to execute this certification on behalf of the above-named organization; that The
College of New Jersey is relying on the information contained herein and that | am under a
continuing obligation from the date of this certification through the date of contract award by
The College of New Jersey to notify The College of New Jersey in writing of any changes to the
information contained herein; that | am aware that it is a criminal offense to make a false
statement or misrepresentation in this certification, and if | do so, | am subject to criminal
prosecution under the law and that it will constitute a material breach of my agreement(s) with
The College of New Jersey, permitting The College of New Jersey to declare any contract(s)
resulting from this certification void and unenforceable.

Full Name Title:
(Print):

Signature: Date:




PART Il — CERTIFICATION OF NON-DEBARMENT: Individual or Entity Owning Greater than 50

Section A (Check the Box that applies)

Percent of Organization

O

Below is the name and address of the stockholder in the
corporation who owns more than 50 percent of its voting stock, or
of the partner in the partnership who owns more than 50 percent
interest therein, or of the member of the limited liability company
owning more than 50 percent interest therein, as the case may be.

Name of Individual or
Organization

Physical Address

OR

No one stockholder in the corporation owns more than 50 percent
of its voting stock, or no partner in the partnership owns more
than 50 percent interest therein, or no member in the limited
liability company owns more than 50 percent interest therein, as
the case may be.

Section B (Skip if no Business entity is listed in Section A above)

O

Below is the name and address of the stockholder in the
corporation who owns more than 50 percent of the voting stock of
the organization’s parent entity, or of the partnerin the
partnership who owns more than 50 percent interest in the
organization’s parent entity, or of the member of the limited
liability company owning more than 50 percent interest in
organization’s parent entity, as the case may be.

Stockholder/Partner/Member
Owning Greater Than 50
Percent of Parent Entity

Physical Address

OR

No one stockholder in the parent entity corporation owns more
than 50 percent of its voting stock, no partner in the parent entity
partnership owns more than 50 percent interest therein, or no
member in the parent entity limited liability company owns more
than 50 percent interest therein, as the case may be.

Section C — Part Il Certification

| hereby certify that no individual or organization that is debarred by the federal government from
contracting with a federal agency owns greater than 50 percent of the Organization listed above
in Part | or, if applicable, owns greater than 50 percent of a parent entity of




| further acknowledge: that | am authorized to execute this certification on behalf of the above-
named organization; that The College of New Jersey is relying on the information contained
herein and that | am under a continuing obligation from the date of this certification through
the date of contract award to notify The College of New Jersey in writing of
any changes to the information contained herein; that | am aware that it is a criminal offense to
make a false statement or misrepresentation in this certification, and if | do so, | am subject to
criminal prosecution under the law and that it will constitute a material breach of my
agreement(s) with The College of New Jersey, permitting The College of New Jersey to declare
any contract(s) resulting from this certification void and unenforceable.

Full Name (Print): Title:

Signature: Date:

Part IV — CERTIFICATION OF NON-DEBARMENT: Contractor — Controlled Entities

Section A
Below is the name and address of the corporation(s) in which the
Organization listed in Part | owns more than 50 percent of voting stock, or
of the partnership(s) in which the Organization listed in Part | owns more
D than 50 percent interest therein, or of the limited liability company or
companies in which the Organization listed above in Part | owns more than
50 percent interest therein, as the case may be.
Name of Business Entity Physical Address

**Add additional sheets if necessary**

OR
The Organization listed above in Part | does not own greater than 50
percent of the voting stock in any corporation and does not own greater
D than 50 percent interest in any partnership or any limited liability company.
Section B (skip if no business entities are listed in Section A of Part IV)
Below are the names and addresses of any entities in which an entity listed

D in Part lll A owns greater than 50 percent of the voting stock (corporation) or
owns greater than 50 percent interest (partnership or limited liability
company).

Name of Business Entity Controlled by Entity Physical Address

Listed in Section A of Part IV




**Add additional Sheets if necessary**

OR

No entity listed in Part Ill A owns greater than 50 percent of the voting stock
D in any corporation or owns greater than 50 percent interest in any
partnership or limited liability company.

Section C — Part IV Certification

| hereby certify that the Organization listed above in Part | does not own greater than 50 percent
of any entity that that is debarred by the federal government from contracting with a federal
agency and, if applicable, does not own greater than 50 percent of any entity that in turns owns
greater than 50 percent of any entity debarred by the federal government from contracting with a
federal agency. | further acknowledge: that | am authorized to execute this certification on behalf
of the above-named organization; that The College of New Jersey is relying on the information
contained herein and that | am under a continuing obligation from the date of this certification
through the date of contract award by The College of New Jersey to notify The College of New
Jersey in writing of any changes to the information contained herein; that | am aware thatitis a
criminal offense to make a false statement or misrepresentation in this certification, and if | do so,
| am subject to criminal prosecution under the law and that it will constitute a material breach of
my agreement(s) with The College of New Jersey, permitting The College of New Jersey to declare
any contract(s) resulting from this certification void and unenforceable.

Full Name (Print): Title:

Signature: Date:




TONJ M

CONTRACT FOR CONSTRUCTION

This AGREEMENT is entered into as of the _ day of , , between
The College: The College of New Jersey (“TCNJ” or the “College™)
PO Box 7718
2000 Pennington Road
Ewing, New Jersey 08628-0718
and
the Contractor: (the “Contractor’)

in connection with

the Project: [ CampusSteamRepairsMH - STEM 1 (the “Project”)

. BurnsEngineerin
The Architect: 9 9

2001 Market Street,Suite600

PhiladelphiaPA 19103

ARTICLE 1
EMPLOYMENT OF THE CONTRACTOR/THE PROJECT DESCRIPTION

1.1 The College employs the Contractor and the Contractor agrees to perform the
construction for the Project identified above. The Project is described in more detail in the
College’s Plans and Specifications prepared by the Architect.

ARTICLE 2
THE CONTRACT DOCUMENTS

2.1 The Contract Documents consist of this Contract for Construction and the
Exhibits attached hereto (“Contract for Construction’), the General Conditions of the Contract
for Construction (the “General Conditions”) (and any other General, Supplementary and other
Conditions), the Plans and Specifications, and also the following documents:

1
TCNICC



(@ The Contractor’s Bid excluding limitations and qualifications unless such
limitation or qualification is specifically accepted in writing by the
College;

(c) Addenda and Clarifications issued before the bid due date;

(d) The Project Bidding Schedule; and

(e) Modifications issued after execution of this Contract for Construction.

These documents all form the “Contract,” and are as fully a part of this Contract as if attached
hereto or repeated herein. This Contract represents the entire and integrated agreement between
the parties hereto and supersedes prior negotiations, representations or agreements, either written
or oral.

ARTICLE 3
SCOPE OF WORK

3.1  The Contractor shall fully perform the Work described in the Contract Documents,
except as specifically indicated in the Contract Documents to be the responsibility of others. The
Contractor shall assume full responsibility for constructing and completing the Project and all the
Work, including providing all labor, Subcontractors, materials, equipment, and services
reasonably inferable from the Contract Documents and all applicable laws, codes and professional
standards, and providing all supervision, management, and scheduling required in the General
Conditions and as noted throughout the Contract Documents.

ARTICLE 4
CONTRACT TIMES

4.1 TIME OF THE ESSENCE. All dates and durations specified in this Contract,
including the Construction Start Date(s), any Milestones Dates, any Substantial Completion
Date(s) and any Final Completion Date(s) (collectively, “Contract Times”) are agreed to be of the
essence.

4.2 CONSTRUCTION START. The Work shall start no later than ten (10) calendar
days after the College issues a Notice to Proceed to the Contractor (““Construction Start Date™). If
the Work is to be performed in phases, the College may issue a separate Notice to Proceed with
respect to each phase (e.g., Phase 1 Notice to Proceed, Phase 2 Notice to Proceed, etc.) thereby
establishing different Construction Start Dates for each phase (e.g., Phase 1 Construction Start
Date, Phase 2 Construction Start Date, etc.). The College may, in its sole discretion and at no cost
to the College, choose to delay the issuance of a Notice to Proceed and the Construction Start Date
for any phase until after the Contractor has achieved Substantial or Final Completion of any other
phase.

4.3  MILESTONES. The construction tasks or activities shall be completed within the
number of calendar days after the Construction Start Date as set forth in the Notice to Proceed
(“Milestone Dates™). If the Work is to be performed in phases, each phase may have

TCNICC



separate Milestone Dates (e.g., Phase 1 Milestone Dates, Phase 2 Milestone Dates, etc.), which
dates shall be set forth in the Notice to Proceed for that phase.

44  SUBSTANTIAL COMPLETION. The Contractor shall diligently prosecute the
Work and shall achieve Substantial Completion of the entire Work as set forth in the Notice to
Proceed (“Substantial Completion Date”). If the Work is to be performed in phases, each phase
may have a separate Substantial Completion Date (e.g., Phase 1 Substantial Completion Date,
Phase 2 Substantial Completion Date, etc.), which date shall be set forth in the Notice to Proceed
for that phase. The definition and requirements of Substantial Completion are set forth in the
General Conditions. The Substantial Completion Date(s) shall only be changed by a written change
order.

4.5 FINAL COMPLETION. The Contractor shall achieve Final Completion of the
entire Work as set forth in the Notice to Proceed (“Final Completion Date”). If the Work is to be
performed in phases, each phase may have a separate Final Completion Date (e.g., Phase 1 Final
Completion Date, Phase 2 Final Completion Date, etc.), which date shall be set forth in the Notice
to Proceed for that phase. The requirements for Final Completion are defined in the General
Conditions as well as the Specifications of the Project. The Final Completion Date(s) shall only be
changed by written change order.

4.6 LIQUIDATED DAMAGES FOR DELAY. If the Contractor fails to achieve
Substantial Completion of a phase of the Work or of the entire Work by the Substantial Completion
Date(s) set forth in the applicable Notice to Proceed (as extended by Change Order, if applicable),
and the delay is not excused by the College, then the Contractor shall pay the College the following
amounts as liquidated damages for delay (“Liquidated Damages”) for each calendar day that the
phase of the Work or the entire Work is not substantially completed beyond the applicable
Substantial Completion Date:

[ $ 1/20th of 1% of the total contract price per calendar day]

The College and the Contractor agree that the actual loss to the College from construction delays
and the inability to use the Project or any phase of the Project in a substantially completed state
are for the most part difficult to quantify, and that the foregoing Liquidated Damages formula
results in damages amounts that are a reasonable estimate of the damage to the College for not
being able to use the Project in a substantially completed state and are not penalties and are not
intended to be penalties. The College may deduct Liquidated Damages from payments due under
this Contract, but its failure to withhold Liquidated Damages or to assert a claim for Liquidated
Damages shall not be deemed a waiver of the College’s right to withhold or to assert a claim for
damages for any delay that occurs at any time on the Project.
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ARTICLE S
CONTRACT PRICE

5.1  CONTRACT PRICE. The Contractor shall be paid $ for the
complete performance of this Contract, which was proposed by the Contractor in its bid and
accepted by the College (the “Contract Price”). The Contractor shall be entitled to additional
compensation for authorized changes which include the cost of the changes and mark-ups included
in change orders approved in writing by the College in accordance with the change order provision
set forth in the General Conditions.

5.2 ALTERNATES. The Contract Price is based upon and includes the following
alternates, if any, which are described in the Contract Documents and are hereby accepted by the
College:

5.3 UNIT PRICES. The Contract Price is based upon and includes the following
unit prices, if any, which are described in the Contract Documents:

[ N/A ]

54  ALLOWANCES. The Contract Price is based upon and includes the following
allowances, if any, which are described in the Contract Documents:

20,000
20 ]

ARTICLE 6
PAYMENTS TO THE CONTRACTOR

6.1 PAYMENT. The Contractor will be paid by the College in accordance with this
Article and the payment provision in the General Conditions.

6.2 MONTHLY PROGRESS PAYMENTS. The College will make progress
payments as the Work proceeds based on written invoices submitted monthly by the Contractor
and approved by the Architect and the College. No payments will be made until the Contractor
submits a unit schedule break down showing the portions of the total Contract Price for each
principal category of Work and value loaded CPM schedule allocating the Contract Price among
the schedule activities. Monthly progress payment amounts shall be based on the percentages of
the Work completed as of the end of the pay period (less earlier payments). All payment requests
or invoices and all payments shall be governed by the payment provision of the General Conditions
as well as any special requirements of this Contract, including the requirement that progress
payments shall be based on a unit schedule breakdown and a value loaded CPM schedule.
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6.3  RETAINAGE. The College will retain 2% of the amount due on each progress
payment pending Final Completion of the Work. The holding and release of retainage shall be
governed by the payment provision of the General Conditions.

6.4 CHANGE ORDERS. The Contractor shall invoice for change order work in the
monthly progress payment invoices as the change order work is performed, but only after a written
change order and TCNJ issued Purchase Order has been signed by the College. Changes in the
Work shall be governed by the change order provision of the General Conditions.

6.5 FINAL PAYMENT. Upon final completion of all Work included in the Contract
Documents including all change orders, acceptance of the Work by the Architect and the College,
the satisfactory completion of all of the requirements in the General Conditions for final
completion, and the issuance of the Certificate of Final Completion, the Contractor will be paid
the fully adjusted Contract Price including any retainage withheld (less earlier payments). The
invoice for final payment and final payment shall also be subject to the payment provision of the
General Conditions and any special requirements of this Contract.

6.6 PAYMENT TERMS. All invoices and payments shall also be subject to the
General Conditions, including the provisions regarding payments, to the right of the College to
withhold payments or to make deductions from payments, and to the Prevailing Wage Act
requirements set forth in the General Conditions. The College will pay proper final invoices within
thirty (30) days of their submission to the College with the approval of the Architect.

6.7 SUBMISSION OF INVOICES. Prior to the submission of the invoice, the
Contractor will submit to the College and the Architect, in draft form, a “pencil copy” of the
monthly invoice for review and approval setting forth each line item for which the Contractor
intends to request payment in that invoice based on the claimed percent completed for that line
item. Upon receipt of said “pencil copy”, the College and the Architect shall observe the Work in
place and, on the basis of such observations, will either approve the amounts requested or modify
the Contractor’s request, based on the College’s independent assessment of the Work in place. The
College will then return the pencil copy invoice to the Contractor for the Contractor to then adjust
and submit the final invoice with the agreed to percentages completed per line item to the College
for payment. No invoice shall be submitted for payment until all amounts and completion
percentages have been determined in this manner.

6.8 PROMPT PAYMENT ACT. For the purposes of the State’s Prompt Payment Act,
N.J.S.A. 2A:30A-1, et seq.:

(a) An invoice will be deemed to have been received when it is received by the
College at the address designated in the pre-construction conference for receipt of the invoices.

(b) The “billing date” as that term is used in N.J.S.A. 2A:30A-2 shall be the
earlier of the date upon which an invoice for payment is approved for payment or 20 days after the
invoice is received, unless within such 20 day period the invoice is found to be incomplete or
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otherwise unacceptable and returned to the Contractor, with a written explanation of deficiencies,
the amount withheld and the reasons for withholding payment.

(c) In the event that an invoice is found to be deficient and returned to the
Contractor, the “billing date” shall be calculated from the date that a corrected invoice is received.

(d) Payment shall be considered to have been made on the date on which a
check for such payment is dated.

(e) Payment terms (e.g., “net 20”’) offered by the Contractor shall not govern
the College’s obligation to make payment.

(H The following periods of time will not be included in the calculation of the
due date of the Contractor’s invoice:

(1) Any time elapsed between receipt of an improper invoice and its
return to the Contractor, not to exceed 20 calendar days; or

(i1) Any time elapsed between the College’s return of an improper
invoice to the Contractor and the College’s receipt of a corrected invoice.

If the State’s Prompt Payment Act is amended, or the language stated herein is inconsistent
with the language contained in the State’s Prompt Payment Act, the language of the State’s Prompt
Payment Act shall control.

6.9 LIMITATIONS ON APPLICABILITY. The provisions of this Article shall not
govern the College’s payment obligations nor shall they supersede or modify any other contractual
provision allowing the withholding of monies from the Contractor to the extent that the Contractor
has not performed in accordance with the provisions of the Contract Documents. This Article also
shall not govern the College’s payment obligations nor supersede or modify any other contractual
provision governing the Contractor claims for additional compensation beyond the base Contract
Price and approved change orders.

6.10 INTEREST. Interest shall be payable on amounts due the Contractor if not paid
within thirty (30) calendar days after the billing date specified above, as provided under the State’s
Prompt Payment Act, N.J.S.A. 2A:30A-1, et seq. Interest on amounts due shall be payable to the
Contractor for the period beginning on the day after the required payment date and ending on the
date on which the check for payment is drawn. Interest may be paid by separate payment to the
Contractor, but shall be paid within 30 days of payment of the principal amount of the approved
invoice. Nothing in this Article shall be construed as entitling the Contractor to payment of interest
on any sum withheld by the College for any reason permitted under the Contract Documents or
applicable law, or on any claim for additional compensation, over and above sums due under the
base Contract Price or approved change orders.
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ARTICLE 7
DISPUTE RESOLUTION

7.1 If a dispute or claim arises out of or relates to this Contract, or the breach thereof,
and if the dispute cannot be settled through negotiation, the method for resolution of such dispute
or claim shall be as provided in the dispute resolution provision of the General Conditions.

ARTICLE 8
TERMINATION OR SUSPENSION

8.1 This Contract may be terminated by the College as provided in the termination and
suspension provision in the General Conditions.

8.2 The Work may be suspended by the College or the Contractor as provided in
termination and suspension provision in the General Conditions.

ARTICLE 9
INSURANCE AND BONDS

9.1 CONTRACTOR’S INSURANCE. The Contractor shall purchase and maintain
insurance as set forth in the insurance and bonds provision of the General Conditions. To the
extent the Contractor shall be required to purchase and maintain additional insurance or
insurance that differs from that set forth in the General Conditions, such requirements are set
forth below:

[ ]

9.2 SUBCONTRACTOR’S INSURANCE. The Contractor shall ensure that its
Subcontractors purchase and maintain insurance as set forth in the insurance and bond provision
of the General Conditions.

9.3 PAYMENT AND PERFORMANCE BOND. The Contractor shall furnish the
College with a payment bond and a performance bond as set forth in the insurance and bond
provision of the General Conditions.

ARTICLE 10
OTHER PROVISIONS

10.1 CONTRACTOR REPRESENTATIONS. The Contractor represents to the
College that it has:

(a) Examination of the Contract Documents. Examined and carefully

studied the Contract Documents and the other documents in the bid documents, and that they are
sufficient for performing the Work at the Contract Price.
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(b) Examination of Site. Visited the site and become familiar with and is
satisfied as to the general, local and site conditions that may affect the cost, progress, and
performance of the Work.

(c) Familiarity with Law. Familiarized itself with all federal, state, and local
laws and regulations that may affect the cost, progress, and performance of the Work.

(d) Familiarity with Other Information and Other Documents. Carefully
studied all reports of investigations and tests of the site and subsurface conditions at or
contiguous to the site and all drawings of physical conditions at the site including surface or
subsurface composition, water, structures and utilities at or near to the site.

(e) Additional Information Not Required for Bidding or Contract
Performance. Does not consider that any further examinations, investigations, explorations,
tests, studies, or data are necessary for the performance of the Work at the Contract Price.

10.2 ASSIGNMENT OF CONTRACT. The Contractor may not assign this Contract
or any rights under or interests in this Contract including its right to payments under this Contract.

10.3 CONTRACTOR PERSONNEL ASSIGNED. The Contractor’s team for this
Project shall consist of the following personnel, who shall not be reassigned without the College’s
prior written consent:

Name Position

Project Executive
Project Manager
Project Superintendent
Project Scheduler

The College reserves the right to request and have any member of the Contractor’s or
Subcontractor’s staff replaced on the Project for any non-discriminatory reason.

10.4 NOTIFICATIONS/AUTHORIZED REPRESENTATIVE. All Notices
required under this Contract shall be in writing, signed by the party giving same, and shall be
deemed properly given only if hand delivered, sent by reputable overnight courier, or by registered
or certified U.S. mail, return receipt requested, postage pre-paid and addressed as provided below.
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Notice to the Contractor/Contractor’s Representative. Written notices from the
College and/or the Architect to the Contractor should be addressed to the Contractor’s
Representative:

Attn:

Notice to the College/College’s Representative: ~ Written notices from the
Contractor to the College should be addressed to the College’s Representative:

The College of New Jersey
PO Box 7718,

Ewing, New Jersey 08628
Attn:

with a copy to the College’s General Counsel as follows:

Michael J. Canavan

Vice President and General Counsel
The College of New Jersey

PO Box 7718

Ewing, NJ 08628-0718

The College’s Contracting Officer hereby authorizes the College’s Representative to receive all
Contract related correspondence.

Notice to the Architect: Written notices from the Contractor to the Architect

should be addressed to: . .
BurnsEngineering

2001MarketStreet,Suite600
PhiladelphiaPA 19103

Attn:

Neither the College’s nor the Contractor’s Authorized Representatives shall be changed without
7 days’ written notice to the other party.

10.5 CONTRACT TERMS, CHANGES, AND LAW. This Contract constitutes the
entire agreement between the College and the Contractor, and it shall be governed by the law of
the State of New Jersey. The terms and conditions of this Contract may not be changed except by
a writing signed by the Contractor and the College.
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10.6 COUNTERPARTS AND SIGNATURES. This Contract may be executed in
counterparts. All executed counterparts shall constitute one contract, and each counterpart shall
be deemed an original. The parties hereby acknowledge and agree that facsimile signatures or
signatures transmitted by electronic mail in so-called “pdf” format shall be legal and binding and
shall have the same full force and effect as if an original of this Contract had been delivered. The
College and the Contractor (1) intend to be bound by the signatures on any document sent by
facsimile or electronic mail, (2) are aware that the other party will rely on such signatures, and (3)
hereby waive any defenses to the enforcement of the terms of this Contract based on the foregoing
forms of signature.

10.7 NO IMPLIED COVENANTS OR WARRANTIES. The Contractor
acknowledges that there are no implied covenants or warranties from the College under this
Contract.

10.8 SEVERABILITY. If any term or provision of the Contract Documents are to any
extent held invalid or unenforceable, and if the provisions of the Contract Documents that are
essential to each party’s interests otherwise remain valid and enforceable, then (i) the remaining
terms and provisions in the Contract Documents will not be affected thereby, (ii) each term and
provision of the Contract Documents will be valid and enforceable to the fullest extent permitted
by law, and (iii) the court/arbitrator(s) will give the offending provision the fullest meaning and
effect permitted by law.

10.9 HEADINGS. The headings used in this Contract are for convenience and reference
only, and are not part of this Contract, and do not in any way control, define, limit or add to the
terms and conditions hereof.

10.10 INTERPRETATION/RULES OF CONSTRUCTION. The parties
acknowledge that each party, and if it so chooses, its counsel, have reviewed and revised this
Contract and that the normal rule of construction to the effect that any ambiguities be resolved in
favor of the non-drafting party shall not be employed in the interpretation of this Contract or any
amendments or exhibits thereto.

THE COLLEGE OF NEW JERSEY

By By

William Rudeau, Mark Mehler, Associate VP
Director of Design and Construction for Finance & Budget Planning

Date Date
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By By
Roger Demareski,
Vice President for Operations
Date Date
By By
Maggie Greco,
Senior Director of Facilities Planning
and Construction
Date Date
CONTRACTOR:
By
Title
Date
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Anup Kapur,
Executive Director of Procurement

Michael Reca
Associate VP of Facilities
Management
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ARTICLE 1
CONTRACT DOCUMENTS, INTERPRETATION, INFORMATION FOR BIDDERS,
CLAIMS BASED ON BID AND CONTRACT DOCUMENTS

1.1 Definitions.

Terms defined in the Contract for Construction shall have the meaning provided therein.
Definitions for the purpose of these General Conditions include the following:

Addendum: A document issued to bidders by the College prior to the bid due date which
supplements, revises or modifies the bid solicitation documents furnished for bidding purposes,
and which must be identified and included in bids for the Contract.

Architect: The Architect (A/E) engaged by the College to design the Project, to prepare the design
documents and assist with bid documents, and may administer the Contract and act as the agent of
the College as described in the Contract.

Bulletin: A document prepared by the Architect describing proposed changes or additions to the
Work in the Contract Documents that is issued after Contract award. If the College decides to
implement the change, it will provide the bulletin to the Contractor and ask it to submit a change
order proposal or request (in accordance with the change order provisions in the Contract for
Construction, these General Conditions and other sections of the bidding documents).

Change Order Proposal or Change Order Request: A written proposal or request submitted by the
Contractor in accordance with the change order provision of the Contract for Construction, these
General Conditions and other sections of the bidding documents, including proposals submitted in
response to Contract Change Directives, which proposes cost, time and other terms under which
the Contractor will perform changed work under the Contract. If accepted by the College, a written
change order signed by the Vice President for Administration and a TCNJ Purchase Order signed
by the Contracting Officer of the College, and if accepted by the Contractor in writing, it will
become part of the Contract as a change order.

The College’s Representative: The College’s Representative is a person or persons designated by
the College to act on its behalf in administering the Contract for the College. The College’s
Representative may include the Director of Campus Construction, the Project Manager or an
independent construction manager working for the Office of Campus Construction.

College Site Superintendent: The College Site Superintendent is a person or persons designated by
the College to witness, observe, record and report on activities in and around the construction site.
The Site Superintendent does not have the authority to stop or change the scope of the Work of the
Contract Documents.

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

Contract Amendment: The Contract can only be amended by (1) a written amendment identified
as such that is signed by the College and the Contractor, (2) a change order signed in accordance
with the Contract Documents, (3) a written Contract Change Directive (CCD) issued by the
College that should result in a change order unless issued to address some fault of the Contractor,
(4) a written approval or acceptance by the College or the Architect of a change requested by the
Contractor in writing, provided the request for a change is specifically identified in a submittal.

Contract Change Directive (CCD): A Contract Change Directive (CCD) is a written directive
issued by the College which orders an addition, deletion, clarification of a disputed item or revision
in the Work, or a response to an emergency. A CCD does not by itself change the Contract, but it
should result in a change order which does change the Contract Price or Contract Times if
warranted. A CCD should specify the terms of the change order (if deemed warranted by the
College) which will result, and/or specify a deadline for the submission by the Contractor of a
proper change order request, and/or contain other similar terms.

Contract Documents: The Contract Documents are enumerated in Article 2 of the Contract for
Construction.

Contract Limit Lines: The lines shown on the Plans that limit the boundaries of the Project site,
and beyond which no construction work or activities shall be performed by the Contractor unless
otherwise specified in the Contract Documents, including the Plans and Specifications and
supplemental General Conditions.

Contracting Officer: The Associate Treasurer of the College shall be the Contracting Officer in
connection with the Contract and the Project. The Contracting Officer and other designee shall
have authority to act on behalf of the College under the Contract.

Field Order (FO): A written order issued by the Architect or the College which requires minor
changes in the Work that do not result in a change in the Contract Price or the Contract Times. If
the Contractor believes that a field order warrants the issuance of a change order that changes the
Contract Times or Contract Price, it must notify the College and the Architect in writing within 48
hours, and its notice must specify the terms of the change order that it believes are warranted,
including specific time and price change requests.

Plans: The Plans are the graphic and pictorial portions of the Contract Documents showing the
design, location and dimensions of the Work, generally including plans, elevations, sections,
details, and diagrams.



Project: The Project is the total construction of the Work performed under the Contract Documents
and may include construction by the College and by separate contractors that the College has
specifically identified.

Specifications: The Specifications are that portion of the Contract Documents consisting of the
written requirements for materials, equipment, systems, standards and workmanship for the Work,
and performance of related services prepared by the Architect or the College.

Supplemental General Conditions: The part of the Contract Documents which amends or
supplements these General Conditions for the Project.

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

1.2 Intent Of Contract Documents.

The intent of the Contract Documents is to describe a functionally complete and
aesthetically acceptable Project to be constructed and completed by the Contractor in every detail
in accordance with the Contract Documents. Any Work, services, materials, equipment or
documentation that may be reasonably inferred from the Contract Documents or from prevailing
custom or trade usage as being required to produce a complete Project shall be supplied by the
Contractor whether or not specifically identified at no additional cost to the College. Where the
Contract Documents describe portions of the Work in general terms but not in complete detail,
only the best construction practices and only materials and workmanship of the first quality are to
be used. Only where the Contract Documents specifically describe a portion of the Project as being
performed by others is the Work to be considered to include less than the entire Project.

1.3 Interpretation Of Contract Documents.

When two or more interpretations of a Specification for the Work are possible, the most
stringent or the highest cost interpretation shall apply as determined by the Architect. The Architect
(or in the absence of the Architect, the College) shall be the sole interpreter of the Plans and
Specifications and the Contractor's performance therewith. It is the intent of these Plans and
Specifications to provide materials of a quality consistent with the highest standards provided
under similar circumstances in the same general geographical area and that will result in long- term
use and efficient operation.

14 Law And Referenced Standards.

The Contractor is required to comply with all federal, state and local laws and regulations
that apply to the Project, the Work and the Contract. Where the Contract Documents refer to any
publication, including but not limited to any standard, which affects any portion of the Work or
the Project, it shall be considered to mean the edition or revision in effect on the bid due date unless
otherwise specified in the Contract Documents. No provision in any publication including



any standard shall create an obligation on the part of the College or the Architect to supervise or
direct the Contractor’s Work.

1.5  Plans And Specifications.

The Plans will include general plans and such details as deemed necessary to give a
comprehensive representation of the construction required. The Contractor shall keep one set of
Plans available at the Project site, which shall be available for inspection by the College and the
Architect at all times. All alterations affecting the requirements in the Plans must be authorized by
the College and the Architect in writing, and shall be promptly noted on the Contractor’s record
set of Plans, which are maintained at the site for inspection by the Contractor, the College and the
Architect.

1.6 Order Of Precedence Of Contract Documents.

Each of the Contract Documents is an essential part of the Contract, and a requirement
specified in one part of the documents is binding as if specified in all. The Contract Documents
are intended to be complementary and to describe and provide for a complete Project. The
obligations of the Contractor under the various Contract Documents shall be cumulative and to the
extent that one of the Contract Documents imposes a stricter or more costly requirement or higher
standard upon the Contractor than does another Contract Document, the more stringent or more
costly requirement or higher standard, as determined by the Architect, shall apply. Otherwise, if
there is any conflict among the Contract Documents, the signed Contract for Construction and all
approved change orders shall control. As to the other Contract Documents, the order of precedence
shall be as follows:

(a) Contract for Construction

(b) Addenda

(c) Supplemental General Conditions
(d) General Conditions

(e) Specifications

® Plans
1. Notes
ii. Large Scale Details
1il. Sections
v. Elevations

(g) Scope of Work Description

1.7 Organization Of Plans And Specifications.

The arrangement of the Plans and the organization of the Specifications into divisions,
sections or articles shall not be construed by the Contractor as being intended to divide or allocate
the Work among Subcontractors or trades or to establish the scope of the Work to be performed
by particular Subcontractors or trades. The College is not liable for the Contractor dividing and
separating the Contract Documents into individual packages to Subcontractors. Items that the
Contractor fails to include or provide for shall be at the Contractor’s sole risk and



cost. The Contract Documents work together as a whole and, therefore, the Contractor is
required to coordinate the entire package with all its Subcontractors.

1.8 Required Approvals.

In all cases where approvals or decisions under the Contract Documents are required from
the College, the Work shall not proceed without the required approvals and decisions in writing.

1.9 Conformity Of Work To Contract Documents.

All Work performed shall conform to the lines, grades, cross-sections, dimensions, material
requirements, tolerances, details and other information in the Contract Documents. The purpose of
tolerances is to accommodate occasional minor variations from the middle portion of the tolerance
range that are unavoidable despite reasonable construction practices. When a maximum or
minimum tolerance value is specified, the material and the Work shall be controlled so that they
shall not be preponderantly of borderline quality or dimension.

1.10  Work Involving Existing Structures.

On projects involving alterations, remodeling, repairs, installations or other work in pre-
existing structures or systems, the Contractor shall by personal inspection of the existing structures
and systems satisfy itself as to the accuracy of any information provided that may affect the
quantity, size and/or quality of materials required for a satisfactorily completed Project, including
information that is not identified or included in the Plans and Specifications. The Contractor shall
provide all material and labor required to complete the Work based on conditions that can be
reasonably observed by a competent and diligent contractor before bidding.

1.11 Verification Of Dimensions.

The Contractor shall verify all dimensions at the job site and shall take any and all
measurements necessary to verify the information in the Plans. The Contractor shall properly and
accurately layout and survey the Work. Any errors or discrepancies affecting the layout of the
Work shall be reported to the Architect and the College immediately in writing. No Work affected
by any error or discrepancy shall proceed until such discrepancy is resolved by a written decision
of the Architect with the consent of the College.

1.12 Manufacturer Literature.

Manufactured articles, materials and equipment shall be installed, applied, connected,
erected, used, cleaned and conditioned in accordance with the manufacturer’s written instructions
unless otherwise specified in the Contract Documents. If there is any conflict between
manufacturer literature and the Contract Documents, it shall be reported by the Contractor to the
Architect and the College in writing, and the Contractor shall not proceed without a written
decision by the Architect with the consent of the College.



1.13  Quality -- General Requirement.

Where no explicit quality or standard are specified for Work, materials or equipment, they
shall be new, of good quality, free of defects, suitable for their intended use, in conformity with
the Contract Documents, and consistent with the highest quality of the surrounding Work and of the
construction of the Project generally.

1.14 Examination Of Contract Documents Before Bidding/Errors.

The Contractor represents and warrants that before bidding it examined and carefully
studied the Contract Documents and other documents included or referred to in the bid documents.
The Contractor also represents and warrants that the documents are sufficient for bidding and
performing the Work at the Contract Price. Should it appear that any of the Work or materials are
not sufficiently or properly detailed or explained in the Contract Documents, the Contractor shall
notify the College in writing before the bid deadline for submitting questions.

Errors, omissions, conflicts, discrepancies, inconsistencies or other defects in the Contract
Documents or between the Contract Documents and any codes, standards or other applicable
documents which are capable of being discovered by a diligent and competent contractor before
bidding shall be reported to the College in writing before the bid deadline for submitting questions.
If errors, omissions, inconsistencies or other defects in the Contract Documents are not discovered
until after the bid due date, the Contractor shall promptly notify the College and the Architect of
them in writing, provide written recommendations regarding changes or corrections to resolve any
such errors, omissions, inconsistencies or defects, and obtain the Architect’s written interpretation
and approval with the consent of the College before proceeding with the Work affected.

1.15 Site Information.

Soil borings, test pits or other subsurface or site information regarding the physical site and
subsurface conditions on or near the site may have been obtained from independent contractors for
the purpose of preparing the design documents for the Project rather than for the purpose of
contractor estimating or bidding. Such information may be identified or included in the Contract
Documents so that it can be reviewed by bidders during the bidding phase, but because of the
limited nature and purpose of the information, it shall not be considered to be part of the Contract
Documents, and the Contractor must assume responsibility for interpreting and relying upon the
information.

1.16 Sufficiency Of Documents Provided For Bidding.

The Contractor represents and warrants that before bidding it carefully studied all reports,
surveys and documents included or identified in the bid documents regarding observations,
inspections, investigations and tests of the site and subsurface conditions at or near the site, and all
information provided to bidders regarding physical conditions at or near the site, including surface
and subsurface composition, water, structures and utilities, and that it determined that no further
examinations, investigations, tests, studies or data were necessary for bidding or the performance
of the Work at the Contract Price. If the Contractor concluded that additional



information is required, it must notify the College in writing before the bid deadline for
submitting questions.

1.17 Examination Of Site Before Bidding.

The Contractor represents and warrants that before bidding it familiarized itself with the
site and was satisfied as to the general, local and site conditions which may affect the cost, progress
and performance of the Work and the Contract, and that its bid and bid price take into account all
such conditions. No additional costs will be borne by the College for conditions that existed and
were reasonably observable or described at the time of bidding.

1.18 Hazardous Materials On Site.

The Contractor will not be responsible for hazardous environmental conditions uncovered
or discovered on the site that were not disclosed in the Contract Documents and that were not
caused by the Contractor or anyone working through or under the Contractor. If such conditions
are discovered, the Contractor shall stop work and notify the College in writing immediately. The
College may issue a written directive to the Contractor requiring it to stop work until the hazardous
environmental condition is remedied, and the Contractor will be entitled to an extension of the
Contract Times if an extension is warranted under the provisions of the Contract for Construction
and these General Conditions regarding extensions. The College may also make changes in the
Contract in response to the conditions, and the Contract will be changed in accordance with the
change order provisions in the Contract for Construction and these General Conditions.

1.19 Limitation On Claims Based On Contract Documents And
Information Provided For Bidding.

The Contractor may not assert claims for extra compensation beyond the bid and Contract
Price for constructing the completed Project by reason of any errors, omissions, inconsistencies,
or defects in the Contract Documents that are discoverable by a diligent and competent contractor,
because of (i) its obligation to review and study the bid documents before submitting its bid, (ii)
its representation in the Contract Documents that it did so, and (iii) its obligation to notify the
College in writing of any such errors, omissions, inconsistencies, or defects before submitting its
bid,. In addition, the Contractor may not assert claims for extra compensation beyond the bid and
Contract Price for constructing the completed Project by reason of any lack of information
affecting the construction of the Project at the time of bidding, or errors in the information included
or referenced in the bid documents except to the extent explicitly permitted by the Contract for
Construction or these General Conditions. The Contractor shall notify the College in writing
before submitting its bid of any errors or omissions in the information provided or be precluded
from seeking extra compensation or asserting a claim. This limitation on claims may be modified
and further restricted in the signed Contract for Construction when the Contract Documents
explicitly require the Contractor to participate in any aspect of the design phase.

The Contractor may assert claims for extensions and additional compensation in
accordance with the provisions of the Contract for Construction and these General Conditions if



information regarding the site that is identified in the bid or Contract Documents is factually
inaccurate, and the inaccuracy is one that a reasonably competent and diligent contractor would
not discover in preparing a bid. The Contractor may not assert a claim for an extension or extra
compensation when it claims, not that the information is factually inaccurate, but rather that
conclusions, inferences or judgments made in reliance on accurate information prove to be
incorrect.

ARTICLE 2
THE COLLEGE

2.1 General Rights And Responsibilities Of The College.

The College as the owner of the Project is entitled to have the Contractor perform and
complete the Work in accordance with the Contract Documents, including the time of completion,
quality and documentation requirements of the Contract. The College for its part undertakes to
furnish the site, to notify the Contractor of any restrictions on the site that could affect the
Contractor’s performance of the Contract, to obtain approvals relating to the site that are needed
for the construction to proceed, to pay the Contractor in accordance with the Contract, and to act
reasonably in reviewing all documentation, claims and questions properly submitted to it under the
Contract. The College also undertakes to provide the information and items that it expressly agrees
in the Contract Documents to provide.

The College shall also have such other rights and responsibilities as are specified in the
Contract Documents. The College will not supervise the Contractor’s Work or be responsible for
the Contractor’s construction means and methods, or the Contractor’s safety practices, or any
failure of the Contractor to comply with the Contract Documents or any laws or regulations.

2.2 The College’s Representative, Authority To Decide Contract
Questions.

The Contracting Officer delegates its authority to the College’s Representative who is
authorized to act and make decisions on behalf of the College regarding matters specified in the
Contract Documents. However, the College’s Representative is not authorized to make or agree to
material changes to the Contract Documents or changes involving the Contract Times or Contract
Price.

All changes to the Contract Documents including change orders that modify Contract Price,
Contract Times or other material change to the Contract Documents must be reviewed and
approved by the Contracting Officer or his/her designee. The Contracting Officer designates that
the Vice President for Administration is authorized to approve change orders.

The College’s Representative, in consultation with the Architect, is authorized to decide
on behalf of the College, all questions regarding the quality, acceptability and rate of progress of
the Work, all questions regarding the interpretation of the Contract Documents, the acceptability
of the performance of the Contract by the Contractor, and the compensation due to the Contractor.
Where the College’s Representative is authorized to render decisions under the
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Contract for Construction or these General Conditions regarding disputes or claims, he/she shall
consult with the Architect and shall not act arbitrarily so as to unfairly benefit either the College
or the Contractor.

2.3 Required Approvals.

In all cases where approvals or decisions are required from the College under the Contract
Documents, such approvals or decisions shall be made reasonably, except in cases where a specific
standard applies such as, for example, situations where the College is entitled to exercise
unqualified discretion in selecting the types of materials, products or construction which it decides
to procure.

24 Information Required From The College.

Information which the Contract Documents specify the College will provide shall be
provided with reasonable promptness.

2.5 Permits.

The College will arrange and pay for permits and permit inspections, including building
code permits except to the extent that the Specifications specify otherwise. The Contractor will
arrange for and coordinate all inspections and the dates and times for all inspections with local,
state and independent agencies and include the College’s Representative or the Site Superintendent.

2.6 The College’s Inspection Of The Project.

The College shall have the right to be represented at the site by the College’s
Representative(s), the Site Superintendent and other College employees designated by the College,
the Architect, and other consultants designated by the College or the Architect. The College and
its representatives shall have the right to visit the site, inspect Work and materials, inspect Project
documentation, conduct tests, attend meetings, meet with the Contractor’ and the Subcontractors’
representatives, investigate problems, conduct studies, and make reports. The College and its
representatives shall be allowed access to all parts of the Work, and the Contractor shall furnish
them with information and assistance when they request it.

The Contractor shall give the College and the Architect timely notice of readiness of Work
for observation, inspection and testing, and shall cooperate with these efforts. The Contractor shall
also comply with any inspection and testing procedures specified in the Contract Documents.

The Contracting Officer, the Architect and the College’s Representative shall have the right
to direct the Contractor to remove or uncover unfinished Work if deemed necessary to inspect
Work or materials in place.

If Work is covered before it is inspected because the College, the Architect or any
consultant were not afforded reasonable notice and an opportunity to inspect, or where the



Contract Documents or any law require an inspection, the Contractor shall uncover and replace
Work at its own expense if required to do so by the College.

If any other portion of the Work not specifically required to be inspected is covered, and
the College or the Architect did not ask to observe or inspect the Work before it was covered, the
College may nonetheless ask to inspect the Work. If the College makes such a request, the
Contractor shall uncover the Work for inspection. If the Work uncovered is found to be in
accordance with the Contract Documents, the cost of uncovering and replacement shall be paid by
the College by a change order. If the Work uncovered is found not be to in compliance with the
Contract Documents, the Contractor shall pay all costs of uncovering and replacement, and also
remedy the defect or deficiency at its own cost.

The College at all times retains the right to stop all or part of the Work by a written direction
because of defective Work until the defect is eliminated. This right shall not give rise to any duty
on the part of the College to exercise the right for the benefit of the Contractor or those performing
its Contract.

The College at all times retains the right to stop all or part of the Work due to concerns
with the effectiveness of the Contractor's safety program required under Article 5.2. The College
may require the Contractor to provide a written plan to correct safety deficiencies, an on-site safety
supervisor, or other administrative or engineering controls to ensure the safety of personnel
impacted or potentially impacted by Contractor operations. The Contractor shall indemnify, defend
and hold the College harmless from fines issued by Federal, State or Local OSHA enforcement.

2.7  The College’s Inspectors, Duties And Limitations

If the College designates inspectors to inspect Work and materials and Project
documentation, they will not be authorized to alter or waive any requirements or provisions in the
Contract Documents. The College’s inspectors will not be authorized to issue instructions contrary
to the Contract Documents or to act as foremen or employees of the Contractor. The College’s
inspectors have the authority to reject unsuitable Work or materials, subject to written confirmation
by the College’s Representative. If the Contractor believes that any action of a College inspector
is contrary to the Contract Documents, it shall notify the College’s Representative and the
Architect in writing within 48 hours. The College does not undertake to have inspectors sufficient
in number to inspect every item of Work or material as it is provided, or to have inspectors with the
expertise needed to judge every aspect of the Work.

The Contractor shall remain responsible for defective Work or materials irrespective of any
inspections or lack of inspections during the Work. If the Contractor seeks a binding determination
of the acceptability of Work or materials during the performance of the Contract, it shall do so by
making a written request for such a determination to the College’s Representative with a copy to
the Architect.
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Campus Steam Repairs MH - STEM

Date: April 16, 2026

General Work Description:

L.

Coordinate a shutdown with TCNJ to properly isolate MH-STEM. Provide construction schedule to TCNJ
for review.

Remove all existing piping, valves, traps, supports and associated accessories within the manhole.

Excavate 3-5 feet outside the manhole to uncover existing steam piping. Provide appropriate sheeting,
shoring, site protection and dewatering as indicated in the attached specifications. Protect the structure and
prevent undermining the structure.

Cut piping back 3-5 feet outside the manhole. Maintain and support pipe anchors. If pipe anchors are in poor
condition, notify TCNJ.

Remove and dispose of all existing piping, valves and insulation (no asbestos).
Provide material submittals for approval on pipes, valves, traps, insulation and waterproofing.
Provide cast-in place sump pit 2’x2°x1.6’ deep below manhole lid without ladder per the detail provided.

Furnish and install new steam piping as indicated in the attached drawings and specifications and bring into
the manhole, centered at the existing openings. Provide link seal through wall and provide end seals on
piping with anchor blocks outside the manhole. For penetrations without exterior anchors, provide gland
seals. Provide waterproofing at wall penetrations. Provide pipe supports per details and specifications.

a. All steam piping to be welded and 100% x-ray tested.

b. Steam piping to be schedule 40 with condensate as schedule 80, as indicated in attached
specifications.

c. Steam and condensate insulation to be cellular glass.

Provide waterproofing on the interior of all faces of the manhole, including the floor and ceiling using
CEM-KOTE CW Plus — Crystalline/Capillary Waterproofing, or approved equal.



10. Backfill, compact the trench, topsoil 6” and seed impacted areas.

11. Replace all sidewalks removed or damaged during the excavation/work with 4000# concrete
and 6x6 wire mesh.

Additional Items:

1. All work is to include labor and materials for a complete turn key project. Clean up to occur daily
to maintain a safe and clean working site at all times.
2. Prevailing wages apply.

W

Ewing work ordinance is 7am until 10pm

4. All workers to park at the TCNJ parking lot 17. One parking spot will be approved in front of the
STEM building along Metzger Drive

5. Submit the following for approval before proceeding with any work: Pipe, valves, hangers,

supports, sleeves, insulation, pipe labels, link seals, waterproofing
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Technical Specifications for:

The College of New Jersey
Campus Steam MH-STEM

Emergency Repairs

April 10, 2026

Prepared by:

Bur“s NNNNNNNNNNNNNNNN ,INC.



Burns Engineering, Inc. MH-STEM Emergency Repairs
04/10/2026
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SECTION 030130

MAINTENANCE OF CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Removal of deteriorated concrete and subsequent replacement and patching.
Epoxy crack injection.

Corrosion-inhibiting treatment.

Polymer overlays.

Polymer sealers.

ablrwh =

ACTION SUBMITTALS
Product Data: For each type of product.

1. Include construction details, material descriptions, chemical composition, physical
properties, test data, and mixing, preparation, and application instructions.

DELIVERY, STORAGE, AND HANDLING

Comply with manufacturer's written instructions for minimum and maximum temperature
requirements and other conditions for storage.

Store cementitious materials off the ground, under cover, and in a dry location.

Store aggregates covered and in a dry location; maintain grading and other required
characteristics and prevent contamination.

FIELD CONDITIONS

Environmental Limitations for Epoxies: Do not apply when air and substrate temperatures are
outside limits permitted by manufacturer. During hot weather, cool epoxy components before
mixing, store mixed products in shade, and cool unused mixed products to retard setting. Do not
apply to wet substrates unless approved by manufacturer.

Cold-Weather Requirements for Cementitious Materials: Do not apply unless concrete-surface
and air temperatures are above 40 deg F (5 deg C) and will remain so for at least 48 hours after
completion of Work.

MAINTENANCE OF CAST-IN-PLACE CONCRETE
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C.

04/10/2026

Hot-Weather Requirements for Cementitious Materials: Protect repair work when temperature
and humidity conditions produce excessive evaporation of water from patching materials.
Provide artificial shade and wind breaks, and use cooled materials as required. Do not apply to
substrates with temperatures of 90 deg F (32 deg C) and above.

PART 2 - PRODUCTS

2.1

2.2

23

24

A

A.

B.

A.

B.

A.

MANUFACTURERS
Source Limitations: For repair products, obtain each color, grade, finish, type, and variety of

product from single source and from single manufacturer with resources to provide products of
consistent quality in appearance and physical properties.

BONDING AGENTS

Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent: Manufactured product that
consists of water-insensitive epoxy adhesive, portland cement, and water-based solution of
corrosion-inhibiting chemicals that forms a protective film on steel reinforcement.

Mortar Scrub Coat: Mix consisting of 1 part portland cement and 1 part fine aggregate
complying with ASTM C144 except 100 percent passing a No. 16 (1.18-mm) sieve.

PATCHING MORTAR

Patching Mortar Requirements:

1. Only use patching mortars that are recommended by manufacturer for each applicable
horizontal, vertical, or overhead use orientation.

2. Color and Aggregate Texture: Provide patching mortar and aggregates of colors and
sizes necessary to produce patching mortar that matches existing, adjacent, exposed
concrete. Blend several aggregates if necessary to achieve suitable matches.

3. Coarse Aggregate for Patching Mortar: ASTM C33/C33M, washed aggregate, Size No. 8,
Class 5S. Add to patching-mortar mix only as permitted by patching-mortar manufacturer.

Polymer-Modified, Cementitious Patching Mortar: Packaged, dry mix for repair of concrete and
that contains a latex additive as either a dry powder or a separate liquid that is added during
mixing.

1. Compressive Strength: Not less than 5000 psi at 28 days when tested according to
ASTM C109/C109M.

EPOXY CRACK-INJECTION MATERIALS

Epoxy Crack-Injection Adhesive: ASTM C881/C881M, bonding system Type IV at structural
locations and where indicated, Type | at other locations.

1. Capping Adhesive: Product manufactured for use with crack-injection adhesive by same
manufacturer.
2. Color: Provide epoxy crack-injection adhesive and capping adhesive that blend with

existing, adjacent concrete and do not stain concrete surface.

MAINTENANCE OF CAST-IN-PLACE CONCRETE
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2.6

2.7

2.8

A.

A

A.

B.

A.

C.

D.

E.

04/10/2026
CORROSION-INHIBITING MATERIALS
Corrosion-Inhibiting Treatment: Waterborne solution of alkaline corrosion-inhibiting chemicals
for concrete-surface application that penetrates concrete by diffusion and forms a protective film
on steel reinforcement.
POLYMER-OVERLAY MATERIALS
Polymer Overlay: Epoxy adhesive complying with ASTM C881/C881M, bonding system
Type lll, with surface-applied aggregate for skid resistance; free of VOCs.
1. Aggregate: ACI 503.3, oven-dried, washed silica sand.

2. Color and Texture: Matching existing.

MISCELLANEOUS MATERIALS
Portland Cement: ASTM C150/C150M, Type I, Il, or lll unless otherwise indicated.

Water: Potable.

MIXES
General: Mix products, in clean containers, according to manufacturer's written instructions.

1. Do not add water, thinners, or additives unless recommended by manufacturer.
When practical, use manufacturer's premeasured packages to ensure that materials are
mixed in proper proportions. When premeasured packages are not used, measure
ingredients using graduated measuring containers; do not estimate quantities or use
shovel or trowel as unit of measure.

3. Do not mix more materials than can be used within time limits recommended by
manufacturer. Discard materials that have begun to set.

Mortar Scrub Coat: Mix dry ingredients with enough water to provide consistency of thick cream.

Dry-Pack Mortar: Mix required type(s) of patching-mortar dry ingredients with just enough liquid
to form damp cohesive mixture that can be squeezed by hand into a ball but is not plastic.

Concrete: Comply with Section 033000 "Cast-in-Place Concrete

Grout for Use with Preplaced Aggregate: Proportion according to ASTM C938. Add grout
fluidifier to mixing water followed by portland cement, pozzolan, and fine aggregate.

PART 3 - EXECUTION

3.1

A.

CONCRETE MAINTENANCE

Comply with manufacturers' written instructions for surface preparation and product application.

MAINTENANCE OF CAST-IN-PLACE CONCRETE
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3.2

3.3

A.

04/10/2026
EXAMINATION

Notify Owner seven days in advance of dates when areas of deteriorated or delaminated
concrete and deteriorated reinforcing bars will be located.

Locate areas of deteriorated or delaminated concrete using hammer or chain-drag sounding
and mark boundaries. Mark areas for removal by simplifying and squaring off boundaries. At
columns and walls make boundaries level and plumb unless otherwise indicated.

PREPARATION

Ensure that supervisory personnel are on-site and on duty when concrete maintenance work
begins and during its progress.

Protect persons, motor vehicles, surrounding surfaces of building being repaired, building site,
plants, and surrounding buildings from harm resulting from concrete maintenance work.

1. Comply with each product manufacturer's written instructions for protections and
precautions. Protect against adverse effects of products and procedures on people and
adjacent materials, components, and vegetation.

2. Use only proven protection methods appropriate to each area and surface being
protected.

3. Provide temporary barricades, barriers, and directional signage to exclude public from
areas where concrete maintenance work is being performed.

4, Erect temporary protective covers over walkways and at points of pedestrian and

vehicular entrance and exit that must remain in service during course of concrete
maintenance work.

5. Contain dust and debris generated by concrete maintenance work and prevent it from
reaching the public or adjacent surfaces.

6. Use water-mist sprinkling and other wet methods to control dust only with adequate,
approved procedures and equipment that ensure that such water will not create a hazard
or adversely affect other building areas or materials.

7. Protect floors and other surfaces along haul routes from damage, wear, and staining.

8. Provide supplemental sound-control treatment to isolate removal and dismantling work
from other areas of the building.

9. Protect adjacent surfaces and equipment by covering them with heavy polyethylene film
and waterproof masking tape. If practical, remove items, store, and reinstall after
potentially damaging operations are complete.

10. Neutralize and collect alkaline and acid wastes for disposal off Owner's property.

11. Dispose of debris and runoff from operations by legal means and in a manner that
prevents soil erosion, undermining of paving and foundations, damage to landscaping,
and water penetration into building interiors.

Existing Drains: Prior to the start of work in an area, test drainage system to ensure that it is
functioning properly. Notify Engineer immediately of inadequate drainage or blockage. Do not
begin work in an area until the drainage system is in working order.

1. Prevent solids such as aggregate or mortar residue from entering the drainage system.
Clean out drains and drain lines that become sluggish or blocked by sand or other
materials resulting from concrete maintenance work.

2. Protect drains from pollutants. Block drains or filter out sediments, allowing only clean
water to pass.

MAINTENANCE OF CAST-IN-PLACE CONCRETE
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Preparation for Concrete Removal: Examine construction to be repaired to determine best
methods to safely and effectively perform concrete maintenance work. Examine adjacent work
to determine what protective measures will be necessary. Make explorations, probes, and
inquiries as necessary to determine condition of construction to be removed in the course of
repair.

1. Verify that affected utilities have been disconnected and capped.
Inventory and record the condition of items to be removed for reinstallation or salvage.

3. Provide and maintain shoring, bracing, and temporary structural supports as required to
preserve stability and prevent unexpected or uncontrolled movement, settlement, or
collapse of construction being demolished and construction and finishes to remain.
Strengthen or add new supports when required during progress of removal work.

Reinforcing-Bar Preparation: Remove loose and flaking rust from exposed reinforcing bars as
directed by manufacturer.

1. Where section loss of reinforcing bar is more than 25 percent, or 20 percent in two or
more adjacent bars, cut bars and remove and replace as indicated on Drawings.
2. Remove additional concrete as necessary to provide at least 3/4-inch (19-mm) clearance

at existing and replacement bars.
3. Splice replacement bars to existing bars according to ACI 318 (ACI 318M) by lapping,
welding, or using mechanical couplings.

Surface Preparation for Corrosion-Inhibiting Treatment: Clean concrete to remove dirt, oils,
films, and other materials detrimental to treatment application.

Surface Preparation for Overlays:

1. Remove delaminated material and deteriorated concrete surface material.

2. Roughen surface of concrete to produce amplitude of approximately %2* according to
ICRI 310.2.

3. Sweep and vacuum roughened surface to remove debris.

REMOVAL OF CONCRETE
Do not overload structural elements with debris.

Saw-cut perimeter of areas indicated for removal to a depth of at least 1/2 inch. Make cuts
perpendicular to concrete surfaces and no deeper than cover on reinforcement.

Remove deteriorated and delaminated concrete by breaking up and dislodging from
reinforcement.

Remove additional concrete if necessary, to provide a depth of removal of at least 1/2 inch over
entire removal area.

Where half or more of the perimeter of reinforcing bar is exposed, bond between reinforcing bar
and surrounding concrete is broken, or reinforcing bar is corroded, remove concrete from entire
perimeter of bar and to provide at least 3/4-inch clearance around bar.

Test areas where concrete has been removed by tapping with hammer, and remove additional
concrete until unsound and disbonded concrete is completely removed.

MAINTENANCE OF CAST-IN-PLACE CONCRETE
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3.6

3.7
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Provide surfaces with a fractured profile of at least 1/8 inch that are approximately perpendicular
or parallel to original concrete surfaces. At columns and walls, make top and bottom surfaces
level unless otherwise directed.

Thoroughly clean removal areas of loose concrete, dust, and debris.

APPLICATION OF BONDING AGENT

Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent: Apply to reinforcing bars and
concrete by stiff brush or hopper spray according to manufacturer's written instructions. Apply to
reinforcing bars in two coats, allowing first coat to dry two to three hours before applying second
coat. Allow to dry before placing patching mortar or concrete.

Mortar Scrub Coat for Job-Mixed Patching Mortar and Concrete: Dampen repair area and
surrounding concrete 6 inches beyond repair area. Remove standing water and apply scrub
coat with a brush, scrubbing it into surface and thoroughly coating repair area. If scrub coat
dries, recoat before placing patching mortar or concrete.

INSTALLATION OF PATCHING MORTAR

Place patching mortar as specified in this article unless otherwise recommended in writing by
manufacturer.

1. Provide forms where necessary to confine patch to required shape.
2. Wet substrate and forms thoroughly and then remove standing water.

General Placement: Place patching mortar by troweling toward edges of patch to force intimate
contact with edge surfaces. For large patches, fill edges first and then work toward center,
always troweling toward edges of patch. At fully exposed reinforcing bars, force patching mortar
to fill space behind bars by compacting with trowel from sides of bars.

Vertical Patching: Place material in lifts of not more than 1 inch or less than 1/8 and as
recommended by manufacturer. Do not feather edge.

Overhead Patching: Place material in lifts of not more than 1 inch or less than 1/8 inch and as
recommended by manufacturer. Do not feather edge.

Consolidation: After each lift is placed, consolidate material and screed surface.

Multiple Lifts: Where multiple lifts are used, score surface of lifts to provide a rough surface for
placing subsequent lifts. Allow each lift to reach final set before placing subsequent lifts.

Finishing: Allow surfaces of lifts that are to remain exposed to become firm and then finish to a
surface matching adjacent concrete.

Curing: Wet-cure cementitious patching materials, including polymer-modified cementitious
patching materials, for not less than seven days by water-fog spray or water-saturated
absorptive cover.

INSTALLATION OF DRY-PACK-MORTAR

Use dry-pack mortar for deep cavities. Place as recommended in writing by manufacturer.

MAINTENANCE OF CAST-IN-PLACE CONCRETE
030130 -6



Burns Engineering, Inc. MH-STEM Emergency Repairs

3.8

A.

3.9

3.10

3.1
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CONCRETE PLACEMENT

Place concrete according to Section 033000 "Cast-in-Place Concrete”

EPOXY CRACK INJECTION
Clean cracks with oil-free compressed air or low-pressure water to remove loose particles.

Clean areas to receive capping adhesive of oil, dirt, and other substances that would interfere
with bond.

Place injection ports as recommended by epoxy manufacturer, spacing no farther apart than
thickness of member being injected. Seal injection ports in place with capping adhesive.

Seal cracks at exposed surfaces with a ribbon of capping adhesive at least 1/4 inch thick by 1
inch wider than crack.

Inject cracks wider than 0.003 inch to a depth of 8 inches.
Inject epoxy adhesive, beginning at widest part of crack and working toward narrower parts.
Inject adhesive into ports to refusal, capping adjacent ports when they extrude epoxy. Cap

injected ports and inject through adjacent ports until crack is filled.

After epoxy adhesive has set, remove injection ports and grind surfaces smooth.

APPLICATION OF CORROSION-INHIBITING-TREATMENT

Apply by brush, roller, or airless spray in two coats at manufacturer's recommended application
rate. Remove film of excess treatment by high-pressure washing before patching treated
concrete.

APPLICATION OF POLYMER OVERLAY
Apply polymer overlay according to ACI 503.3.

Apply to traffic-bearing surfaces, including parking areas and walks.

END OF SECTION

MAINTENANCE OF CAST-IN-PLACE CONCRETE
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SECTION 031000

CONCRETE FORMING AND ACCESSORIES

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Form-facing material for cast-in-place concrete.
2. Form liners.

3. Shoring, bracing, and anchoring.
DEFINITIONS

Form-Facing Material: Temporary structure or mold for the support of concrete while the concrete
is setting and gaining sufficient strength to be self-supporting.

Formwork: The total system of support of freshly placed concrete, including the mold or sheathing
that contacts the concrete, as well as supporting members, hardware, and necessary bracing.

ACTION SUBMITTALS

Product Data: For each of the following:

1. Exposed surface form-facing material.
2. Concealed surface form-facing material.
3. Form liners.

4. Form ties.

5. Waterstops.

6.

Form-release agent.

DELIVERY, STORAGE, AND HANDLING
Form Liners: Store form liners under cover to protect from sunlight.

Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other
contaminants.

CONCRETE FORMING AND ACCESSORIES
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PART 2 - PRODUCTS

21

2.2

23

A.

PERFORMANCE REQUIREMENTS

Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, shores, and
reshores in accordance with ACI 301, to support vertical, lateral, static, and dynamic loads, and
construction loads that might be applied, until structure can support such loads, so that resulting
concrete conforms to the required shapes, lines, and dimensions.

1. Design wood panel forms in accordance with APA's "Concrete Forming
Design/Construction Guide."
2. Design formwork to limit deflection of form-facing material to 1/240 of center-to-center

spacing of supports.

FORM-FACING MATERIALS
As-Cast Surface Form-Facing Material:

1. Provide continuous, true, and smooth concrete surfaces.

2. Furnish in largest practicable sizes to minimize number of joints.

3 Acceptable Materials: As required to comply with Surface Finish designations specified in
Section 033000 "Cast-In-Place Concrete, and as follows:

a. Plywood, metal, or other approved panel materials.

b. Exterior-grade plywood panels, suitable for concrete forms, complying with
DOC PS 1, and as follows:

1) APA HDO (high-density overlay).

2) APA MDO (medium-density overlay); mill-release agent treated and edge
sealed.

3) APA Structural 1 Plyform, B-B or better; mill oiled and edge sealed.

4) APA Plyform Class I, B-B or better; mill oiled and edge sealed.

Concealed Surface Form-Facing Material: Lumber, plywood, metal, plastic, or another approved
material.

1. Provide lumber dressed on at least two edges and one side for tight fit.

Forms for, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic, paper, or fiber tubes
that produce surfaces with gradual or abrupt irregularities not exceeding specified formwork
surface class.

WATERSTOPS

Flexible PVC Waterstops: U.S. Army Corps of Engineers CRD-C 572, for embedding in concrete

to prevent passage of fluids through joints, with factory fabricate corners, intersections, and
directional changes.

CONCRETE FORMING AND ACCESSORIES
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A.

B.

C.
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RELATED MATERIALS
Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
Form-Release Agent: Commercially formulated form-release agent that does not bond with, stain,
or adversely affect concrete surfaces and does not impair subsequent treatments of concrete

surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.
2. Form release agent for form liners shall be acceptable to form liner manufacturer.

Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or metal form
ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of
concrete on removal.

1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of exposed
concrete surface.

2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in concrete
surface.

PART 3 - EXECUTION

3.1

INSTALLATION OF FORMWORK

Comply with ACI 301.

Construct formwork, so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117 and to comply with the Surface
Finish designations specified in Section 033000 "Cast-In-Place Concrete" for as-cast finishes

Construct forms tight enough to prevent loss of concrete mortar.

1. Minimize joints.
2. Exposed Concrete: Symmetrically align joints in forms.

Construct removable forms for easy removal without hammering or prying against concrete
surfaces.

1. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces.
2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.
3. Install keyways, reglets, recesses, and other accessories, for easy removal.

Do not use rust-stained, steel, form-facing material.

Provide temporary openings for cleanouts and inspection ports where interior area of formwork
is inaccessible.

1. Close openings with panels tightly fitted to forms and securely braced to prevent loss of
concrete mortar.
2. Locate temporary openings in forms at inconspicuous locations.

Chamfer exterior corners and edges of permanently exposed concrete.

CONCRETE FORMING AND ACCESSORIES
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3.3
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At construction joints, overlap forms onto previously placed concrete not less than 12 inches.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work.

1. Determine sizes and locations from trades providing such items.
2. Obtain written approval of Engineer prior to forming openings not indicated on Drawings.

Construction and Movement Joints:

1. Construct joints true to line with faces perpendicular to surface plane of concrete.

2. Install so strength and appearance of concrete are not impaired, at locations indicated or
as approved by Architect.

3. Place joints perpendicular to main reinforcement.

Provide temporary ports or openings in formwork where required to facilitate cleaning and
inspection.

1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to allow
flushing water to drain.
2. Close temporary ports and openings with tight-fitting panels, flush with inside face of form,

and neatly fitted, so joints will not be apparent in exposed concrete surfaces.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and
other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.
INSTALLATION OF EMBEDDED ITEMS

Place and secure anchorage devices and other embedded items required for adjoining work that
is attached to or supported by cast-in-place concrete.

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.

2. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of AISC 303.

3. Clean embedded items immediately prior to concrete placement.

INSTALLATION OF WATERSTOPS

Flexible Waterstops: Install in construction joints and at other joints indicated to form a continuous
diaphragm.

1. Install in longest lengths practicable.

2. Locate waterstops in center of joint unless otherwise indicated on Drawings.

3 Allow clearance between waterstop and reinforcing steel of not less than 2 times the largest
concrete aggregate size specified in Section 033000 "Cast-In-Place Concrete."

4. Secure waterstops in correct position at 12 inches on center.

CONCRETE FORMING AND ACCESSORIES
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3.5
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5. Clean waterstops immediately prior to placement of concrete.
6. Support and protect exposed waterstops during progress of the Work.

REMOVING AND REUSING FORMS

Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support
weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24
hours after placing concrete. Concrete has to be hard enough to not be damaged by form-removal

operations, and curing and protection operations need to be maintained.

Clean and repair surfaces of forms to be reused in the Work.

1. Split, frayed, delaminated, or otherwise damaged form-facing material are unacceptable
for exposed surfaces.
2. Apply new form-release agent.

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.

1. Align and secure joints to avoid offsets.

2. Do not use patched forms for exposed concrete surfaces unless approved by Architect.
SHORING AND RESHORING INSTALLATION

Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and reshoring.
1. Do not remove shoring or reshoring until measurement of slab tolerances is complete.
Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and

provide adequate reshoring to support construction without excessive stress or deflection.

END OF SECTION

CONCRETE FORMING AND ACCESSORIES
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SECTION 032000

CONCRETE REINFORCING

PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY
Section Includes:
1. Steel reinforcement bars.

2. Welded-wire reinforcement.

ACTION SUBMITTALS

Product Data: For the following:

1. Each type of steel reinforcement.
2. Epoxy repair coating.
3. Zinc repair material.

4, Bar supports.

5. Mechanical splice couplers.

Shop Drawings:

1. Include placing drawings that detail fabrication, bending, and placement.

2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, bent bar
diagrams, bar arrangement, location of splices, lengths of lap splices, details of mechanical
splice couplers, details of welding splices, tie spacing, hoop spacing, and supports for
concrete reinforcement.

Construction Joint Layout: Indicate proposed construction joints required to build the structure.

1. Location of construction joints is subject to approval of the Engineer.

CONCRETE REINFORCING
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A.

B.

C.

1.5

A.
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INFORMATIONAL SUBMITTALS
Material Certificates: For each of the following, signed by manufacturers:
1. Epoxy-Coated Reinforcement: CRSI's "Epoxy Coating Plant Certification."
Material Test Reports: For the following, from a qualified testing agency:
1. Steel Reinforcement:

a. For reinforcement to be welded, mill test analysis for chemical composition and
carbon equivalent of the steel in accordance with ASTM A706/A706M.

Field quality-control reports.

QUALITY ASSURANCE

Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and
damage. and to avoid damaging coatings on steel reinforcement.

1. Store reinforcement to avoid contact with earth.

2. Do not allow epoxy-coated reinforcement to be stored outdoors for more than 60 days
without being stored under an opaque covering.

PART 2 - PRODUCTS

2.1

A.

B.

C.

2.2

A.

B.

C.

STEEL REINFORCEMENT

Reinforcing Bars: ASTM A615/A615M, Grade 60, deformed.
Epoxy-Coated Reinforcing Bars:

1. Steel Bars: ASTM A615/A615M, Grade 60, deformed bars.

2. Epoxy Coating: ASTM A775/A775M or ASTM A934/A934M with less than 2 percent
damaged coating in each 12-inch bar length.

Steel Bar Mats: ASTM A184/A184M, fabricated from ASTM A615/A615M, Grade 60, deformed
bars, assembled with clips.
REINFORCEMENT ACCESSORIES

Joint Dowel Bars: ASTM A615/A615M, Grade 60, plain-steel bars, cut true to length with ends
square and free of burrs.

Epoxy-Coated Joint Dowel Bars: ASTM A615/A615M, Grade 60, plain-steel bars,
ASTM A775/A775M epoxy coated.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars and welded-wire reinforcement in place.

CONCRETE REINFORCING
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D.

E.

A.
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1. Manufacture bar supports from steel wire, plastic, or precast concrete in accordance with
CRSI's "Manual of Standard Practice," of greater compressive strength than concrete and
as follows:

a. For concrete surfaces exposed to view, where legs of wire bar supports contact
forms, use CRSI Class 1 plastic-protected steel wire, all-plastic bar supports, or
CRSI Class 2 stainless steel bar supports.

b. For epoxy-coated reinforcement, use CRSI Class 1A epoxy-coated or other
dielectric-polymer-coated wire bar supports.

Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy coating on
reinforcement and complying with ASTM A775/A775M.

Zinc Repair Material: ASTM A780/A780M.

FABRICATING REINFORCEMENT

Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

PART 3 - EXECUTION

3.1

3.2

A.

B.

A.

C.

D.

PREPARATION

Protection of In-Place Conditions:

1. Do not cut or puncture vapor retarder.

2. Repair damage and reseal vapor retarder before placing concrete.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that reduce
bond to concrete.

INSTALLATION OF STEEL REINFORCEMENT

Comply with CRSI's "Manual of Standard Practice" for placing and supporting reinforcement.
Accurately position, support, and secure reinforcement against displacement.

1. Locate and support reinforcement with bar supports to maintain minimum concrete cover.
2. Do not tack weld crossing reinforcing bars.

Preserve clearance between bars of not less than 1 inch, not less than one bar diameter, or not
less than 1-1/3 times size of large aggregate, whichever is greater.

Provide concrete coverage in accordance with ACI 318.
Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

Splices: Lap splices as indicated on Drawings.

CONCRETE REINFORCING
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1. Bars indicated to be continuous, and all vertical bars shall be lapped not less than 36 bar
diameters at splices, or 24 inches, whichever is greater.
2. Stagger splices in accordance with ACI 318.
3. Mechanical Splice Couplers: Install in accordance with manufacturer's instructions.

4, Weld reinforcing bars in accordance with AWS D1.4/D 1.4M, where indicated on Drawings.

Install welded-wire reinforcement in longest practicable lengths.

1. Support welded-wire reinforcement in accordance with CRSI "Manual of Standard
Practice."
a. For reinforcement less than W4.0 or D4.0, continuous support spacing shall not

exceed 12 inches.

2. Lap edges and ends of adjoining sheets at least one wire spacing plus 2 inches for plain
wire and 8 inches for deformed wire.

3. Offset laps of adjoining sheet widths to prevent continuous laps in either direction.

4. Lace overlaps with wire.

Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair coating
in accordance with ASTM D3963/D3963M.

JOINTS

Construction Joints: Install so strength and appearance of concrete are not impaired, at locations
indicated or as approved by Architect.

1. Place joints perpendicular to main reinforcement.

2. Continue reinforcement across construction joints unless otherwise indicated.

Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or
asphalt coat one-half of dowel length, to prevent concrete bonding to one side of joint.
INSTALLATION TOLERANCES

Comply with ACI 117.

FIELD QUALITY CONTROL

Special Inspections: Owner will engage a special inspector to perform field tests and inspections
and prepare test reports.

Inspections:

1. Steel-reinforcement placement.

CONCRETE REINFORCING
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2. Steel-reinforcement mechanical splice couplers.

3. Steel-reinforcement welding.

END OF SECTION

CONCRETE REINFORCING
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SECTION 033000

CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

SUMMARY

Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials,
mixture design, placement procedures, and finishes.

ACTION SUBMITTALS

Product Data: For each type of product.

Design Mixtures: For each concrete mixture.

Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and
placement.

INFORMATIONAL SUBMITTALS

Material certificates.

Material test reports.

Field quality-control reports.

Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional
engineer, detailing fabrication, assembly, and support of formwork.

QUALITY ASSURANCE
Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products and that complies with ASTM C 94/C 94M requirements for production facilities and

equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities."

Testing Agency Qualifications: A independent agency, acceptable to authorities having
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
PRECONSTRUCTION TESTING

Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction
testing on concrete mixtures.

CAST-IN-PLACE CONCRETE
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FIELD CONDITIONS
Cold-Weather Placement: Comply with ACI 306.1.
1. Do not use calcium chloride, salt, or other materials containing antifreeze agents or

chemical accelerators unless otherwise specified and approved in mixture designs.

Hot-Weather Placement: Comply with ACI 301.

PART 2 - PRODUCTS

2.1

2.2

23

24

A.

A.

B.

m

A.

CONCRETE, GENERAL

ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:

1. ACI 301.
2. ACI 117.
FORM-FACING MATERIALS

Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material.
Provide lumber dressed on at least two edges and one side for tight fit.

STEEL REINFORCEMENT

Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.

Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.

Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from as-
drawn steel wire into flat sheets.

Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and
fastening reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports
from steel wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice."

DOWEL ADHESIVE SYSTEM

Where shown on the Contract Drawings, provide a two-component dowel adhesive system to
anchor reinforcing bars or threaded dowels into hardened concrete

1. HIT HY-200 Injection Adhesive Anchor System; Hilti, Inc., Tulsa, OK
2. AC100+ Gold, Powers Fasteners, Brewster, NY
3. AT-X, Simpson Strong-Tie, Pleasanton, CA

CAST-IN-PLACE CONCRETE
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CONCRETE MATERIALS
Cementitious Materials:
1. Portland Cement: ASTM C 150/C 150M, Type I, gray.
2. Fly Ash: ASTM C 618, Class F or C.
3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.
Normal-Weight Aggregates: ASTM C 33/C 33M, graded.
1. Maximum Coarse-Aggregate Size: 1 inch nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Air-Entraining Admixture: ASTM C 260/C 260M.

Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and
that do not contribute water-soluble chloride ions exceeding those permitted in hardened
concrete. Do not use calcium chloride or admixtures containing calcium chloride.

Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type Il

Qb wn =~

Water: ASTM C 94/C 94M and potable.

WATERSTOPS

Flexible PVC Waterstops: CE CRD-C 572, for embedding in concrete to prevent passage of
fluids through joints. Factory fabricate corners, intersections, and directional changes.

1. Model 679; Greenstreak, St. Louis, MO

2. Sealtight Model 6380; W.R. Meadows, Hampshire, IL

3. Or approved equal

Strip type waterstops: as indicated on the Contract Drawings.

1.

Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip, butyl
rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete,
3/4 by 1 inch.

CURING MATERIALS

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 oz./sq. yd. when dry.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.

CAST-IN-PLACE CONCRETE
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Water: Potable.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1 or Type 1-D,
Class A or B and is VOC compliant.

1. Kure-N-Seal; Sonneborn/BASF Admixture Systems, Cleveland, OH
2. L&M Cure R; L&M Construction Chemicals, Inc., Omaha, NE

3. KurexDR-100; Euclid Chemical Co., Cleveland, OH

4, Or approved equal

RELATED MATERIALS

Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber or
ASTM D 1752, cork or self-expanding cork.

CONCRETE MIXTURES, GENERAL

Prepare design mixtures for each type and strength of concrete, proportioned on the basis of
laboratory trial mixture or field test data, or both, according to ACI 301.

Cementitious Materials: Use fly ash, pozzolan, slag cement, and silica fume as needed to
reduce the total amount of portland cement, which would otherwise be used, by not less than 40
percent.

Admixtures: Use admixtures according to manufacturer's written instructions.

1. Use water-reducing or high-range water-reducing admixture in concrete, as required, for
placement and workability.

2. Use water-reducing and -retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial

slabs and parking structure slabs, concrete required to be watertight, and concrete with a
w/c ratio below 0.50.

CONCRETE MIXTURES FOR BUILDING ELEMENTS

Normal-Weight Concrete:

1. Minimum Compressive Strength: 5000 psi at 28 days.

2. Maximum W/C Ratio: 0.40.

3. Slump Limit: 7 inches for concrete with verified slump of 2 to 4 inches before adding high-
range water-reducing admixture or plasticizing admixture, plus or minus 1 inch.

4, Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal
maximum aggregate size.

FABRICATING REINFORCEMENT

Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

CAST-IN-PLACE CONCRETE
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CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M, and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and
delivery time to 60 minutes.

PART 3 - EXECUTION

3.1

A.

B.

C.

3.2

A.

3.3

A.

3.4

A.

B.

3.5

A.

FORMWORK INSTALLATION

Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical,
lateral, static, and dynamic loads, and construction loads that might be applied, until structure
can support such loads.

Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117.

Chamfer exterior corners and edges of permanently exposed concrete.

EMBEDDED ITEM INSTALLATION

Place and secure anchorage devices and other embedded items required for adjoining work
that is attached to or supported by cast-in-place concrete. Use setting drawings, templates,
diagrams, instructions, and directions furnished with items to be embedded.

STEEL REINFORCEMENT INSTALLATION

General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and
supporting reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before
placing concrete.

JOINTS

General: Construct joints true to line with faces perpendicular to surface plane of concrete.

Construction Joints: Install so strength and appearance of concrete are not impaired, at
locations indicated or as approved by Engineer.

WATERSTOP INSTALLATION

Waterstops: Install in construction joints and at other locations indicated, according to
manufacturer's written instructions.

CAST-IN-PLACE CONCRETE
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CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, and embedded items
is complete and that required inspections are completed.

Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete is placed on concrete that has hardened enough to cause seams or planes of
weakness. If a section cannot be placed continuously, provide construction joints as indicated.
Deposit concrete to avoid segregation.

1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

FINISHING FORMED SURFACES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defects repaired and patched. Remove fins and other projections that exceed specified
limits on formed-surface irregularities.

1. Apply to concrete surfaces not exposed to public view.

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and
defects. Remove fins and other projections that exceed specified limits on formed-surface
irregularities.

1. Apply to concrete surfaces exposed to public view.
CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather
protection during curing.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 Ib/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.

Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported
slabs, and other similar surfaces. If forms remain during curing period, moist cure after
loosening forms. If removing forms before end of curing period, continue curing for remainder of
curing period.

Cure concrete according to ACI 308.1, by one or a combination of the following methods:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days.
Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover
for curing concrete, placed in widest practicable width, with sides and ends lapped at
least 12 inches, and sealed by waterproof tape or adhesive. Cure for not less than seven
days. Immediately repair any holes or tears during curing period, using cover material
and waterproof tape.

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall

CAST-IN-PLACE CONCRETE
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within three hours after initial application. Maintain continuity of coating and repair
damage during curing period.

a. Removal: After curing period has elapsed, remove curing compound without
damaging concrete surfaces by method recommended by curing compound
manufacturer.

Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after initial
application. Repeat process 24 hours later and apply a second coat. Maintain continuity
of coating and repair damage during curing period.

CONCRETE SURFACE REPAIRS

Defective Concrete: Repair and patch defective areas when approved by Architect. Remove
and replace concrete that cannot be repaired and patched to Architect's approval.

FIELD QUALITY CONTROL

Special Inspections: Owner will engage a special inspector to perform field tests and
inspections and prepare testing and inspection reports.

Testing Agency: Owner will engage a qualified testing and inspecting agency to perform tests
and inspections and to submit reports.

1.

Testing agency shall be responsible for providing curing container for composite samples
on Site and verifying that field-cured composite samples are cured in accordance with
ASTM C31/C31M.

Testing agency shall immediately report to Architect, Contractor, and concrete
manufacturer any failure of Work to comply with Contract Documents.

Testing agency shall report results of tests and inspections, in writing, to Owner,
Architect, Contractor, and concrete manufacturer within 48 hours of inspections and
tests.

a. Test reports shall include reporting requirements of ASTM C31/C31M,
ASTM C39/C39M, and ACI 301, including the following as applicable to each test
and inspection:

—_
~

Project name.
Name of testing agency.
Names and certification numbers of field and laboratory technicians
performing inspections and testing.
Name of concrete manufacturer.
Date and time of inspection, sampling, and field testing.
Date and time of concrete placement.
Location in Work of concrete represented by samples.
Date and time sample was obtained.
Truck and batch ticket numbers.
) Design compressive strength at 28 days.
)  Concrete mixture designation, proportions, and materials.
)  Field test results.

L
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13) Information on storage and curing of samples before testing, including
curing method and maximum and minimum temperatures during initial
curing period.

14) Type of fracture and compressive break strengths at seven days and 28
days.

C. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing
agency, indicating quantity, mix identification, admixtures, design strength, aggregate size,
design air content, design slump at time of batching, and amount of water that can be added at
Project site.

D. Inspections:

SOk whN =

Headed bolts and studs.

Verification of use of required design mixture.

Concrete placement, including conveying and depositing.

Curing procedures and maintenance of curing temperature.

Verification of concrete strength before removal of shores and forms

Batch Plant Inspections: On a random basis, as determined by Owner’s Project Manager.

E. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with
ASTM C 172/C 172M shall be performed in accordance with the following requirements:

1.

Testing Frequency: Obtain one composite sample for each day's pour of each concrete
mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for
each additional 50 cu. yd. (38 cu. m) or fraction thereof.

a. When frequency of testing provides fewer than five compressive-strength tests for
each concrete mixture, testing shall be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.

Slump: ASTM C143/C143M:

a. One test at point of placement for each composite sample, but not less than one
test for each day's pour of each concrete mixture.
b. Perform additional tests when concrete consistency appears to change.

Slump Flow: ASTM C1611/C1611M:

a. One test at point of placement for each composite sample, but not less than one
test for each day's pour of each concrete mixture.
b. Perform additional tests when concrete consistency appears to change.

Air Content: ASTM C231/C231M pressure method, for normal-weight concrete;

a. One test for each composite sample, but not less than one test for each day's pour
of each concrete mixture.

Concrete Temperature: ASTM C1064/C1064M:

a. One test hourly when air temperature is 40 deg F (4.4 deg C) and below or 80
deg F (27 deg C) and above, and one test for each composite sample.

Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight concrete.

CAST-IN-PLACE CONCRETE
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a. One test for each composite sample, but not less than one test for each day's pour
of each concrete mixture.

Compression Test Specimens: ASTM C31/C31M:
a. Cast and laboratory cure two sets of three 6-inch (150 mm) by 12-inch (300 mm)
or 4-inch (100 mm) by 8-inch (200 mm) cylinder specimens for each composite

sample.

b. Cast, initial cure, and field cure two sets of three standard cylinder specimens for
each composite sample.

Compressive-Strength Tests: ASTM C39/C39M.

a. Test one set of three laboratory-cured specimens at seven days and one set of two
specimens at 28 days.

b. Test one set of three field-cured specimens at seven days and one set of two
specimens at 28 days.

C. A compressive-strength test shall be the average compressive strength from a set
of two specimens obtained from same composite sample and tested at age
indicated.

When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures
for protecting and curing in-place concrete.

Strength of each concrete mixture will be satisfactory if every average of any three
consecutive compressive-strength tests equals or exceeds specified compressive
strength, and no compressive-strength test value falls below specified compressive
strength by more than 500 psi (3.4 MPa) if specified compressive strength is 5000 psi
(34.5 MPa), or no compressive strength test value is less than 10 percent of specified
compressive strength if specified compressive strength is greater than 5000 psi (34.5
MPa).

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may
be permitted by Architect but will not be used as sole basis for approval or rejection of
concrete.

Additional Tests:

a. Testing and inspecting agency shall make additional tests of concrete when test
results indicate that slump, air entrainment, compressive strengths, or other
requirements have not been met, as directed by Engineer.

b. Testing and inspecting agency may conduct tests to determine adequacy of
concrete by cored cylinders complying with ASTM C42/C42M or by other methods
as directed by Engineer.

1) Acceptance criteria for concrete strength shall be in accordance with
ACI 301, section 1.6.6.3.

Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

CAST-IN-PLACE CONCRETE
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B.  Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and
with captions similar to those indicated in the following subparagraphs:

1. Valve-Tag Size and Shape:

a. Low-Pressure Steam: 1-1/2 inches, round.
b. High-Pressure Steam: 1-1/2 inches, round.
C. Steam Condensate: 1-1/2 inches, round.

END OF SECTION 230553

IDENTIFICATION FOR HVAC PIPING AND
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SECTION 230713 - MECHANICAL INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A.  This Section includes mechanical insulation for pipe, pipe fittings, valves and flanges in
underground manholes as well as piping through manhole walls and subject to underground
conditions. The piping systems include low pressure pumped steam condensate return in
Manhole 5 and high pressure steam condensate return in Manhole 13D.

1. Insulation Materials:
a. Mineral fiber.
b. Cellular Foam
c. Preformed thermal jackets.

Insulating cements
Adhesives.

Mastics.

Lagging adhesives.
Sealants.
Factory-applied jackets.
Field-applied jackets.
Tapes.

0. Securements.

S0 PN LA W

1.2 DEFINITIONS
A.  ASIJ: All-service jacket.
B.  FSK: Foil, scrim, kraft paper.

C.  SSL: Self-sealing lap.

1.3 SUBMITTALS

A.  Product Data: For each type of product indicated, identify thermal conductivity, thickness, and
jackets both factory and field applied, if any.

B.  Shop Drawings: Show details for the following:

1. Application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.

2. Insulation application at elbows, fittings, flanges, valves, and specialties for each type of
insulation.

3. Removable insulation at piping specialties, equipment connections, and access panels.

4, Application of field-applied jackets.

MECHANICAL INSULATION 230713 -1
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5. Field application for each equipment type.
Installer Certificates: Signed by Contractor certifying that installers comply with requirements.
Material Test Reports: From a prequalified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include

dates of tests and test methods employed.

Field quality-control inspection reports.

QUALITY ASSURANCE
Installer Qualifications: The installer shall be prequalified with TCNJ.

Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-response
characteristics indicated, as determined by testing identical products per ASTM E 84, by a
testing and inspecting agency acceptable to authorities having jurisdiction. Factory label
insulation and jacket materials and adhesive, mastic, and cement material containers, with
appropriate markings of applicable testing and inspecting agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.

Preformed Thermal Jacket Manufacturer Qualifications: Company specializing in
manufacturing the products specified in this Section.

WARRANTY

Warranty all Preformed Thermal Jacket materials and labor for a period of Five Years.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature.

COORDINATION

Coordinate size and location of supports, hangers, and insulation shields specified in
Division 23 Section 230529 "Hangers and Supports for HVAC Piping and Equipment."

Coordinate clearance requirements with piping Installer for piping insulation application and
equipment Installer for equipment insulation application. Before preparing piping Shop
Drawings, establish and maintain clearance requirements for installation of insulation and field-
applied jackets and finishes and for space required for maintenance.

MECHANICAL INSULATION 230713 -2
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SCHEDULING

Schedule insulation application after pressure testing systems. Insulation application may begin
on segments that have satisfactory test results.

PART 2 - PRODUCTS

2.1

A.

D.

G.

L

INSULATION MATERIALS

Refer to Part 3 schedule articles for requirements about where insulating materials shall be
applied.

Products shall not contain asbestos, lead, mercury, or mercury compounds.

Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

Underground and within Manhole Steam & Steam Condensate Return Piping - Cellular Glass
with manufacturers self-sealing jacketing
1. Products: Subject to compliance with requirements, provide one of the following:

a. Owens Corning FoamGlas
b. Pittsburg Corning FoamGlass
c. Approved Equal

2. Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically
sealed cells. Comply with ASTM C552.

3. Preformed Pipe Insulation: Type II, Class 1, without jacket.

4. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585.

Insulate piping, fittings, valves, etc., in the valve manholes. Provide insulation premolded,
precut or job fabricated to fit and be removable and reusable. Provide thickness of insulation in
accordance with insulation schedule in Part 3. Provide insulation jackets for all pipe and fitting
insulation.

Insulate flanges, unions, valves, and fittings with premolded, prefabricated, or field fabricated
segments of insulation of the same material and thickness as the manhole pipe insulation.
Provide insulation with essentially the same thermal characteristics and thickness as the
adjoining piping.
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2.2 ADHESIVES

A.  Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated, unless otherwise indicated.

B. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2,
Grade A for bonding insulation jacket lap seams and joints.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Childers Products, Division of ITW; CP-82.
b. Foster Products Corporation, H. B. Fuller Company; 85-20.
c. ITW TACC, Division of Illinois Tool Works; S-90/80.
d. Marathon Industries, Inc.; 225.
e. Mon-Eco Industries, Inc.; 22-25.

C.  PVC Jacket Adhesive: Compatible with PVC jacket.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Dow Chemical Company (The); 739, Dow Silicone.
b. Johns-Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
c. P.I.C. Plastics, Inc.; Welding Adhesive.
d. Red Devil, Inc.; Celulon Ultra Clear.
e. Speedline Corporation; Speedline Vinyl Adhesive.
2.3 SEALANTS

A.  FSK and Metal Jacket Flashing Sealants:

1. Products: Subject to compliance with requirements, provide one of the following:
a. Childers Products, Division of ITW; CP-76-8.
b. Foster Products Corporation, H. B. Fuller Company; 95-44.
c. Marathon Industries, Inc.; 405.
d. Mon-Eco Industries, Inc.; 44-05.
e. Vimasco Corporation; 750.

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.

Color: Aluminum.

nhkwn

B. AS]J Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Products, Division of ITW; CP-76.
b. Or approved equal.

2. Materials shall be compatible with insulation materials, jackets, and substrates.
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3. Fire- and water-resistant, flexible, elastomeric sealant.
4. Service Temperature Range: Minus 40 to plus 250 deg F.
5. Color: White.

FIELD-APPLIED FABRIC-REINFORCING MESH

Woven Glass-Fiber Fabric: Approximately 6 0z./sq. yd. with a thread count of 5 strands by 5
strands/sq. in. for covering equipment.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; Chil-Glas No. 5.
b. Approved Equal.

Woven Polyester Fabric: Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10
strands/sq. in., in a Leno weave, for equipment.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; Mast-A-Fab.

b. Vimasco Corporation; Elastafab 894.

c. Approved Equal.

FIELD-APPLIED CLOTHS

Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and pre-sized a
minimum of 8 0z./sq. yd.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Alpha Associates, Inc.; Alpha-Maritex 84215 and 84217/9485RW, Luben 59.
b. Approved Equal

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C 1136, Type L.

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C 1136, Type 1.

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C 1136, Type IL
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2.7 FIELD-APPLIED JACKETS

A.  Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.

B.  Underground Direct-Buried Jacket: 125-mil- (3.2-mm-) thick vapor barrier and waterproofing
membrane, consisting of a rubberized bituminous resin reinforced with a woven-glass fiber or
polyester scrim and laminated aluminum foil.

C. Metal Jacket:

1. Products: Subject to compliance with requirements, provide one of the following:
a. Childers Products, Division of ITW; Metal Jacketing Systems.
b. PABCO Metals Corporation; Surefit.
c. RPR Products, Inc.; Insul-Mate.

2. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105 or 5005,
Temper H-14.

a.
b.

2.8 TAPES

Sheet and roll stock ready for shop or field sizing.
Finish and thickness are indicated in field-applied jacket schedules.

Moisture Barrier for Indoor Applications: 3-mil- (0.075-mm-) thick, heat-bonded
polyethylene and kraft paper.

Moisture Barrier for Outdoor and Manhole Applications: 3-mil- (0.075-mm-)
thick, heat-bonded polyethylene and kraft paper.

Factory-Fabricated Fitting Covers:

1) Same material, finish, and thickness as jacket.

2)  Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius
elbows.

3) Tee covers.

4)  Flange and union covers.

5)  End caps.

6) Beveled collars.

7)  Field fabricate fitting covers only if factory-fabricated fitting covers are not
available.

A.  ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136 and UL listed.

1. Available Products:

a0 o

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835.
Compac Corp.; 104 and 105.

Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASIJ.
Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.
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Width: 3 inches.

Thickness: 11.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

Nownbkwbd

B.  FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C 1136 and UL listed.

1. Available Products:

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
Compac Corp.; 110 and 111.

Ideal Tape Co., Inc., an American Biltrite Company; 491 AWF FSK.
Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ.

o o

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

Nk wh

C.  PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.
Suitable for indoor and outdoor applications.

1. Available Products:

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0555.

b. Compac Corp.; 130.

c. Ideal Tape Co., Inc., an American Biltrite Company; 370 White PVC tape.
d. Venture Tape; 1506 CW NS.

Width: 2 inches.

Thickness: 6 mils.

Adhesion: 64 ounces force/inch in width.
Elongation: 500 percent.

Tensile Strength: 18 Ibf/inch in width.

AR

D.  Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive and UL listed.
1. Available Products:
a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800.
b. Compac Corp.; 120.
c. Ideal Tape Co., Inc., an American Biltrite Company; 488 AWF.
d. Venture Tape; 3520 CW.

2. Width: 2 inches.
3. Thickness: 3.7 mils.
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4, Adhesion: 100 ounces force/inch in width.
5. Elongation: 5 percent.
6. Tensile Strength: 34 Ibf/inch in width.
SECUREMENTS
Bands:
1. Available Products:
a. Childers Products; Bands.
b. PABCO Metals Corporation; Bands.
c. RPR Products, Inc.; Bands.
2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or 316; 0.015 inch
thick, 3/4 inch wide with wing or closed seal.
3. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch

thick, 3/4 inch wide with wing or closed seal.

Staples: Outward-clinching insulation staples, nominal 3/4-inch wide, stainless steel or Monel.

PART 3 - EXECUTION

3.1

A.

3.2

A.

B.

C.

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation and other
conditions affecting performance of insulation application.

1. Verify that systems and equipment to be insulated have been tested and are free of
defects.

2. Verify that surfaces to be insulated are clean and dry.

3. Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

Coordinate insulation installation with the trade installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.
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COMMON INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of equipment, ducts and fittings, and piping including
fittings, valves, and specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of equipment, duct system, and pipe system as specified in insulation system
schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential and longitudinal joints with 3-inch- wide strips, of same material
as insulation jacket. Secure strips with adhesive and outward clinching staples along both
edges of strip, spaced 4 inches o.c.
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3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap.
Staple laps with outward clinching staples along edge at 2 inches o.c.

4. Cover joints and seams with tape as recommended by insulation material manufacturer to
maintain vapor seal.
5. Apply mastic at exposed ends of insulation.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar

to butt joints.

For above ambient services, do not install insulation to the following:

1. Vibration-control devices.

2. Testing agency labels and stamps.
3. Nameplates and data plates.

4. Manholes.

5. Handholes.

6. Cleanouts.

PENETRATIONS

Insulation Installation at Below-Grade Exterior Wall Penetrations: Terminate insulation flush
with sleeve seal. Seal terminations with flashing sealant.

GENERAL PIPE INSULATION INSTALLATION

Requirements in this Article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal integrity, unless otherwise indicated.
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from

same material and density as adjacent pipe insulation. Each piece shall be butted tightly
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is
uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.
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Insulate gate valves 2” and larger and flanged ball valves 1-1/4” and larger using
preformed thermal jackets.

Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating
cement. Insulate strainers so strainer basket flange or plug can be easily removed and
replaced without damaging the insulation and jacket. Provide a removable reusable
insulation cover. For below ambient services, provide a design that maintains vapor
barrier.

Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker.

Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below ambient services and a breather mastic for
above ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

For services not specified to receive a field-applied jacket, install fitted PVC cover over
elbows, tees, strainers, valves, flanges, and unions. Terminate ends with PVC end caps.
Tape PVC covers to adjoining insulation facing using PVC tape.

Stencil or label the outside insulation jacket of each union with the word "UNION."
Match size and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels,
and equipment. Shape insulation at these connections by tapering it to and around the
connection with insulating cement and finish with finishing cement, mastic, and flashing
sealant.

D. Install removable insulation covers at locations indicated. Installation shall conform to the
following:

1.

Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe
insulation.

When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union long at least two times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless-
steel or aluminum bands. Select band material compatible with insulation and jacket.
Construct removable valve insulation covers in same manner as for flanges except divide
the two-part section on the vertical center line of valve body.

When covers are made from block insulation, make two halves, each consisting of
mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached
insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe
insulation on each side of valve. Fill space between flange or union cover and pipe
insulation with insulating cement. Finish cover assembly with insulating cement applied
in two coats. After first coat is dry, apply and trowel second coat to a smooth finish.
Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.
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3.6 INSTALLATION OF CELLULAR-GLASS INSULATION

A.  Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands, and tighten bands without
deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with jackets on above-ambient services, secure laps with outward-clinched
staples at 6 inches (150 mm) o.c.

4. For insulation with jackets on below-ambient services, do not staple longitudinal tabs.
Instead, secure tabs with additional adhesive, as recommended by insulation material
manufacturer, and seal with vapor-barrier mastic and flashing sealant.

B.  Insulation Installation on Pipe Flanges:

1. Install prefabricated pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of cellular-glass block insulation of
same thickness as that of pipe insulation. Where voids are difficult to fill with block
insulation, fill the voids with a fibrous insulation material suitable for the specific
operating temperature.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least

1 inch (25 mm), and seal joints with flashing sealant.

C.  Insulation Installation on Pipe Fittings and Elbows:

1. Install prefabricated sections of same material as that of straight segments of pipe
insulation when available. Secure according to manufacturer's written instructions.
2. When preformed sections of insulation are not available, install mitered or routed
sections of cellular-glass insulation. Secure insulation materials with wire or bands.
D.  Insulation Installation on Valves and Pipe Specialties:
1. Install prefabricated sections of cellular-glass insulation to valve body.
3.7 FIELD-APPLIED JACKET INSTALLATION

A.  Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with
factory-applied jackets.

1.
2.
3.

Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive.
Completely encapsulate insulation with coating, leaving no exposed insulation.

B.  Where FSK jackets are indicated, install as follows:

1.

Draw jacket material smooth and tight.

MECHANICAL INSULATION 230713 - 12



Burns Engineering, Inc. MH-STEM Emergency Repairs

3.8

3.9

3.10

04/10/2026
2. Install lap or joint strips with same material as jacket.
3. Secure jacket to insulation with manufacturer's recommended adhesive.
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at
end joints.
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation

with vapor-barrier mastic.

Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end
joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks
and vessels. Seal with manufacturers’ recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the
finish bead along seam and joint edge.

Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof
sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12
inches o.c. and at end joints.

FIELD QUALITY CONTROL
Perform the following field tests and inspections and prepare test reports:

1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing
field-applied jacket and insulation in layers in reverse order of their installation. Extent
of inspection shall be limited to three locations of straight pipe, three locations of
threaded fittings, three locations of welded fittings, two locations of threaded strainers,
two locations of welded strainers, three locations of threaded valves, and three locations
of flanged valves for each pipe service defined in the "Piping Insulation Schedule,
General" Article.

All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements. Remove defective Work.

Install new insulation and jackets to replace insulation and jackets removed for inspection.
Repeat inspection procedures after new materials are installed.

PIPING INSULATION SCHEDULE, GENERAL
Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,

selection from materials listed is Contractor's option.

OUTDOOR, UNDERGROUND, PIPING INSULATION SCHEDULE

Steam and Steam Condensate Piping:
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1. NPS 4” to NPS 10”: Minimum 2 inches thick

2. Direct Buried Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with
annealed, rigid, hermetically sealed cells. Comply with ASTM C552.

Preformed Pipe Insulation: Type II, Class 1

4. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585.

(98]

3.11 OUTDOOR, UNDERGROUND, FIELD-APPLIED JACKET SCHEDULE

A.  Field Applied Jacket requirements in addition in addition to those noted in the sections above.

B.  Install metal jacket for piping inside manholes. For insulation with factory-applied jacket, install
the field-applied jacket over the factory-applied jacket.

C.  Insulate gate valves 2” and larger and flanged ball valves 1” and larger using preformed thermal
jackets.

D.  Pipe, Fittings and inline equipment exposed in manholes:
1. Metal Jacket on Pipe and on Fittings. Aluminum, Corrugated: 0.024 inch thick.

E. For underground direct-buried piping applications, install underground direct-buried self-
sealing jacket over insulation material.

END OF SECTION 230713
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SECTION 232213 — STEAM AND CONDENSATE HEATING PIPING
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General Conditions and
Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. This Section includes low pressure and high pressure steam and steam condensate piping

and specialties for systems up to 150 psig, inside the building and within the manholes
shown on the Site Plans.

B. Related Sections include the following:
1. Division 23 Section "Basic Mechanical Materials and Methods" for general
piping materials and installation requirements.
2. Division 23 Section "Hangers and Supports for HVAC Piping and Equipment"

for pipe supports, product descriptions, and installation requirements. Hanger
and support spacing is specified in this Section.

3. Division 23 Section “Steam and Condensate Piping Specialties” for specialty
devices such as traps and pressure reducing valves associated with the steam and
condensate systems.

1.3 RELATED SECTIONS
A.  Section 336313 “Underground Steam and Condensate Distribution Piping.”
1.4 SUBMITTALS

A. Product Data: For each type of special-duty valve and steam trap indicated, including
rated capacities and accessories.

B. Delegated-Design Submittal:
1. Design calculations and detailed fabrication and assembly of pipe anchors and

alignment guides, hangers and supports for multiple pipes, expansion joints and
loops, and attachments of the same to the building structure.

2. Locations of pipe anchors and alignment guides and expansion joints and loops.

3. Locations of and details for penetrations, including sleeves and sleeve seals for
exterior walls, floors, basement, and foundation walls.

4. Locations of and details for penetration and firestopping for fire- and smoke-

rated wall and floor and ceiling assemblies.

STEAM AND CONDENSATE HEATING 232213 -1
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The pipe shall be installed as indicated on the drawings. Do not deviate from the pipe
route for any reason other than unforeseen circumstances unless a stress analysis stamped
by a New Jersey State Professional Engineer is provided. Any deviations shall be
submitted and approved by the Engineer before any piping is installed. Any additional
materials, labor or other costs that result from the deviation for any reason other than
unforeseen circumstances shall be paid for by the installer.

Welding Certificates: Copies of certificates for welding procedures and personnel.

Field Test Reports: Written reports of tests specified in Part 3 of this Section. Include
the following:

1. Test procedures used.
2. Test results that comply with requirements.
3. Failed test results and corrective action taken to achieve requirements.

Maintenance Data: For steam traps, vacuum breakers, and meters to include in
maintenance manuals specified in Division 1.

QUALITY ASSURANCE

A.

Welding: Qualify processes and operators according to the ASME Boiler and Pressure
Vessel Code: Section X, "Welding and Brazing Qualifications."

ASME Compliance: ASME Compliance: Comply with ASME B31.1, "Power Piping,"
and ASME B31.9, "Building Services Piping," for materials, products, and installation.
Safety valves and pressure vessels shall bear the appropriate ASME label. Fabricate and
stamp flash tanks to comply with the ASME Boiler and Pressure Vessel Code,
Section VIII, Division 01.

Refer to Section 230200, “Basic Mechanical Materials and Methods”, paragraph 1.6 for
additional requirements.

COORDINATION

A.

Coordinate layout and installation of steam piping and suspension system components
with other construction, including light fixtures, hydronic piping, fire-suppression-system
components, partition assemblies, flash tanks, condensate pumps, existing equipment and
existing steel supports being reused.

Coordinate pipe sleeve installation for foundation wall penetrations and manhole
penetrations.

Coordinate pipe fitting pressure classes with products specified in related Sections.

Coordinate installation of pipe sleeves for penetrations through exterior walls and floor
assemblies.

STEAM AND CONDENSATE HEATING 232213 -2
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PART 2 - PRODUCTS

2.1 GENERAL
A. All materials shall meet or exceed all applicable referenced standards, federal, state and local
requirements, and conform to codes and ordinances of authorities having jurisdiction.
B. Piping System Classification:

1. Piping systems designed for steam pressure 15 psig and below are low-pressure steam
systems. Piping systems designed for steam pressures above 15 psig up to and including
125 psig are high-pressure steam.

C. Piping Materials:

1. Sizes as scheduled and shown on the Drawings are nominal pipe sizes unless otherwise
indicated.

2. All pipe and fittings shall be manufactured in the United States.

3. All brass and bronze piping components shall have no more than 15 percent zinc content.

D. Threaded Fittings:

1. All threaded fittings shall be USA factory made wrought carbon or alloy steel threaded
fittings conforming to ASTM A234 or malleable iron threaded fittings conforming to
ASME/ANSI B16.3.

2. Manufacturers: Grinnell, Tube Turn, Weld Bend Hackney, Taylor Forge, Ladish Com-
pany.

3. Each fitting shall be stamped as specified by ANSI B16.3.

E. Welded Fittings:

1. All weld fittings shall be USA factory made wrought carbon steel, butt welded fittings
conforming to ASTM A234 or ASME B16.9.

2. Manufacturers: Grinnell, Tube Turn, Weld Burn Hackney, Taylor Forge, Ladish Com-
pany or approved equal.

3. Each fitting shall be stamped as specified by ANSI B31.9.

F. Flanges:

1. All 150 Ib. and 300 Ib. ANSI flanges shall be weld neck and shall be domestically manu-
factured, forged carbon steel, conforming to ANSI B16.5 and ASTM A1-191 Grade I or
II or A-105 as made by Tube Turn, Hackney, Ladish Company or approved equal. Slip
on flanges shall not be used. Complete test reports may be required for any fitting select-
ed at random.
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2. Flanges shall have the manufacturer’s trademark permanently identified in accordance

with MSS SP-25.

Bolts used shall be carbon steel bolts with semi-finished hexagon nuts of American
Standard Heavy dimensions. All-thread rods are not an acceptable substitute for flange
bolts. Bolts shall have a tensile strength of 60,000 psi and an elastic limit of 30,000 psi.

All flanges shall have gaskets. Place gasket between flanges of flanged joints. Gaskets
shall fit within the bolt circle on raised face flanges and shall be full face on flat face
flanges.

G. Gaskets:

1.

PIPE

Gaskets shall be placed between the flanges of all flange joints. Such gaskets shall be
ring form gaskets fitting within the bolt circle of their respective flanges.

All gaskets used on steam system shall be Flexitallic Style CG, API 601 spiral wound
304 SS with Grafoil fill as manufactured by Garlock or approved equal, regardless of
pipe size and pressure.

The inside diameter of such gaskets shall conform to the nominal pipe size and the out-
side diameter shall be such that the gasket extends outward to the studs or bolts employed
in the flanged joint.

A. High Pressure Steam, Trapped Condensate and Pumped Discharge Piping:

1.

Pipe 2 inches and smaller: Carbon steel, ASTM AS53, Grade B, seamless, Schedule 80.
a. Fittings: Forged steel, ASTM A105, socket weld, 300 Ib.

b. Joints: Socket weld.

c. Unions: Forged steel, ASTM A105, socket weld, 3000 Ib., stainless steel seats.

d. Gaskets: Flexitallic Style CG, API 601 spiral wound 304SS with Grafoil Fill or ap-
proved equal.

e. Cathodic Protection Gaskets: 1/16 inch thick Sealon by Ameriflex. Specify OD and
ID of pipe and flanges. Bolt holes to be % inch oversized.

Pipe 2-1/2 inches and larger: Carbon steel, ASTM A53, Grade B, seamless; standard
weight for steam, and ERW schedule 80 for condensate.

a. Fittings: Carbon steel, ASTM A234 WPB, seamless welding fittings, standard
weight for steam, Schedule 80 for condensate.

b. Joints: Butt weld.

c. Flanges: 300 Ib., ANSI forged carbon steel, ASTM A181 Class 70, weld neck raised
face.
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d. Gaskets: Flexitallic Style CG, API 601 spiral wound 304SS with Grafoil Fill or ap-
proved equal.

e. Cathodic Protection Gaskets: 1/8 inch thick Sealon by Ameriflex. Specify OD and
ID of pipe and flanges. Bolt holes to be % inch oversized.

B. Low Pressure Steam and Trapped Condensate Piping:

L.

Pipe 2 inches and smaller: Carbon steel, ASTM A53, Grade B seamless, Schedule 40 for
steam, Schedule 80 for condensate.

a. Fittings: 125 pound black cast iron. Thread-o-lets may be used when the branch line
is one-third the main size or less.

b. Joints: Threaded.
¢. Unions: Class 300 malleable iron.

Pipe 2-1/2 inches and larger: Carbon steel, ASTM A53, Grade B, seamless, standard
weight for steam, and ERW schedule 80 for condensate.

a. Fittings: Butt weld, conforming to ASTM A234, Grade WPB, ANSI B16.9, standard
weight for steam, Schedule 80 for trapped condensate.

b. Joints: Butt weld.

c. Flanges: Class 150, ANSI B16.5, forged steel, raised face. Materials in accord with
ASTM A105, Grade II, weld neck.

C. Condensate Piping (Building) — Return and Pumped Return:

1.

2.

All piping shall be ERW extra strong black steel piping.

Fittings on piping 2-1/2 inches and larger shall be extra heavy butt welding type. Flanges
shall be 150 Ib. welding neck type. Extra strong Weld-o-lets, Thread-o-lets or shaped
nipples may be used only when takeoff is one-third or less nominal size of main.

Screwed fittings around traps and for piping 2 inches and smaller shall be 125 1b. black
cast iron (300 Ib. for unions).

D. Equipment Drain Piping:

1. All factory fabricated or field erected steam equipment or apparatus that require drains
shall be connected with adequately sloped drain line routed to a floor drain.

2. All drain piping shall be one-inch minimum diameter or larger as indicated on the Draw-
ings or required by equipment. Such piping shall be standard weight galvanized steel
pipe with galvanized malleable iron screw tees at each change in direction; or Type K,
hard drawn copper tubing with threaded joints and fittings.

3. Install screw plug in unused openings for access to rod and clean.
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VALVES

A. General:

1.

All valves used in steam systems (low and medium pressure) shall be Class 150 SWP.
Class 300 valves shall be constructed of all ASTM B-61 composition. All gate, globe and
angle valves shall be union bonnet design. Metal used in the stems of all bronze gate,
globe and angle valves shall conform to ASTM B371 Alloy 694, ASTM B99 Alloy 651
or other corrosion resistant equivalents. Written approval by the Owner must be secured
for the use of alternative materials.

Manufacturers: NIBCO, Crane, Velan, Williams and Vogt or approved equal.

All ductile Iron body valves shall have pressure containing parts constructed of ASTM
A-395. Ductile iron stem material shall meet ASTM 371 Alloy 876 silicon bronze or its
equivalent. Gates and globes shall be bolted bonnet with OS&Y (outside screw and yoke)
and rising stem design.

All cast steel body valves shall have the pressure containing parts constructed of ASTM
designation A-216-GR-WCB carbon steel. Gate and globe valves shall be bolted bonnet
outside and screw and yoke design with pressure-temperature rating conforming to ANSI
B16-34-1977. Stems shall meet ASTM designation A-186-F6 chromium stainless steel.
Wedge (gate valves) may be solid or flexible type and shall meet ASTM A-182-F6 chro-
mium stainless steel on valves from 2 inch to 6 inch. Sizes 8 inch and larger may be
A-216-WCB with forged rings or overlay equal to 182-F6. Seat ring shall be hard faced
carbon steel or 13 percent chromium A-182-F6 stainless. Handwheels shall be A47 Grade
35018 malleable iron or Ductile Iron ASTM A536.

All forged steel body valves shall have the pressure containing parts constructed of
ASTM 105, Grade 2 forged carbon steel. Seat and wedges shall meet ASTM A-182-F6
chromium stainless steel. Seat rings shall be hard faced. Valves shall conform to ANSI
B16-34 pressure-temperature rating.

All gate valves, globe valves, angle valves and shutoff valves of every character shall
have malleable iron hand wheels, except iron body valves 2-1/2 inches and larger which
may have either malleable iron or ASTM A-126 Class B, gray iron hand wheels.

Packing for all valves shall be free of asbestos fibers and selected for the pres-
sure-temperature service of the valve. It is incumbent upon the manufacturer to select the
best quality, standard packing for the intended valve service.

Valves 6 inches and larger located with stem in horizontal position shall be drilled and
tapped in accordance with MSS-SP-45 to accommodate a drain valve and equalizing by-
pass valve assembly.

Valve Operator: Provide valve chain operator type on all shutoff valves shown on the
Drawings that are 7'-6" above finished floor and higher. Chain operator shall be chain
wheel of cast iron or malleable iron and designed to provide positive grip on wheel. Pro-
vide chain guide to prevent chain from slipping or jumping on wheel. Employ rust-proof
chain complete with closing link of sufficient length to operate at 6'-6" above floor level.

B. Gate Valves:
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1. High Pressure Steam and Trapped Condensate:

a. Socket Welded Pipe: 800 psig forged steel, welded bonnet, bolted gland, outside
screw and yoke. Thread ends Vogt Ser. 2801 or socket weld Vogt 2801 SW.

b. Welded Pipe: Class 300 OS&Y, bolted flexible wedge disc. Crane Fig. No. 33
welded and flanged.

2. Low Pressure Steam and Trapped Condensate:

a. Threaded Pipe: 150 Ib., screwed, bronze gate, rising stem, union bonnet, NIBCO T-
134.

b. Welded Pipe: 150 Ib. flanged OS&Y gate valve ductile iron, NIBCO F-637-31.
3. Building Condensate Return and Pumped Return:

a. Threaded Pipe: 150 Ib., screwed, bronze gate, rising stem, union bonnet, NIBCO T-
134.

b. Welded Pipe: 125 Ib. flanged OS&Y gate valve ductile iron, NIBCO F-637-31.
4. Pumped Condensate Return in Manholes:

a. Socket Welded Pipe: 800 Ib. forged steel, socket weld, Vogt 2801 SW or threaded
Vogt 2801.

b. Welded Pipe: 150 Ib. carbon steel, butt welding ends (flanged ends where designat-
ed), OS&Y bolted bonnet, flexible wedge disc. Crane No. 47 %2 XU welded, 47 XU
flanged.

C. Globe Valves:
1. High Pressure Steam and Trapped Condensate:
a. Manufacturers: NIBCO, Crane, Williams, Vogt, Velan. or approved equal.

b. Socket Welded Pipe: 800 psig forged steel, welded bonnet, bolted gland, outside
screw and yoke. Thread ends Vogt Ser. 2821 or socket weld Vogt 2821 SW.

2. Low Pressure Steam and Trapped Condensate:

a. Threaded Pipe: 200 Ib., screwed, bronze globe valve, rising stem, with 500 Brinnell
hardness plug disc and seat ring. NIBCO T-256-AP.

b. Welded Pipe 150 Ib flanged OS&Y globe valve Ductile Iron NIBCO F-738-31.
3. Building Condensate Return and Pumped Return:

a. Threaded Pipe: 200 Ib., screwed, bronze globe valve, rising stem, with 500 Brinnell
hardness plug disc and sear ring. NIBCO T-256-AP.

b. Welded Pipe: 150 1b. flanges OS&Y globe valve Ductile Iron NIBCO F-738-31.
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D. Check Valves:

1.

High Pressure Steam and Trapped Condensate:

a.

C.

Socket Welded Pipe: 800 Ib., forged steel, socket weld, stainless steel seat and disc,
swing check. Crane No. 3682X or accepted substitution.

Welded Pipe: Class 300 carbon steel, bolted cover, weld end (flanged end where
designated), stainless steel seat and disc, swing check, Crane 147XU flanged.

Manufacturers: NIBCO, Crane, Williams, Velan, Vogt or approved equal.

Low Pressure Steam and Trapped Condensate, and Building Condensate Return, and
Pumped Return:

a.

Threaded Pipe: 150 Ib., screwed, horizontal swing check valve with screwed cap
NIBCO T-433-B.

Welded Pipe: 150 Ib. flanged horizontal, swing check valve, ductile iron with bolted
cap. NIBCO F938-31.

Pumped Condensate Return in Manholes:

a.

Socket Welded Pipe: Class 600 steel body, stainless steel swing check. Crane 175-
1/2XU.

Welded Pipe: Class 150 swing check, stainless steel trim. Crane 147-1/2 XU weld-
ed, Crane 147 flanged.

E. Ball Valves:

1.

Two-piece bronze body rated at 150 psi steam, TFE seats, stainless steel ball and stem.
NIBCO T-585-70-66.

The following manufacturers are acceptable if they comply with the specification:
NIBCO, Apollo, or Watts or approved equal.

PART 3 - EXECUTION

3.1 ERECTION OF PIPING SYSTEMS
A.  General

L. Although all systems may not be fully described as to every piece of pipe and asso-
ciated component, the Contractor shall be responsible to completely install the neces-
sary piping to provide a fully operationsystem.

2. All piping systems and components shall exceed the design pressure and tempera-
ture stress allowances outlined in their appropriate ANSIspecification.

3. Unless otherwise specified, fabrication, assembly, threading, welding, soldering, and
brazing shall conform to NFPA Z223.1, ANSI B31.9 and the applicable codes and or-

STEAM AND CONDENSATE HEATING 232213 -8

PIPING



Burns Engineering, Inc. MH-STEM Emergency Repairs

04/10/2026

dinances local to the place of installation, and in accordance with the specifications
and standards referred herein for all piping systems.

Contract Drawings shall be considered as construction quality, showing arrange-
ments, positions, locations and connections of equipment, accessories, pipes and ducts.
Specific installation details are provided as necessary when specific equipment has
been identified in the Contract Documents.

The work under this Section shall include obtaining all information and measure-
ments which are required to make the work fit properly and to avoid interference
with the work of other trades.

If building openings are needed and are not already available or indicated within the
plans for use inreceiving shop fabricated or field run piping the Contractor shall be
responsible to provide them on approval from the Engineer. Refer to the project
plans for wall, ceiling, and floor penetration details and requirements.

Piping Installation

L.

All piping shall be run perpendicular and/or parallel to floors, walls, etc, unless oth-
erwise indicated on drawings. Piping and valves shall be grouped neatly and shall be
run so as to avoid reducing headroom or passage clearance.

Piping shall in no way obstruct doorways, passageways, or operating aisles, or inter-
fere with access to equipment. Sufficient clearance shall be allowed for equipment
repairs, servicing, removal and replacement of parts, headroom and walkways.

Minimum overhead clearances, unless otherwise specified to underside of flanges, in-
sulation, or bottom of structural supports required over roads, platforms, and other
items shall be as follows:

Above Floor within a Building: 7°-0”

Above Elevated Platforms: 7°-0”

Offsets shall be made in piping where required to avoid interferences with other
work, to increase head room beneath, from expansion loops, or changes in direction as
may be indicated on the Contract Drawings, or as required to permit freedom of
movement during expansion or contraction without causing undue stresses to the
pipe or equipment. Offsets shall be installed so as not to interfere with drainage or
cause the formation of air pockets.

All field run piping shall be accurately cut to measurements established at the con-
struction site. All overhead piping shall be run as high as possible under structural
members or as located on the drawings.

Provide minimum side clearance of two inches unless otherwise specified, between
parallel lines, outside of insulation or between flange and pipe insulation, to permit
ready access for removal or maintenance of pipeline. Take into consideration ther-
mal movements in determining side clearances. Minimum unobstructed walkway
clearance shall be 3'-0" unless otherwisespecified.

Piping shall be installed without springing or forcing, to properly clear all openings and
equipment. Cutting or other weakening of structural members to facilitate pipe installa-
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tion shall be prohibited.

& Piping subject to expansion shall be installed to permit free expansion and con-
tractions without damage to joints or supports and without interference from other
pipes, equipment, and/or structures.

0. Mitering of pipe or use of field-fabricated welding fittings is prohibited.

10.  All piping shall be installed in a manner that permits draining of all water and vent-
ing of all vapors as necessary i.e. high point vents and low pointdrains.

11.  Reducing fittings shall be used for changes in pipe size; the use of bushings will not be
permitted. In horizontal lines, reducing fittings shall be of the eccentric type to main-
tain the bottom of the lines in the same place for steam lines and to maintain the top
of the lines in the same place for water lines.

12.  Unless otherwise indicated on the Contract Drawings, water piping shall be sloped up
in the direction of flow. No slope shall be less than 1/4 inch in 20 feet.

13.  The Contractor shall supply and install all required instrument, sampling and control
piping, tubing, valves, tops, etc. as required by the Contract Documents.

14.  Fabricated piping shall be correctly positioned relative to connection points before
welding.

15.  Erection of all equipment piping not furnished as an assembled equipment package,
shall be installed in the field in accordance with Contract Documents.

16.  Support piping independently at all equipment so that equipment is not stressed by
piping weight or expansion.

C.  Branch Connections
L No nozzles or branch connections shall be fabricated in the shop or field by attach-
ing directly to the run pipe by welding if the branch is of the same NPS or greater
than the run piping.
2 Full size branch connections shall be made with ANSI standard fittings as specified in

the applicable parts of this Section.

3. Reduced size branch connections shall be made with fittings specifically designed for
such purposes.
4. Unless noted otherwise, “O-let” style of connections may be used only when branch

connection is less than half the nominal pipe size of the run piping. Direct connection
of branch to a main run shall not be permitted.

5. Branch reinforcement is not necessary when the wall thickness of the main run and
branch are sufficiently in excess of that required to sustain the designpressure.

D.  Flanged Joints

L. Where flanges and flanged fittings of the 300 Ib. series are to be bolted to an adja-
cent mating cast iron flange of a valve, fitting, or equipment, the steel raised faced
shall be machined off flush for full face gaskets. In this event, theresulting minimum
thickness of flange as specified in ANSI B 16.5 is reduced by 1/16" caused by the
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removal of the raised face.

Flange bolt holes shall straddle pipe centerlines.
Clearances between flange faces shall allow for the joints to be gasketed and bolted

tight without imposing undue strain on the piping system.

Bolts shall be tightened to a uniform pressure on the gasket in order to assure leak free
joints.

INSTRUMENT, CONTROLS AND SAMPLING PIPINGSYSTEMS

General

L

2

The materials utilized for valves, fittings, tubing, and piping shall meet the particu-
lar conditions of the main piping run.

Takeoff connections at the source, together with attachment bosses, nozzles, and
adapters, shall be made of material at least equivalent to that of the pipe or vessel to
which they are attached. The connections shall be designed to withstand the source de-
sign pressure and temperature and be capable of withstanding loading induced by rela-
tive displacement and vibration.

The nominal size of the takeoff connections shall not be less than NPS 1/2" for ser-
vice conditions less than 900 psig or 800 F. Where the size of the main is smaller
than the limits given above, the takeoff connection shall not be less than the size of the
main line.

Shutoff valves shall be provided at takeoff connections. They shall be capable of
withstanding the main line design pressure and temperature, including any adapters or
nipples.

Contractor shall be responsible for all connections between main piping runs and the
applicable instrumentation devices as outlined in the Contract Documents.

Instruments, valve assemblies and pipe mounted items that must be observed, ad-
justed or regularly serviced shall be located where accessible from an operating plat-
form or grade.

Instrument, control and sampling piping shall be subject to the hydrostatic pressure test
of the main system. Individual devices need not be subjected to the test and shall be
outfitted with an isolation valve.

The piping and/or tubing systems required for the proper and complete installation of
any instrument, including all fittings and valves, shall be designed to the same piping
code class as the process system into which the instrument is tapped. The instrument
piping and/or tubing system is defined, for purposes of uniform coding, to extend from
the discharge port of the last process system root valve to, and including instrument
connection.

The inside of all piping, tubing, valves and fittings shall be smooth, clean and free of
blisters, loose mill scale, sand, kinks and dirt when erected.

WELDING
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General

1.

All welding of pipe joints and procedures shall be in accordance with the following:
a. Section IX - Welding and brazing qualifications of the ASME Boiler and
Pressure Vessel Code.
b. American Welding Society B2.1 — Specification for Welding Procedure
and Performance Qualifications.
c. ASME B31.1 Power Piping and B31.9 Building Services Piping.

The Contractor shall prepare Certification of Welder Performance Qualification
Test containing the information detailed in form QW-484 and QB-484, of ASME
Section IX for all welders to be employed for fabrication. These documents shall be
provided to the Engineer for approval of each welder, and shall be kept on file by the
Contractor. Only Engineer approved welders may weld any pipe on the project.

Parts that are to be joined by welding may be held in alignment during the welding
process by using bars, jacks and clamps.

Socket weld couplings shall be used for welded line joints, where specified, in nom-
inal pipe sizes 1-1/2 inches and smaller.

Weld end preparations for field joints and for joining to Contractor supplied items
shall be in accordance with Chapter V of ASME B31.1. All weld ends preparation di-
mensions shall be in accordance with ASME B16.25.

Base pipe material shall be prepared in accordance with the following:

a. The edges or surfaces of the parts to be joined by welding shall be machined and
cleaned of all oil, grease, scale, rust, or other deleterious materials.

b. Maximum joint gap distance shall be 3/16" for 2 1/2 NPS pipe and larger and 1/8"
for 2" NPS and smaller.

Welding Processes

1.

Welding shall be performed by one or more of the following processes. Other pro-
cesses may be permitted when the technical adequacy has been demonstrated to the sat-
isfaction of the Owner and Engineer.

Shielded Metal Arc (SMAW) - Onlylow hydrogen electrodes shall be permitted.

a. Gas-Tungsten Arc (GTAW)— Non-consumable tungsten electrodes shall be AWS
A5.12 Class EWTh-2. Filler metal addition shall be used with the gas tungsten arc
process.

b. Gas Metal-Arc (GMAW) - The short circuiting arc deposition transfer mode shall
not be used to join materials greater than 1/4" thickness. This practice may be
used to deposit the root pass and additional weld passes in the root region of butt
joints up to a deposited weld metal thickness of 1/4".

c. Flux Cored Arc (FCAW) - Cored wire designed for operation without the use of
externally supplied shielding gas (i.e., self-shielded typed) is not allowed. Such
wire shall not be considered acceptable if used with shielding gas.
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2. The following shall establish, at a minimum the quality controls that shall be incor-
porated with any of the above mentioned welding processes:

a. Initiation points of all weld passes and weld layers shall bestaggered.

b. When using the shielded metal arc process, the depth of weld metal deposited in
each layer shall not exceed 3/16 inch.

c. Vertical position welding shall proceed uphill.

d. Complete penetration and fusion shall be achieved in all regions of the weld zone.

e. All slag, flux or foreign materials remaining on any bead of welding shall be
removed by grinding, chipping or wire brushing before depositing the next or
successive bead.

f.  Any cracks, slag incursions, incomplete fusion or blow holes that appear on the
surface of any bead of welding shall be removed by chipping or grinding before
depositing the next successive bead of welding.

g. Refer to Section 23 02 00 Basic Mechanical Materials and Methods, Paragraph
1.6 for Quality Assurance with welding procedures.

E.  Filler Materials
I. All welding filler materials, including any consumable inserts, shall comply with the

requirements of ASME or AWS filler material specifications.

2. All welding filler materials shall be stored in a clean, dry location protected from
contamination.

3. After opening of new sealed electrode containers or removal of electrodes from dry-
ing ovens, all electrodes, which are not immediately issued for use, shall be stored in
holding ovens at a minimum temperature of 200CF.

34 VISUAL INSPECTION OF WELDS

A.  Visual examinations shall be performed by the Contractor’s prequalified inspection and test-
ing agency on 100% of all field welds to detect surface discontinuities in completed welds.
Visual examination shall be performed on the final pass only. The Contractor shall retain the
services of a prequalified commercial inspection or testing laboratory to examine the
welds. All welds, including all off-site welds, shall be visually inspected. All welds shall be
visually inspected for cracks, contour and finish, bead reinforcement, undercutting, over-
lap, and size of fillet welds.

B. The visual inspection shall examine each weld for any defects. The visual inspection shall be
performed in accordance with ASME B31.1, section 136.4.1. to 136.4.2. The Contractor
shall immediately repair any defects noted in the visual inspection, including but not limited
to the following:

L Cracks — external surface.

2 Undercut on surface, which is greater than 1/32 inch deep.
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3 Weld reinforcement greater than 5/32 inch.
4. Lack of fusion of surface.
5. Incomplete penetration.
6. Convexity of fillet weld surface greater than 10 percent of longest leg plus 0.03

inch.
7. Concavity in groove welds.
8 Concavity in fillet welds greater than 1-1/4 times the minimum specified fillet leg

length.

The following additional visual quality examinations shall be performed:

1. Arc strikes shall be removed by grinding and the area examined for freedom from de-
fects by liquid penetrate. Any crack or linear indications are unacceptable.

2. Grinding shall not result in a reduction in wall thickness below the minimum re-
quired by the applicable code, material specification, or designcalculation.

Each weld shall be uniform in width and size throughout its full length.
Wash pass welding (re-melting cover pass to smooth weld contour) is prohibited.

Butt welds shall be full penetration.

SN O

Socket welds, depth of insertion of pipe or tube within the socket or sleeve shall be 3/8
inch minimum.

7. Attachment Welds: All temporary welded attachments used for erection purposes
shall be removed by mechanical cutting or air-arc cutting the attachment a distance
from the supporting metal surface sufficient to preclude damage, but in no case less
than 1/8 inch. The remainder of the attachment shall be ground flush with the base
metal surface. The ground area shall then be examined visually to ensure freedom
from defects. Under no conditions are temporary attachments to be removed by
hammer blows.

C.  The Contractor’s prequalified testing agency shall furnish written reports for each visual
inspection performed by the qualified commercial inspection or testing laboratory prior to
installing any insulation on the carrier pipe.

3.5 RADIOGRAPHIC EXAMINATION OF WELDS

A.  Radiographic examinations will be performed on the welds by the Contractor. The
Contractor shall retain the services and pay all fees for the services of a prequalified
commercial inspection or testing agency to examine the welds. The Engineeer will
randomly select 10% of the direct-buried carrier pipe welds, manhole piping welds
and MER welds for radiographic examination. The Contractor shall provide access to
all welds selected by the Owner for testing, and shall provide full cooperation with
the testing agency. The Contractor’s bid shall include all labor and materials as re-
quired to permit the radiographic examination.
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B.  All radiographic examinations shall be performed in accordance with ASME
B31.1, section 136.4.5. Welds that are show by radiography to have any of the follow-
ing types of discontinuities are unacceptable:

L Any type of crack or zone of incomplete fusion or penetration. Any other elon-
gated indication which has a length greater than:
a. Ya inch for ¢ up to % inch inclusive.
b. 1/3 t for ¢ from % inch to 2% inch inclusive
c. % inch for ¢ over 2% inch

2. Any group of indications in line that have an aggregate length greater than ¢
in a length of 12z, except where the distance between the successive indications
exceeds 6L where L is the longest indication in the group.

3. Porosity in excess of that shown as acceptable in Appendix A-250 of Section
I of the ASME Boiler and Pressure Vessel Code.

4 Root concavity when there is an abrupt change in density, as indicated on the
radiograph.

C.  Any unacceptable defects encountered during the radiographic examination shall be
repaired by the Contractor at no additional cost to the owner. All repairs will be re-
inspected. In addition, if any weld joints for the first 10% of the total are found un-
acceptable, a second 10% of the total direct-buried pipe welds shall be selected by
the Engineer for radiographic examination. The additional examination shall continue
until a full block of 10% of the selected weld joints is found acceptable at the first test-
ing of the joint. All costs associated with the additional radiographic examination
shall be paid by the Contractor using a prequalified testing agency.

D.  Written reports for each radiographic examination performed by the Contractor’s testing
agency shall be available for review. The Engineer based on the testing agency report shall
have the final word in determining the acceptability of any welds.

3.6 PIPING INSTALLATIONS

A. Refer to Division 23 Section "Basic Mechanical Materials and Methods" for basic piping
installation requirements.

B. Install groups of pipes parallel to each other, spaced to permit applying insulation and
servicing of valves.

C. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded
nipple with cap, at low points in piping system mains and elsewhere as required for
system drainage.

D. Install steam supply piping at a uniform grade of 0.2 percent downward in direction of
steam flow.
STEAM AND CONDENSATE HEATING 232213 -15
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E. Install condensate return piping at a uniform grade of 0.4 percent downward in direction
of condensate flow.
F. Reduce pipe sizes using eccentric reducer fitting installed with level side down.
G. Unless otherwise indicated, install branch connections to steam mains using 45-degree

fittings in main pipe, with the takeoff coming out the top of the main pipe. Use of 90-
degree tee fittings is permissible if 45-degree fittings are impractical. If length of branch
takeoff is less than 10 feet, pitch branch line down toward mains at a 0.4 percent grade.

H. Install unions in piping NPS 2 and smaller adjacent to each valve, at final connections of
each piece of equipment, and elsewhere as indicated.

L Install flanges in piping NPS 2-1/2 and larger at final connections of each piece of
equipment and elsewhere as indicated.

J. Install strainers on supply side of each control valve, pressure-reducing valve, solenoid
valve, traps, and elsewhere as indicated. Install NPS 3/4 nipple and ball valve in
blowdown connection of strainers NPS 2 and larger. Match size of strainer blowoff
connection for strainers smaller than NPS 2.

K. Anchor piping for proper direction of expansion and contraction.

L. Install drip legs at low points and natural drainage points such as ends of mains, bottoms
of risers, and ahead of pressure regulators, control valves, isolation valves, pipe bends,
and expansion joints.

1. On straight runs with no natural drainage points, install drip legs at intervals not
exceeding 300 feet where pipe is pitched down in direction of steam flow and a
maximum of 150 feet where pipe is pitched up in direction of steam flow.

2. Size drip legs at vertical risers same size as pipe and extend beyond rise. Size
drip legs at other locations same diameter as main. In steam mains NPS 6 and
larger, dirt leg size can be reduced, but to no less than NPS 4.

3. Install gate valve at drip legs, dirt pockets, and strainer blowdowns to allow
removal of dirt and scale.
4. Install steam traps close to drip legs.
M. Pitch condensate piping down toward flash tank. If more than one condensate pipe

discharges into flash tank, install a swing check valve in each line. Install thermostatic
air vent at top of tank. Install inverted bucket or float and thermostatic trap at low-
pressure condensate outlet, sized for three times the condensate load. Install safety valve
at tank top. Install pressure gage, gate valve, and swing check valve on low-pressure
(flash) steam outlet.

3.7 HANGERS AND SUPPORTS

A. Piping support must account for expansion and contraction, vibration, dead load of piping
and its contents, and seismic bracing requirements.

STEAM AND CONDENSATE HEATING 232213 - 16
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B. Install the following pipe attachments:
1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet
long.
2. Adjustable roller hangers and spring hangers for individual horizontal piping
20 feet or longer.
3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or
longer, supported on a trapeze.
4. Spring hangers to support vertical runs.
3.8 PIPE JOINT CONSTRUCTION
A. Refer to Division 23 Section "Basic Mechanical Materials and Methods" for joint
construction requirements for threaded, welded, and flanged joints.
39 FIELD QUALITY CONTROL
A. Prepare steam and condensate piping according to ASME B31.9 and as follows:
1. Leave joints, including welds, uninsulated and exposed for examination during
test.
2. Flush system with clean water. Collect any flushed welding slag/debris and
dispose of it. Clean strainers.
3. Isolate equipment from piping. If a valve is used to isolate equipment, its closure

shall be capable of sealing against test pressure without damage to valve. Install
blinds in flanged joints to isolate equipment.

4. Install safety valve, set at a pressure no more than one-third higher than test
pressure, to protect against damage by expanding liquid or other source of
overpressure during test.

B. Perform the following tests on steam and condensate piping:

1. Use ambient temperature water as a testing medium unless there is risk of
damage due to freezing. Another liquid that is safe for workers and compatible
with piping may be used.

2. While filling system, use vents installed at high points of system to release
trapped air. Use drip legs installed at low points for complete draining of liquid.

3. Subject piping system to hydrostatic test pressure that is not less than 1.5 times

the design pressure. Test pressure shall not exceed maximum pressure for any
vessel, pump, valve, or other component in system under test. Verify that stress
due to pressure at bottom of vertical runs does not exceed either 90 percent of
specified minimum yield strength or 1.7 times "SE" value in Appendix A of
ASME B31.9, "Building Services Piping."

4, After hydrostatic test pressure has been applied for at least 10 minutes, examine
piping, joints, and connections for leakage. Eliminate leaks by tightening,
repairing, or replacing components, and repeat hydrostatic test until there are no

leaks.
5. Prepare written report of testing.
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3.10  ADJUSTING

A. Mark calibrated nameplates of pump discharge valves after steam and condensate system
balancing has been completed, to permanently indicate final balanced position.

B. Perform these adjustments before operating the system:
1. Open valves to fully open position. Close coil bypass valves.
2. Set temperature controls so equipment is calling for full flow.

3.11  CLEANING

A. Flush steam and condensate piping with clean water. Collect any flushed welding
slag/debris and dispose of it. Remove and clean or replace strainer screens.

END OF SECTION 232213
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SECTION 232216 - STEAM AND CONDENSATE PIPING SPECIALTIES

1.3

1.4

1.5

1.6

1.7

1.8

PART 1 - GENERAL

RELATED DOCUMENTS

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

SUMMARY

Section includes the following piping specialties for LP steam and condensate piping:

1. Trap Valve Stations with Steam traps.

RELATED SECTIONS

Section 232213 “Steam and Condensate Heating Piping .”

ACTION SUBMITTALS
Product Data: For each type of the following:

1. Trap Valve Station
2. Steam trap.

CLOSEOUT SUBMITTALS
Operation and Maintenance Data: For valves, safety valves, pressure-reducing valves, steam

traps, air vents, vacuum breakers, and meters to include in emergency, operation, and
maintenance manuals.

QUALITY ASSURANCE
Pipe Welding: Qualify procedures and operators according to the following:
1. ASME Compliance: Safety valves and pressure vessels shall bear the appropriate ASME

label. Fabricate and stamp flash tanks to comply with ASME Boiler and Pressure Vessel
Code: Section VIII, Division 1.

232216 -1
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PART 2 - PRODUCTS

VALVES

Gate, Globe, Check and Ball Valves: Comply with requirements specified in Section 232213
"Steam and Condensate Heating Piping."

TRAP VALVE STATION

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

1. Armstrong International, Inc.
2. Approved Equal .

Unless noted otherwise, provide fail open traps with trap bodies suitable for a working pressure
of not less than 1.5 times the steam supply pressure, but not less than 200 psi.

Trap Valve Station with Bucket Traps: Provide trap valve station with inverted-bucket type
traps. Trap shall have all stainless steel construction, freeze resistant, with 360 degree universal
connection, continuous air venting at steam temperature, free floating steam mechanism and
orifice at top of trap.
1. Armstrong Steam Series 2000 bucket trap. Horizontal inlet-outlet with model and size as
shown on drawing.
a. Body: ASTM A-240 Grade 304L.
Internals: All stainless steel Grade 304
End Connections: ASTM A105 Zinc plated
Valve and Seat: Hardened chrome steel 17-4PH or titanium
Pressure Rating: 200 psig.

oo o

2. Armstrong Steam Series 4000F Trap Station: All Stainless steel unless noted otherwise.
Connector: Integral forged flanges Class 150 RF ASTM A351 Gr. CF8M
Strainer screen: Stainless steel

Screen retainer: Stainless steel

Gasket: Stainless steel

Retainer unit: Stainless steel

Test valve: Stainless steel

Blowdown valve: Stainless steel

Handwheel: Ductile iron

Nut: Stainless steel

Stem, washers: Stainless steel

Bonnet : ASTM A351 Gr. CF8M

Bonnet, bolts: DIN 933, Gr. 8.8 per DIN 267

Valve plug: Stainless steel

Disc springs: Stainless steel

Valve sealing rings: Graphite and stainless steel

CBEErFT SR MO A0 o
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p. Lantern bushing: Stainless steel
g. Valve washers: Stainless steel
r. Pressure Rating: 200 psig.

PART 3 - EXECUTION

3.1 VALVE APPLICATIONS

A.  Install shutoff duty valves at branch connections to steam supply mains, at steam supply
connections to equipment, and at the outlet of steam traps.

B.  PIPING INSTALLATION

1.
2.

Install piping to permit valve servicing.

Install drains, consisting of a tee fitting, NPS 3/4 full port-ball valve, and short NPS 3/4
threaded nipple with cap, at low points in piping system mains and elsewhere as required
for system drainage.

Unless noted otherwise, install unions in piping, NPS 2 and smaller, adjacent to valves, at
final connections of equipment, and elsewhere as indicated.

Install flanges in piping as shown on drawings, and for piping 2-1/2 inches and larger, at
final connections of equipment and elsewhere as indicated.

Install shutoff valve immediately upstream of each dielectric fitting.

Install strainers on supply side of control valves, pressure-reducing valves, traps, and
elsewhere as indicated. Install NPS 3/4 nipple and full port ball valve in blowdown
connection of strainers NPS 2 and larger. Match size of strainer blow-off connection for
strainers smaller than NPS 2.

C. TRAP VALVE STATION INSTALLATION

1.

Install steam trap valve stations in accessible locations as close as possible to drip legs in
manholes and connected equipment.

Install full-port ball valve, strainer, and union/flange upstream from trap unless strainer is
integral with trap; install union/flange, check valve, and full-port ball valve downstream
from trap unless otherwise indicated.

END OF SECTION 232216

232216 -3

STEAM AND CONDENSATE PIPING

SPECIALTIES



Burns Engineering, Inc. MH-STEM Emergency Repairs
04/10/2026

THIS PAGE INTENTIONALLY LEFT BLANK.

232216 -4
STEAM AND CONDENSATE PIPING
SPECIALTIES



Burns Engineering, Inc. MH-STEM Emergency Repairs

04/10/2026

SECTION 310000 - EARTHWORK

PART 1 - GENERAL

1.1

1.2

1.3

A.

w

o O

m

RELATED DOCUMENTS

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

All the Provisions of Earthwork, and their associated specification sections, are to be performed
in accordance with the most current edition of the “NJDOT Standard Specifications for Road and
Bridge Construction”, which shall form a part of this specification by reference and shall have
the same force and effect as if printed herewith in full.

SUMMARY

This Section includes the following:

Preparing subgrades for lawns, and plantings.
Excavating and backfilling for buildings and structures.

Subsurface drainage backfill for walls and trenches.
Excavating and backfilling trenches within building lines.

b .

Related Sections include the following:

1. Section 311000 “Site Clearing” for site stripping, grubbing, removing topsoil, and
protecting trees to remain.

2. Section 312319 “Dewatering” for lowering and disposing of ground water during
construction.

3. Section 329000 “Planting” for finish grading, including placing and preparing topsoil for
lawns and plantings.

DEFINITIONS

Backfill: Soil materials used to fill an excavation.

Base Course: Layer placed between the subbase course and asphalt paving.

Bedding Course: Layer placed over the excavated subgrade in a trench before laying pipe.

Borrow: Satisfactory soil imported from off-site for use as fill or backfill.

Drainage Course: Layer supporting slab-on-grade used to minimize capillary flow of pore water.

Excavation: Removal of material encountered above subgrade elevations.
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1. Additional Excavation: Excavation below subgrade elevations as directed by Architect.
Additional excavation and replacement material will be paid for according to Contract
provisions for changes in the Work.

2. Bulk Excavation: Excavations more than 10 feet (3 m) in width and pits more than 30 feet
(9 m) in either length or width.
3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated

dimensions without direction by Architect. Unauthorized excavation, as well as remedial
work directed by Architect, shall be without additional compensation.

Fill: Soil materials used to raise existing grades.

Rock: Rock material in beds, ledges, unstratified masses, and conglomerate deposits and boulders
of rock material exceeding 1 cu. yd. (0.76 cu. m) for bulk excavation or 3/4 cu. yd. (0.57 cu. m)
for footing, trench, and pit excavation that cannot be removed by rock excavating equipment
equivalent to the following in size and performance ratings, without systematic drilling, ram
hammering, ripping, or blasting, when permitted:

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.

Subbase Course: Layer placed between the subgrade and base course for asphalt paving, or layer
placed between the subgrade and a concrete pavement or walk.

Subgrade: Surface or elevation remaining after completing excavation, or top surface of a fill or
backfill immediately below subbase, drainage fill, or topsoil materials.

Utilities include on-site underground pipes, conduits, ducts, and cables, as well as underground
services within buildings.

SUBMITTALS

Product Data: For the following:

1. Each type of plastic warning tape.
2. Drainage fabric.

Material Test Reports: From a qualified testing agency indicating and interpreting test results for
compliance of the following with requirements indicated:

1. Classification according to ASTM D 2487 of each on-site or borrow soil material proposed
for fill and backfill.
QUALITY ASSURANCE

Geotechnical Testing Agency Qualifications: An independent testing agency qualified according
to ASTM E 329 to conduct soil materials and rock-definition testing, as documented according
to ASTM D 3740 and ASTM E 548.
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Preexcavation Conference: Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Meetings."
PROJECT CONDITIONS
Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless

permitted in writing by Architect 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.
3. Contact utility-locator service for area where Project is located before excavating.

Demolish and completely remove from site existing underground utilities indicated to be
removed. Coordinate with utility companies to shut off services if lines are active.

PART 2 - PRODUCTS

2.1

A.

C.

D.

G.

SOIL MATERIALS

General: Provide borrow soil materials when sufficient satisfactory soil materials are not available
from excavations.

Satisfactory Soils: ASTM D 2487 soil classification groups GW, GP, GM, SW, SP, and SM, or a
combination of these group symbols; free of rock or gravel larger than 3 inches (75 mm) in any
dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

Unsatisfactory Soils: ASTM D 2487 soil classification groups GC, SC, ML, MH, CL, CH, OL,
OH, and PT, or a combination of these group symbols.

Backfill and Fill: Satisfactory soil materials.

Subbase: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and
natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2- inch (38-mm)
sieve and not more than 12 percent passing a No. 200 (0.075-mm) sieve.

Base: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and
natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch (38-mm)
sieve and not more than 8 percent passing a No. 200 (0.075-mm) sieve.

Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch
(38-mm) sieve and not more than 12 percent passing a No. 200 (0.075-mm) sieve.

Bedding: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and
natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch (25-mm) sieve
and not more than 8 percent passing a No. 200 (0.075-mm) sieve.
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Drainage Fill: Washed, narrowly graded mixture of crushed stone, or crushed or uncrushed
gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2- inch
(38-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve.

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
(25- mm) sieve and 0 to 5 percent passing a No. 4 (4.75-mm) sieve.

Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

ACCESSORIES

Warning Tape: Acid- and alkali-resistant polyethylene film warning tape manufactured for
marking and identifying underground utilities, 6 inches (150 mm) wide and 4 mils (0.1 mm) thick,
continuously inscribed with a description of the utility; colored as follows:

Red: Electric.

Yellow: Gas, oil, steam, and dangerous materials.
Orange: Telephone and other communications.
Blue: Water systems.

Green: Sewer systems.

AW =

Drainage Fabric: Nonwoven geotextile, specifically manufactured as a drainage geotextile; made
from polyolefins, polyesters, or polyamides; and with the following minimum properties
determined according to ASTM D 4759 and referenced standard test methods:

Grab Tensile Strength: 110 1bf (490 N); ASTM D 4632.

Tear Strength: 40 1bf (178 N); ASTM D 4533.

Puncture Resistance: 50 1bf (222 N); ASTM D 4833.

Water Flow Rate: 150 gpm per sq. ft. (100 L/s per sq. m); ASTM D 4491.
Apparent Opening Size: No. 50 (0.3 mm); ASTM D 4751.

kW=

PART 3 - EXECUTION

3.1

32

A.

B.

C.

PREPARATION
Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by earthwork

operations.

Protect subgrades and foundation soils against freezing temperatures or frost. Provide protective
insulating materials as necessary.

Provide erosion-control measures to prevent erosion or displacement of soils and discharge of
soil-bearing water runoff or airborne dust to adjacent properties and walkways.

DEWATERING
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Prevent surface water and ground water from entering excavations, from ponding on prepared
subgrades, and from flooding Project site and surrounding area.

Protect subgrades from softening, undermining, washout, and damage by rain or water
accumulation.

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.
2. Install a dewatering system to keep subgrades dry and convey ground water away from

excavations. Maintain until dewatering is no longer required.

EXPLOSIVES

Explosives: Do not use explosives.

EXCAVATION, GENERAL

Unclassified Excavation: Excavation to subgrade elevations regardless of the character of surface
and subsurface conditions encountered, including rock, soil materials, and obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials
and rock, replace with satisfactory soil materials.
2. Earth excavation includes excavating pavements and obstructions visible on surface;

underground structures, utilities, and other items indicated to be removed; together with
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.

3. Rock excavation includes removal and disposal of rock.

EXCAVATION FOR STRUCTURES

Excavate to indicated elevations and dimensions within a tolerance of plus or minus 3 inches (75
mm). 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 (25 mm). Do not disturb bottom of excavations intended for bearing surface.

APPROVAL OF SUBGRADE

Notify Architect when excavations have reached required subgrade.
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If Architect determines that unsatisfactory soil is present, continue excavation and replace with
compacted backfill or fill material as directed.

1. Additional excavation and replacement material will be paid for according to Contract
provisions for changes in the Work.

Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or
construction activities, as directed by Architect.

UNAUTHORIZED EXCAVATION

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 may be used when approved by Architect.

1. Fill unauthorized excavations under other construction or utility pipe as directed by
Architect.

Where indicated widths of utility trenches are exceeded, provide stronger pipe, or special
installation procedures, as required by the Engineer.

STORAGE OF SOIL MATERIALS

Stockpile borrow materials and satisfactory excavated soil materials. Stockpile 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.

BACKFILL
Place and compact backfill in excavations promptly, but not before completing the following:

1. Construction below finish grade including, where applicable, dampproofing,
waterproofing, and perimeter insulation.

Surveying locations of underground utilities for record documents.

Inspecting and testing underground utilities.

Removing concrete formwork.

Removing trash and debris.

Removing temporary shoring and bracing, and sheeting.

Installing permanent or temporary horizontal bracing on horizontally supported walls.

Nownbkwh

Preparation: Remove vegetation, topsoil, debris, unsatisfactory soil materials, obstructions, and
deleterious materials from ground surface before placing fills.

Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill
material will bond with existing material.
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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.
MOISTURE CONTROL

Uniformly moisten or aerate subgrade and each subsequent fill or backfill layer before
compaction to within 2 percent of optimum moisture content.

1. Do not place backfill or fill 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.

COMPACTION OF BACKFILLS AND FILLS
Place backfill and fill materials in layers not more than 12 inches (300 mm) in loose depth for
material compacted by heavy compaction equipment, and not more than 6 inches (150 mm) in

loose depth for material compacted by hand-operated tampers.

Place backfill and fill materials evenly on all sides of structures to required elevations, and
uniformly along the full length of each structure.

Compact soil to not less than the following percentages of maximum dry unit weight according
to ASTM D 1557:

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches
(300 mm) of existing subgrade and each layer of backfill or fill material at 95 percent.

2. Under walkways, scarify and recompact top 6 inches (150 mm) below subgrade and
compact each layer of backfill or fill material at 95 percent.

3. Under lawn or unpaved areas, scarify and recompact top 6 inches (150 mm) below

subgrade and compact each layer of backfill or fill material at 90 percent.

GRADING

General: Uniformly grade areas to a smooth surface, free from 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.
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Site Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish
subgrades to required elevations within the following tolerances:

1. Lawn or Unpaved Areas: Plus or minus 1 inch (25 mm).
2. Walks: Plus or minus 1 inch (25 mm).
3. Pavements: Plus or minus 1/2 inch (13 mm).

Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch (13 mm) when tested
with a 10-foot (3-m) straightedge.

SUBSURFACE DRAINAGE

Subsurface Drain: Place a layer of drainage fabric around perimeter of drainage trench as
indicated. Place a 6-inch (150-mm) course of filter material on drainage fabric to support drainage
pipe. Encase drainage pipe in a minimum of 6 inches (300 mm) of filter material and wrap in
drainage fabric, overlapping sides and ends at least 6 inches (150 mm).

1. Compact each course of filter material to 95 percent of maximum dry unit weight according
to ASTM D 698.

Drainage Backfill: Place and compact filter material over subsurface drain, in width indicated, to
within 12 inches (300 mm) of final subgrade. Overlay drainage backfill with one layer of drainage
fabric, overlapping sides and ends at least 6 inches (150 mm).

1. Compact each course of filter material to 95 percent of maximum dry density according to
ASTM D 698.
2. Place and compact impervious fill material over drainage backfill to final subgrade.

SUBBASE AND BASE COURSES
Under pavements and walks, place subbase course on prepared subgrade and as follows:

L. Place base course material over subbase.

2. Compact subbase and base courses 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 1557.

3. Shape subbase and base to required crown elevations and cross-slope grades.

4. When thickness of compacted subbase or base course is 6 inches (150 mm) or less, place
materials in a single layer.

5. When thickness of compacted subbase or base course exceeds 6 inches (150 mm), place

materials in equal layers, with no layer more than 6 inches (150 mm) thick or less than 3
inches (75 mm) thick when compacted.

DRAINAGE COURSE

Under slabs-on-grade, place drainage course on prepared subgrade and as follows:
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1. Compact drainage course to required cross sections and thickness to not less than 95
percent of maximum dry unit weight according to ASTM D 1557.
2. When compacted thickness of drainage course is 6 inches (150 mm) or less, place materials
in a single layer.
3. When compacted thickness of drainage course exceeds 6 inches (150 mm), place materials

in equal layers, with no layer more than 6 inches (150 mm) thick or less than 3 inches (75
mm) thick when compacted.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified independent geotechnical engineering testing agency to
perform field quality control testing.

Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with
subsequent earthwork only after test results for previously completed work comply with
requirements.

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.

Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167,
ASTM D 2922, and ASTM D 2937, 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. (186 sq. m) 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 each 100
feet (30 m) 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 each
150 feet (46 m) or less of trench length, but no fewer than two tests.

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 to depth required;
recompact and retest until specified compaction is obtained.

PROTECTION

Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep
free of trash and debris.

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.
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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 the greatest extent possible.

3.18 DISPOSAL OF SURPLUS AND WASTE MATERIALS
A. Disposal: Remove surplus satisfactory soil and waste material, including unsatisfactory soil,

trash, and debris, and legally dispose of it off Owner's property.

END OF SECTION 310000
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SECTION 311000 — SITE CLEARING
PART 1 - GENERAL

PART 2 - 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.  All the Provisions of Site Clearing, and their associated specification sections, are to be performed
in accordance with the most current edition of the “NJDOT Standard Specifications for Road and
Bridge Construction”, which shall form a part of this specification by reference and shall have
the same force and effect as if printed herewith in full.

22 SUMMARY
A.  This Section includes the following:

Protecting existing trees and vegetation to remain.

Removing trees and other vegetation.

Clearing and grubbing.

Topsoil stripping.

Removing above-grade site improvements.

Disconnecting, capping or sealing, and abandoning site utilities in place.
Disconnecting, capping or sealing, and removing site utilities.

Nk W=

B.  Related Sections include the following:

1. Division 01 Section "Construction Facilities and Temporary Controls" for temporary
utilities, temporary construction and support facilities, temporary security and protection
facilities, and environmental protection measures during site operations.

2. Section 310000 “Earthwork”™ for soil materials, excavating, backfilling, and site grading.

3. Section 329000 “Planting” for finish grading, including placing and preparing topsoil for
lawns and planting.

23 MATERIALS OWNERSHIP
A.  Except for materials indicated to be stockpiled or to remain Owner's property, cleared materials

shall become Contractor's property and shall be removed from the site.

24 SUBMITTALS

A.  Photographs or videotape, sufficiently detailed, of existing conditions of trees and plantings,
adjoining construction, and site improvements that might be misconstrued as damage caused by

site clearing.
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B.
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PROJECT CONDITIONS

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 traffic ways if required by authorities

having jurisdiction.

Notify utility locator service for area where Project is located before site clearing.

PART 3 - PRODUCTS

3.1

A.

SOIL MATERIALS

Satisfactory Soil Materials: Requirements for satisfactory soil materials are specified in Division
2 Section "Earthwork."

1. Obtain approved borrow soil materials off-site when satisfactory soil materials are not
available on-site.

PART 4 - EXECUTION

4.1

A.

B.

C.

4.2

A.

B.

PREPARATION

Protect and maintain benchmarks and survey control points from disturbance during construction.
Locate and clearly flag trees and vegetation to remain or to be relocated.

Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to Owner.

TREE PROTECTION
Erect and maintain a temporary fence around drip line of individual trees or around perimeter drip
line of groups of trees to remain. Remove fence when construction is complete.

1. Do not store construction materials, debris, or excavated material within drip line of
remaining trees.

2. Do not permit vehicles, equipment, or foot traffic within drip line of remaining trees.

Do not excavate within drip line of trees, unless otherwise indicated.
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Where excavation for new construction is required within drip line of trees, hand clear and
excavate to minimize damage to root systems. Use narrow-tine spading forks, comb soil to expose
roots, and cleanly cut roots as close to excavation as possible.

1. Cover exposed roots with burlap and water regularly.

2. Temporarily support and protect roots from damage until they are permanently relocated
and covered with soil.

3. Coat cut faces of roots more than 1-1/2 inches (38 mm) in diameter with an emulsified
asphalt or other approved coating formulated for use on damaged plant tissues.

4. Cover exposed roots with wet burlap to prevent roots from drying out. Backfill with soil

as soon as possible.

Repair or replace trees and vegetation indicated to remain that are damaged by construction

operations, in a manner approved by Architect.

L. Employ a qualified arborist, licensed in jurisdiction where Project is located, to submit
details of proposed repairs and to repair damage to trees and shrubs.

2. Replace trees that cannot be repaired and restored to full-growth status, as determined by
the qualified arborist.

UTILITIES

Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.

1. Owner will arrange to shut off indicated utilities when requested by Contractor.
2. Arrange to shut off indicated utilities with utility companies.

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.

Excavate for and remove underground utilities indicated to be removed.

CLEARING AND GRUBBING

Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of new
construction. Removal includes digging out stumps and obstructions and grubbing roots.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.

2. Cut minor roots and branches of trees indicated to remain in a clean and careful manner
where such roots and branches obstruct installation of new construction.

3. Completely remove stumps, roots, obstructions, and debris extending to a depth of 18
inches (450 mm) below exposed subgrade.

4, Use only hand methods for grubbing within drip line of remaining trees.
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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 6-inch (150-mm) loose depth, and
compact each layer to a density equal to adjacent original ground.

TOPSOIL STRIPPING

Remove sod and grass before stripping topsoil.

Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with
underlying subsoil or other waste materials.

1. Strip surface soil of unsuitable topsoil, including trash, debris, weeds, roots, and other
waste materials.

Stockpile topsoil materials away from edge of excavations without intermixing with subsoil.
Grade and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Limit height of topsoil stockpiles to 72 inches (1800 mm).

2. Do not stockpile topsoil within drip line of remaining trees.
3. Dispose of excess topsoil as specified for waste material disposal.
SITE IMPROVEMENTS

Remove existing above- and below-grade improvements as indicated and as necessary to facilitate
new construction.

Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length of
existing pavement to remain before removing existing pavement. Saw-cut faces vertically.

DISPOSAL

Disposal: 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.

END OF SECTION 311000
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SECTION 312319 — DEWATERING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

All the Provisions of Dewatering, and their associated specification sections, are to be performed
in accordance with the most current edition of the “NJDOT Standard Specifications for Road and
Bridge Construction”, which shall form a part of this specification by reference and shall have
the same force and effect as if printed herewith in full.

SUMMARY

This Section includes construction dewatering.

Related Sections include the following:

1. Section 310000 "Earthwork" for excavating, backfilling, and site grading.

PERFORMANCE REQUIREMENTS

Dewatering Performance: Design, provide, test, operate, monitor, and maintain a 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. Work includes removing dewatering system when no longer needed.

2. Maintain dewatering operations to ensure erosion is controlled, stability of excavations and
constructed slopes is maintained, and flooding of excavation and damage to structures are
prevented.

3. Prevent surface water from entering excavations by grading, dikes, or other means.

4. Accomplish dewatering without damaging existing buildings adjacent to excavation.

SUBMITTALS

Shop Drawings: 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 layouts of piezometers and flow-measuring devices for monitoring performance of
dewatering system.

2. Include a written report outlining control procedures to be adopted if dewatering problems
arise.
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1.6
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3. Include Shop Drawings signed and sealed by the qualified professional engineer
responsible for their preparation.

Qualification Data: For firms and persons specified in "Quality Assurance" Article to demonstrate
their capabilities and experience. Include lists of completed projects with project names and
addresses, names and addresses of architects and owners, and other information specified.

Photographs or videotape, sufficiently detailed, of existing conditions of adjoining construction
and site improvements that might be misconstrued as damage caused by dewatering operations.

Record drawings at Project closeout identifying and locating capped utilities and other subsurface
structural, electrical, or mechanical conditions.

Field Test Reports: Before starting excavation, submit test results and computations
demonstrating that dewatering system is capable of meeting performance requirements.

QUALITY ASSURANCE

Installer Qualifications: Engage an experienced installer to assume engineering responsibility and
perform dewatering who has specialized in installing dewatering systems similar to those required
for this Project and with a record of successful in-service performance.

Regulatory Requirements: Comply with water disposal requirements of authorities having
jurisdiction.

PROJECT CONDITIONS

Existing Utilities: Do not interrupt utilities serving facilities occupied by the Owner or others
unless permitted in writing by the Architect and then only after arranging to provide temporary
utility services according to requirements indicated.

Survey adjacent structures and improvements, employing a qualified professional engineer or
surveyor, establishing exact elevations at fixed points to act as benchmarks. Clearly identify
benchmarks and record existing elevations.

1. During dewatering, resurvey benchmarks weekly, maintaining an accurate log of surveyed
elevations for comparison with original elevations. Promptly notify Architect if changes in
elevations occur or if cracks, sags, or other damage is evident in adjacent construction.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

PREPARATION
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Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by earthwork
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.

Install dewatering system to ensure minimum interference with roads, streets, walks, and other
adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without
permission from Owner and authorities having jurisdiction. Provide alternate routes around
closed or obstructed traffic ways if required by governing regulations.

DEWATERING

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.

Before excavation below ground-water level, place system into operation to lower water to
specified levels and then operate it continuously until drains, sewers, and structures have been
constructed and fill materials have been placed, or until dewatering is no longer required.

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.

Dispose of water removed from excavations in a manner to avoid endangering public health,
property, and portions of work under construction or completed. Dispose of water in a manner to
avoid inconvenience to others. Provide sumps, sedimentation tanks, and other flow-control
devices as required by authorities having jurisdiction.

Provide standby equipment on-site, installed and available for immediate operation, to maintain
dewatering on a 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 the Owner.

Damages: Promptly repair damages to adjacent facilities caused by dewatering operations.

OBSERVATION WELLS
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A. Provide, take measurements, and maintain at least the minimum number of observation wells or
piezometers recommended by the engineer who prepared Shop Drawings as required in Paragraph

1.4 above.

B.  Observe and record daily elevation of ground water and piezometric water levels in observation
wells.

C.  Repair or replace, within 24 hours, observation wells that become inactive, damaged, or
destroyed. Suspend construction activities in areas where observation wells are not functioning
properly until reliable observations can be made. Add or remove water from observation-well
risers to demonstrate that observation wells are functioning properly.

1. Fill observation wells, remove piezometers, and fill holes when dewatering is completed.

END OF SECTION 312319
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SECTION 314133 - TRENCH SHIELDING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

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

All the Provisions of Trench Shielding, and their associated specification sections, are to be
performed in accordance with the most current edition of the “NJDOT Standard Specifications
for Road and Bridge Construction,” which shall form a part of this specification by reference and
shall have the same force and effect as if printed herewith in full

SUMMARY

This section provides information in regarding to trench shielding that shall be followed by the
Contractor.

SUBMITTALS

The Contractor shall submit shop drawings and calculations, signed and sealed by a Professional
Engineer in the State of New Jersey for design of the shoring, sheeting, and bracing used in this
project.

QUALITY ASSURANCE

The CONTRACTOR shall be responsible for providing adequate lateral restraint for the walls of
any excavation required to complete his work.

Shoring, sheeting and bracing shall be adequate to withstand all loads superimposed thereon and
shall be furnished to protect personnel and existing or proposed structures, pipelines or other
facilities.

The Contractor shall design the lateral restraint facilities to include any necessary sheeting,
bracing or shoring to protect any facilities, stockpiled excavation or construction materials
adjacent to the excavation and/or any personnel required to be in or near the excavation.

Bracing elements shall not be cast into or included in permanent concrete work, except as
specifically approved by the A/E, in which case, the proper keys, cutoffs, waterstops, and
waterproofing must be provided.

The Contractor shall save harmless the A/E and the Owner from any and all personal injuries or
property damages resulting from his failure to provide and properly maintain the lateral restraints
heretofore mentioned.

TRENCH SHIELDING 314133 - 1



Burns Engineering, Inc. MH-STEM Emergency Repairs

04/10/2026

PART 2 - PRODUCTS

2.1

A.

B.

MATERIALS

Materials for walls and bracing shall be new or of sound material. If of steel, they shall be standard
structural steel sections, as listed in the "Manual of Steel Construction", current edition, of the
American Institute of Steel Construction. If timber, they shall be structural grade Southern Pine
or Douglas Fir.

The steel sections used shall have no more than surface rust and shall conform to the requirements
of the ASTM Specification A-36 or A-572, current edition, "Requirements for Delivery of
Structural Steel", in respect to straightness, defect deformations, camber and any other condition
which would affect their efficient performance in the bracing system.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

INSTALLATION

Shoring, sheeting, and/or bracing shall be installed in accordance with OSHA regulations, current
edition. All trenching and other excavations which present a hazard to personnel working in the
excavated areas because of depth of trench embankments, stockpiling of excavated materials
along the top of the trench or adjacent traffic shall be shored, sheeted or braced.

All shoring, sheeting and bracing, where necessary, shall be designed and installed by the
Contractor for the materials and depths encountered. The Contractor shall be fully responsible for
the adequacy of the system to withstand all loads imposed thereon, and shall save harmless the
Owner and A/E in the field from any and all personal or property damages resulting from his
failure to properly install and maintain sufficient sheeting, shoring and bracing.

The Contractor shall be fully responsible and liable for any improper or premature removal of
sheeting, shoring or bracing and any and all personal or property damages resulting therefrom.

Should the CONTRACTOR's operations impair foundations for new or existing structures, he
shall provide concrete underpinning piers or supports for such structures at no additional cost to
the OWNER.

END OF SECTION 314133
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MECHANICAL NOTES:

CONTRACTOR SHALL PROVIDE ALL MATERIALS AND LABOR TO PROTECT ADJACENT STRUCTURES FROM
CONSTRUCTION DEBRIS, WEATHER CONDITIONS, RIGGING MATERIALS TO THE WORK AREAS THROUGHOUT
THE CONSTRUCTION PERIOD.

PROVIDE ALL LABOR, MATERIALS, EQUIPMENT, INCIDENTALS, METHODS, AND SERVICES REQUIRED TO
INSTALL ALL WORK INDICATED COMPLETELY AND IN FULL OPERATION AND TO SUIT THE UNIVERSITY'S
REQUIREMENTS. VERIFY ALL FIELD CONDITIONS, ACCESS WAYS, DIMENSIONS, AND DETAILS IN THE FIELD
PRIOR TO FABRICATION.

ALL WORK SHALL BE IN CONFORMANCE WITH ALL APPLICABLE LAWS, CODES, AND REGULATIONS ADOPTED
BY MUNICIPAL, COUNTY, STATE, AND FEDERAL AUTHORITIES, INSURANCE AGENCIES, AND OTHER
AUTHORITIES HAVING JURISDICTION OVER THE WORK.

ANY DEFECTS IN WORKMANSHIP, MATERIALS, MALFUNCTION OF EQUIPMENT, OR UNSATISFACTORY
PERFORMANCE, AND ALL OTHER WORK OR PARTS OF THE BUILDING DAMAGED THEREBY SHALL BE
REPAIRED, REPLACED, OR OTHERWISE REMEDIED WITHOUT EXPENSE TO THE OWNER. SUCH REPAIRS OR
REPLACEMENTS SHALL BE MADE IN A TIMELY MANNER AND AT THE CONVENIENCE OF THE OWNER.

IN ADDITION TO SPECIFICS AS MAY BE DEFINED HEREINAFTER, THE CONTRACTOR SHALL PROTECT THE
WORK SITE AND ALL HIS/HER WORK AGAINST DAMAGE FROM ANY SOURCE UNTIL FINAL COMPLETION AND
ACCEPTANCE BY THE OWNER.

CONTRACTOR SHALL SUBMIT SHOP DRAWINGS ON ALL EQUIPMENT AND MATERIAL BEING USED IN THE
COURSE OF THE WORK, PURCHASE OF OR INSTALLATION OF MATERIALS OR SYSTEM PARTS SHALL NOT
PROCEED UNTIL REVIEWED AND APPROVED SHOP DRAWINGS ARE RETURNED TO THE SUBMITTING
CONTRACTOR.

CONTRACTOR SHALL BE RESPONSIBLE TO PROVIDE SILICA DUST CONTROL FOR ALL CONCRETE CUTTING
PROCEDURES.

ALL FILL REQUIRED TO ATTAIN FINAL SUBGRADE UNDER STRUCTURES SHALL BE AN ACCEPTABLE
MATERIAL, PLACED IN LIFTS NOT EXCEEDING 9 INCHES IN LOOSE THICKNESS AND COMPACTED TO A
MINIMUM OF 95% MAXIMUM DENSITY (MODIFIED PROCTOR METHOD, ASTM D-1557).

NO BACKFILL SHALL BE PLACED AGAINST ANY WALL UNLESS ALL SUPPORTING ELEMENTS OF THE
STRUCTURE HAVE BEEN CONSTRUCTED AND HAVE REACHED THE SPECIFIED MINIMUM CONCRETE
COMPRESSIVE STRENGTH.

TEMPORARY EXCAVATION SUPPORT NOTES:

CONTRACTOR SHALL TAKE APPROPRIATE MEASURES TO STABILIZE THE WORK AREA AND PREVENT

DAMAGE TO ADJACENT AREAS DURING EXCAVATION.

CONTRACTOR SHALL PROVIDE DEWATERING IF NEEDED (WATER TABLE LEVEL IS UNKNOWN).

A. DISPOSAL OF PUMPED GROUNDWATER AND RUNOFF SHALL BE PERFORMED IN ACCORDANCE WITH
ALL APPLICABLE LOCAL AND FEDERAL REGULATIONS.

PROVIDE TEMPORARY EXCAVATION SUPPORT.

A. PROVIDE TEMPORARY SUPPORT TO ANY ADJACENT STRUCTURES AND UTILITIES.

B. THE CONTRACTOR SHALL PREPARE SIGNED AND SEALED DESIGN DRAWINGS OF THE EXCAVATION
SUPPORT SYSTEM FOR THE ENGINEER FOR REVIEW AND APPROVAL.

HPS
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n T
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SEE PLANS AND MANHOLE DETAILS.
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NOTES:
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2. STEAM TRAP PIPING, ETC, IS SHOWN FOR HPC.
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EXISTING CONDITIONS

ALL DIMENSIONS, ELEVATIONS AND PHYSICAL CONDITIONS SHOWN ON THE DRAWINGS FOR THE EXISTING STRUCTURES ARE

BASED ON LIMITED FIELD INSPECTIONS, CERTAIN DESIGN DRAWINGS FOR ORIGINAL CONSTRUCTION AND OTHER AVAILABLE
SOURCES. SUCH DEPICTIONS OF EXISTING CONSTRUCTION ARE INTENDED TO BE GENERAL, APPROXIMATE AND LIMITED TO
THOSE AREAS FOR WHICH WORK IS REQUIRED, AND ARE PROVIDED ONLY FOR THE CONVENIENCE OF THE CONTRACTOR. PRIOR
TO BIDDING, CONDUCT A CAREFUL EXAMINATION OF EXISTING CONDITIONS AT THE SITE APPLICABLE TO THE WORK.

71"\ STEAM TRAP DETAIL

U N.T.S

ACTUAL FIELD CONDITIONS MAY REQUIRE MODIFICATIONS TO THE CONSTRUCTION DETAILS, MATERIAL QUANTITIES AND EXTENT
OF THE WORK SHOWN ON DRAWINGS. PERFORM THE WORK TO MEET FIELD CONDITIONS ENCOUNTERED.

EXAMINE AND FIELD VERIFY ALL EXISTING AND GIVEN DIMENSIONS AND CONDITIONS PRIOR TO COMMENCEMENT OF THE WORK
AND FABRICATION OF CONSTRUCTION MATERIALS. REPORT VARIANCES FROM THE DRAWINGS AND SPECIFICATIONS AND
POTENTIAL INTERFERENCES PROMPTLY TO THE ENGINEER. INCORPORATE ACTUAL FIELD CONDITIONS AND DIMENSIONS IN THE

WORK AND INDICATE CHANGES AND ADJUSTMENTS ON DRAWINGS SUBMITTED FOR APPROVAL.

CONSTRUCTION NOTES:

1.

1.1.

1.2.

1.3.

1.4.

2.1.

2.2.

2.3.

24.

3.1.

3.2.

41.

4.2.

4.3.

4.4.

4.5.

4.6.

4.7.

5.1.

5.2.

5.3.

6.1.

6.2.

6.3.

STAGING AREA:
THE COLLEGE OF NEW JERSEY (TCNJ) SHALL PROVIDE AN AREA FOR CONTRACTORS'
STAGING. EXACT LOCATION TO BE COORDINATED WITH TCNJ'S PROJECT MANAGER.
THE CONTRACTOR SHALL NOT EXCEED STAGING AREA DESIGNATED BY TCNJ. REQUESTS
FOR TEMPORARY ADDITIONAL SPACE MUST BE SUBMITTED IN WRITING TO TCNJ A
MINIMUM OF TWO (2) WEEKS PRIOR TO NEED. DO NOT PROCEED WITHOUT TCNJ
APPROVAL.
CONTRACTOR SHALL MAINTAIN A CLEAN AND ORDERLY STAGING AREA THAT IS FREE OF
HAZARDS.
ANY GRAFFITI ON TEMPORARY FACILITIES MUST BE IMMEDIATELY REMOVED OR PAINTED
OVER.

DUMPSTER:

OBTAIN APPROVAL FROM THE TCNJ PROJECT MANAGER FOR THE LOCATION OF
TEMPORARY DUMPSTER.

BEFORE PLACING DUMPSTER'S, THE EXISTING PAVED SURFACES (BOTH CONCRETE AND
ASPHALT) SHALL BE PROTECTED FROM DAMAGE. WOODEN PADS, CONSTRUCTED TO A
MINIMUM THICKNESS OF TWO (2) INCHES, SHALL BE PLACED UNDER THE DUMPSTER'S
ROLLERS. THE CONTRACTOR SHALL REPAIR AT NO EXPENSE TO TCNJ, ANY PAVED
SURFACES THAT HAVE BEEN DAMAGED DURING THE COURSE OF THE WORK.

ALL CONSTRUCTION DEBRIS AND WASTE MATERIALS SHALL BE DEPOSITED INTO
DUMPSTER AND REMOVED FROM SITE DAILY.

THE CONTRACTOR IS RESPONSIBLE FOR ALL DUMPSTER PERMITTING REQUIRED.

INTERRUPTION OF TCNJ ACTIVITY:
THE CONTRACTOR IS REMINDED THAT THE COLLEGE OF NEW JERSEY IS AN ACTIVE
CAMPUS.
AT NO TIME SHALL THE CONTRACTOR INTERRUPT OPERATIONS AT THE CAMPUS PROJECT
SITE(S) UNLESS PRIOR ARRANGEMENTS HAVE BEEN OBTAINED IN WRITING FROM THE
TCNJ PROJECT MANAGER.

PROTECTION:

THE CONTRACTOR SHALL PROVIDE APPROPRIATE AND ADEQUATE SAFETY PROTECTION
FOR ITS EMPLOYEES AND REQUIRE THE SAME FROM ITS SUBCONTRACTORS.
CONTRACTOR SHALL COMPLY WITH OSHA SAFETY REGULATIONS AND APPLICABLE
CODES FOR PROPER FALL PROTECTION.

FURNISH AND INSTALL MECHANICAL VENTILATION OF SUFFICIENT CAPACITY IN THE WORK
AREA HAVING WELDING, BRAZING AND CUTTING ACTIVITIES IN ACCORDANCE WITH THE
LATEST OSHA'S CONSTRUCTION STANDARDS.

WHEN WATER IS USED AT THE CONSTRUCTION SITE, ENSURE THROUGH ANY
APPROPRIATE MEASURES THAT THE WATER DOES NOT FREEZE ON ROADWAYS OR
SIDEWALKS.

THE CONTRACTOR SHALL PROVIDE ADEQUATE PROTECTION TO THE BUILDING INTERIORS,
EQUIPMENT, AND BUILDING PERSONNEL.

EXECUTE ALL WORK IN ACCORDANCE WITH THE BEST ACCEPTED TRADE PRACTICES,
APPLICABLE CODES, OSHA STANDARDS FOR JOB AND SAFETY AND AS PER
MANUFACTURERS WRITTEN RECOMMENDATIONS.

TAKE ALL NECESSARY PRECAUTIONS TO PREVENT INJURY TO THE PUBLIC AND DAMAGE
TO THE PROPERTY OF OTHERS.

CONFINED SPACE:

CONTRACTOR(S) WILL BE REQUIRED TO ENTER AREAS CONSIDERED TO BE CONFINED
SPACE, SUCH AS MANHOLES, PITS, SHAFTS AND CRAWLSPACES.

ALL CONFINED SPACE(S) ARE PERMIT REQUIRED CONFINED SPACED (PRCS). THE
CONTRACTOR SHALL FOLLOW THEIR OWN SAFETY PROGRAM AND COMPLETE CONFINED
SPACE ENTRY PERMITS PRIOR TO CONFINED SPACE ENTRY.

DO NOT ENTER ANY CONFINED SPACE WITHOUT SUPERVISION, AIR MONITORING, SAFETY
HARNESS(ES) AND RESCUE EQUIPMENT. CONDUCT AIR MONITORING PRIOR TO ENTRY,
AND CONTINUOUSLY UNTIL COMPLETION OF WORK IN THE CONFINED SPACE. COMPLY
WITH OSHA STANDARDS FOR CONFINED SPACE ENTRY.

TRAFFIC CONTROL:
THE CONTRACTOR SHALL COORDINATE WITH THE CONSTRUCTION MANAGER AND BE
RESPONSIBLE FOR MAINTENANCE AND PROTECTION OF VEHICULAR AND PEDESTRIAN
TRAFFIC.
ALL TRAFFIC CONTROL MEASURES SHALL BE IN ACCORDANCE WITH CITY, STATE, AND
FEDERAL (OSHA) REGULATIONS. ALL TRAFFIC CONTROL MEASURES SHALL CONFORM TO
THE REQUIREMENTS OF THE MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES,
INCLUDING PART VI (SIGNS, SIGNALS, BARRICADES, AND TRAFFIC CONTROL).
BASED ON THE CONTRACTOR'S INTENDED MEANS, METHODS, AND SEQUENCING, THE
CONTRACTOR SHALL COORDINATE WITH THE CONSTRUCTION MANAGER AND BE
RESPONSIBLE FOR THE PREPARATION OF TRAFFIC CONTROL PLANS IN ACCORDANCE
WITH THE MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES (MUTCD), LATEST EDITION.

GENERAL NOTES:

3.1.

3.2.

3.3.

3.4.

4.

FOR PROJECT WORK DESCRIPTION AND HOURS OF WORK REFER TO THE CONTRACT.

THE CONTRACTOR SHALL SUBMIT SHOP DRAWINGS ON ALL EQUIPMENT AND MATERIALS
(AND METHODS WHEN SPECIFICALLY REQUESTED) BEING USED IN THE COURSE OF THE
WORK. PURCHASE OF OR INSTALLATION OF MATERIALS OR SYSTEM PARTS SHALL NOT
PROCEED WITHOUT WRITTEN APPROVAL OF THE ENGINEER.

CAUTION! THE CONTRACT DRAWINGS ARE GENERAL AND SHOULD BE UTILIZED AS

GUIDELINES FOR THE ENCLOSED PIPING.
THEY DO NOT REPRESENT ALL OFFSETS, BENDS, FITTINGS, VALVES, TRAPS AND SIMILAR
PARTS WHICH MAY BE REQUESTED OR REQUIRED DURING PIPE INSTALLATION. NOR ALL
EXISTING UTILITIES WHICH MAY BE ENCOUNTERED DURING THE INSTALLATION.
THE CONTRACTOR IS RESPONSIBLE FOR COMPLETING A JOB SITE VISIT AND CONFIRMING
PIPE RUNS BEFORE SUBMITTING FINAL BID. THE CONTRACTOR WILL THEN BE
RESPONSIBLE FOR PROVIDING ALL ADDITIONAL VALVES, TRAPS, BENDS AND ANY OTHER
SIMILAR PARTS IN THIS BID DOCUMENT.
THE CONTRACTOR SHALL SUBMIT HIS/HER PRICE AND ABSORB ANY ADDITIONAL LABOR,
PARTS AND UTILITY MODIFICATIONS, EXISTING AND NEW, TO PROVIDE TCNJ WITH ITS
SELECTED PIPE PATH.
THE COLLEGE OF NEW JERSEY MAINTAINS THE RIGHT TO REDIRECT PIPE RUNS TO
PROTECT EXISTING UTILITIES AND TO PROVIDE A BETTER WORKING SYSTEM. THE
COLLEGE OF NEW JERSEY SHALL BEAR NO RESPONSIBILITY FOR ADDITIONAL COST.

VERIFY ALL FIELD CONDITIONS, ACCESS WAYS, DIMENSIONS, AND DETAILS IN THE FIELD
PRIOR TO BID AND PRIOR TO FABRICATION. INCLUDE IN BID NECESSARY COSTS TO COVER
FIELD CONDITIONS. FIELD CONDITIONS SHALL BE ASSESSED DURING THE PRE-BID SITE VISIT

71.

7.2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

AND/OR SPECIAL SCHEDULED ACCESS WITH THE COLLEGE OF NEW JERSEY'S PROJECT
MANAGER.

PROVIDE ALL LABOR, MATERIAL, EQUIPMENT, INCIDENTALS, METHODS, AND SERVICES
REQUIRED TO INSTALL ALL WORK INDICATED COMPLETELY AND IN FULL OPERATION.

ANY DEFECTS IN WORKMANSHIP, MATERIALS, MALFUNCTION OF EQUIPMENT OR
UNSATISFACTORY PERFORMANCE, AND ALL OTHER WORK OR PARTS OF THE DAMAGED
PROPERTY, THEREBY, SHALL BE REPAIRED, REPLACED OR OTHERWISE REMEDIED WITHOUT
EXPENSE TO THE OWNER. SUCH REPAIRS OR REPLACEMENTS SHALL BE MADE IN A TIMELY
MANNER AND AT THE CONVENIENCE OF THE OWNER.

THE CONTRACTOR SHALL REMAIN RESPONSIBLE FOR COORDINATION OF ANY SYSTEM OR
VALVE SHUTDOWN WITH THE COLLEGE. WRITTEN NOTIFICATION SHALL BE SUBMITTED TO
PROJECT MANAGER, ENGINEER, FIVE (5) DAYS PRIOR TO REQUESTED DATE.

PROVIDE DATE(S), TIME(S), LOCATION(S) AFFECTED, LIST ALL UTILITIES TO BE SHUT OFF,

REASON(S) FOR OUTAGE.

PROVIDE ALL APPLICABLE COMPANY AND PERSONNEL CONTACT INFORMATION.

THE CONTRACTOR SHALL REMAIN RESPONSIBLE FOR COORDINATION WITH ALL TRADES,
AND FOR COORDINATION OF ALL VALVES, SENSORS, ETC. CONFORMING TO PIPING
DIAGRAMS, SCHEDULES, DETAILS, PLANS, SPECIFICATION AND MANUFACTURERS
REQUIREMENTS. CONTRACTOR TO COORDINATE SIZING WITH FINAL PURCHASED
EQUIPMENT.

MAINTAIN EXISTING UTILITIES INDICATED TO REMAIN IN SERVICE AND PROTECT THEM
AGAINST DAMAGE. COMPLY WITH ALL TCNJ AND UTILITY COMPANY PROTECTION
REQUIREMENTS.

THE CONTRACTOR SHALL COMPLY WITH ALL CITY, STATE AND FEDERAL ENVIRONMENTAL
REGULATION. ALL MATERIALS THAT ARE REMOVED DURING CONSTRUCTION SHALL BE
PROPERLY AND LEGALLY DISPOSED OF.

ALL WORK SHALL BE PERFORMED AS SHOWN ON THESE CONTRACT DRAWINGS AND AS
SPECIFIED IN THE TECHNICAL SPECIFICATIONS. DEVIATIONS SHALL BE CORRECTED AT NO
COST TO TCNJ.

PRIOR TO ACCEPTANCE, ALL SYSTEMS SHALL BE TESTED AND OPERATED TO DEMONSTRATE
TO TCNJ OR THEIR REPRESENTATIVE THAT THE PERFORMANCE OF THESE SYSTEMS
CONFORM TO DESIGN INTENT.

WHERE PRODUCTS ARE SCHEDULED HEREIN WITH A MANUFACTURER'S NAME AND MODEL
NUMBER, IT IS TO ESTABLISH THE UNIT'S FEATURES AND STANDARD OF QUALITY; EQUAL
SUBSTITUTIONS SHALL ONLY BE PERMITTED WITH PRIOR ENGINEERING REVIEW AND TCNJ'S
FINAL APPROVAL.

UNLESS SPECIFICALLY REQUIRED OTHERWISE, CONFORM TO THE MANUFACTURER'S
WRITTEN STANDARDS AND RECOMMENDATIONS WHEN INSTALLING EQUIPMENT AND
MATERIALS AND AS APPROVED BY THE ENGINEER.

THE CONTRACTOR SHALL COMPLETE ALL CUTTING AND PATCHING REQUIRED FOR THE
INSTALLATION OF THE WORK. CUTTING AND PATCHING SHALL BE COMPLETED IN A NEAT
AND WORKMAN LIKE MANNER. PATCHING MATERIALS SHALL MATCH EXISTING MATERIALS
TO THE GREATEST EXTENT POSSIBLE. PROVIDE TOUCH UP PAINT TO MATCH EXISTING
SURROUNDING AREAS OF CUTTING AND PATCHING WORK.

PIPING PENETRATIONS THROUGH WALLS SHALL BE CORE DRILLED WITH A DIAMOND BIT
CORE MACHINE.

IN ADDITION TO SPECIFICS AS MAY BE DEFINED HEREINAFTER, THE CONTRACTOR SHALL
PROTECT THE MATERIALS, WORK SITE AND ALL HIS/HER WORK AGAINST DAMAGE FROM ANY
SOURCE (INCLUDING BUT NOT LIMITED TO DUST, WATER, HEAT, FREEZING, ETC.) UNTIL THE
FINAL COMPLETION AND ACCEPTANCE BY THE OWNER.

FURNISH, INSTALL AND MAINTAIN, PIPE PROTECTION FOR STORED AND UN-USED MATERIALS.
ALL OPEN AND EXPOSED PIPE ENDS SHALL BE PROTECTED CONTINUOUSLY.

CLEAN UP: ALL DEBRIS TO BE REMOVED AT END OF EACH WORK DAY. SITE SHALL BE
MAINTAINED WITH GOOD WORK PRACTICES AS DEFINED BY OWNER OR ENGINEER. LEGALLY
AND PROPERLY DISPOSE OF DEMOLISHED EQUIPMENT AND SPOILS.
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	030130_MAINTENANCE OF CAST-IN-PLACE CONCRETE
	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. Removal of deteriorated concrete and subsequent replacement and patching.
	2. Epoxy crack injection.
	3. Corrosion-inhibiting treatment.
	4. Polymer overlays.
	5. Polymer sealers.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, chemical composition, physical properties, test data, and mixing, preparation, and application instructions.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Comply with manufacturer's written instructions for minimum and maximum temperature requirements and other conditions for storage.
	B. Store cementitious materials off the ground, under cover, and in a dry location.
	C. Store aggregates covered and in a dry location; maintain grading and other required characteristics and prevent contamination.

	1.5 FIELD CONDITIONS
	A. Environmental Limitations for Epoxies: Do not apply when air and substrate temperatures are outside limits permitted by manufacturer. During hot weather, cool epoxy components before mixing, store mixed products in shade, and cool unused mixed prod...
	B. Cold-Weather Requirements for Cementitious Materials: Do not apply unless concrete-surface and air temperatures are above 40 deg F (5 deg C) and will remain so for at least 48 hours after completion of Work.
	C. Hot-Weather Requirements for Cementitious Materials: Protect repair work when temperature and humidity conditions produce excessive evaporation of water from patching materials. Provide artificial shade and wind breaks, and use cooled materials as ...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations: For repair products, obtain each color, grade, finish, type, and variety of product from single source and from single manufacturer with resources to provide products of consistent quality in appearance and physical properties.

	2.2 BONDING AGENTS
	A. Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent: Manufactured product that consists of water-insensitive epoxy adhesive, portland cement, and water-based solution of corrosion-inhibiting chemicals that forms a protective film on steel ...
	B. Mortar Scrub Coat: Mix consisting of 1 part portland cement and 1 part fine aggregate complying with ASTM C144 except 100 percent passing a No. 16 (1.18-mm) sieve.

	2.3 PATCHING MORTAR
	A. Patching Mortar Requirements:
	1. Only use patching mortars that are recommended by manufacturer for each applicable horizontal, vertical, or overhead use orientation.
	2. Color and Aggregate Texture: Provide patching mortar and aggregates of colors and sizes necessary to produce patching mortar that matches existing, adjacent, exposed concrete. Blend several aggregates if necessary to achieve suitable matches.
	3. Coarse Aggregate for Patching Mortar: ASTM C33/C33M, washed aggregate, Size No. 8, Class 5S. Add to patching-mortar mix only as permitted by patching-mortar manufacturer.

	B. Polymer-Modified, Cementitious Patching Mortar: Packaged, dry mix for repair of concrete and that contains a latex additive as either a dry powder or a separate liquid that is added during mixing.
	1. Compressive Strength: Not less than 5000 psi at 28 days when tested according to ASTM C109/C109M.


	2.4 EPOXY CRACK-INJECTION MATERIALS
	A. Epoxy Crack-Injection Adhesive: ASTM C881/C881M, bonding system Type IV at structural locations and where indicated, Type I at other locations.
	1. Capping Adhesive: Product manufactured for use with crack-injection adhesive by same manufacturer.
	2. Color: Provide epoxy crack-injection adhesive and capping adhesive that blend with existing, adjacent concrete and do not stain concrete surface.


	2.5 CORROSION-INHIBITING MATERIALS
	A. Corrosion-Inhibiting Treatment: Waterborne solution of alkaline corrosion-inhibiting chemicals for concrete-surface application that penetrates concrete by diffusion and forms a protective film on steel reinforcement.

	2.6 POLYMER-OVERLAY MATERIALS
	A. Polymer Overlay: Epoxy adhesive complying with ASTM C881/C881M, bonding system Type III, with surface-applied aggregate for skid resistance; free of VOCs.
	1. Aggregate: ACI 503.3, oven-dried, washed silica sand.
	2. Color and Texture: Matching existing.


	2.7 MISCELLANEOUS MATERIALS
	A. Portland Cement: ASTM C150/C150M, Type I, II, or III unless otherwise indicated.
	B. Water: Potable.

	2.8 MIXES
	A. General: Mix products, in clean containers, according to manufacturer's written instructions.
	1. Do not add water, thinners, or additives unless recommended by manufacturer.
	2. When practical, use manufacturer's premeasured packages to ensure that materials are mixed in proper proportions. When premeasured packages are not used, measure ingredients using graduated measuring containers; do not estimate quantities or use sh...
	3. Do not mix more materials than can be used within time limits recommended by manufacturer. Discard materials that have begun to set.

	B. Mortar Scrub Coat: Mix dry ingredients with enough water to provide consistency of thick cream.
	C. Dry-Pack Mortar: Mix required type(s) of patching-mortar dry ingredients with just enough liquid to form damp cohesive mixture that can be squeezed by hand into a ball but is not plastic.
	D. Concrete: Comply with Section 033000 "Cast-in-Place Concrete
	E. Grout for Use with Preplaced Aggregate: Proportion according to ASTM C938. Add grout fluidifier to mixing water followed by portland cement, pozzolan, and fine aggregate.


	PART 3 -  EXECUTION
	3.1 CONCRETE MAINTENANCE
	A. Comply with manufacturers' written instructions for surface preparation and product application.

	3.2 EXAMINATION
	A. Notify Owner seven days in advance of dates when areas of deteriorated or delaminated concrete and deteriorated reinforcing bars will be located.
	B. Locate areas of deteriorated or delaminated concrete using hammer or chain-drag sounding and mark boundaries. Mark areas for removal by simplifying and squaring off boundaries. At columns and walls make boundaries level and plumb unless otherwise i...

	3.3 PREPARATION
	A. Ensure that supervisory personnel are on-site and on duty when concrete maintenance work begins and during its progress.
	B. Protect persons, motor vehicles, surrounding surfaces of building being repaired, building site, plants, and surrounding buildings from harm resulting from concrete maintenance work.
	1. Comply with each product manufacturer's written instructions for protections and precautions. Protect against adverse effects of products and procedures on people and adjacent materials, components, and vegetation.
	2. Use only proven protection methods appropriate to each area and surface being protected.
	3. Provide temporary barricades, barriers, and directional signage to exclude public from areas where concrete maintenance work is being performed.
	4. Erect temporary protective covers over walkways and at points of pedestrian and vehicular entrance and exit that must remain in service during course of concrete maintenance work.
	5. Contain dust and debris generated by concrete maintenance work and prevent it from reaching the public or adjacent surfaces.
	6. Use water-mist sprinkling and other wet methods to control dust only with adequate, approved procedures and equipment that ensure that such water will not create a hazard or adversely affect other building areas or materials.
	7. Protect floors and other surfaces along haul routes from damage, wear, and staining.
	8. Provide supplemental sound-control treatment to isolate removal and dismantling work from other areas of the building.
	9. Protect adjacent surfaces and equipment by covering them with heavy polyethylene film and waterproof masking tape. If practical, remove items, store, and reinstall after potentially damaging operations are complete.
	10. Neutralize and collect alkaline and acid wastes for disposal off Owner's property.
	11. Dispose of debris and runoff from operations by legal means and in a manner that prevents soil erosion, undermining of paving and foundations, damage to landscaping, and water penetration into building interiors.

	C. Existing Drains: Prior to the start of work in an area, test drainage system to ensure that it is functioning properly. Notify Engineer immediately of inadequate drainage or blockage. Do not begin work in an area until the drainage system is in wor...
	1. Prevent solids such as aggregate or mortar residue from entering the drainage system. Clean out drains and drain lines that become sluggish or blocked by sand or other materials resulting from concrete maintenance work.
	2. Protect drains from pollutants. Block drains or filter out sediments, allowing only clean water to pass.

	D. Preparation for Concrete Removal: Examine construction to be repaired to determine best methods to safely and effectively perform concrete maintenance work. Examine adjacent work to determine what protective measures will be necessary. Make explora...
	1. Verify that affected utilities have been disconnected and capped.
	2. Inventory and record the condition of items to be removed for reinstallation or salvage.
	3. Provide and maintain shoring, bracing, and temporary structural supports as required to preserve stability and prevent unexpected or uncontrolled movement, settlement, or collapse of construction being demolished and construction and finishes to re...

	E. Reinforcing-Bar Preparation: Remove loose and flaking rust from exposed reinforcing bars as directed by manufacturer.
	1. Where section loss of reinforcing bar is more than 25 percent, or 20 percent in two or more adjacent bars, cut bars and remove and replace as indicated on Drawings.
	2. Remove additional concrete as necessary to provide at least 3/4-inch (19-mm) clearance at existing and replacement bars.
	3. Splice replacement bars to existing bars according to ACI 318 (ACI 318M) by lapping, welding, or using mechanical couplings.

	F. Surface Preparation for Corrosion-Inhibiting Treatment: Clean concrete to remove dirt, oils, films, and other materials detrimental to treatment application.
	G. Surface Preparation for Overlays:
	1. Remove delaminated material and deteriorated concrete surface material.
	2. Roughen surface of concrete to produce amplitude of approximately ¼” according to ICRI 310.2.
	3. Sweep and vacuum roughened surface to remove debris.


	3.4 REMOVAL OF CONCRETE
	A. Do not overload structural elements with debris.
	B. Saw-cut perimeter of areas indicated for removal to a depth of at least 1/2 inch. Make cuts perpendicular to concrete surfaces and no deeper than cover on reinforcement.
	C. Remove deteriorated and delaminated concrete by breaking up and dislodging from reinforcement.
	D. Remove additional concrete if necessary, to provide a depth of removal of at least 1/2 inch over entire removal area.
	E. Where half or more of the perimeter of reinforcing bar is exposed, bond between reinforcing bar and surrounding concrete is broken, or reinforcing bar is corroded, remove concrete from entire perimeter of bar and to provide at least 3/4-inch cleara...
	F. Test areas where concrete has been removed by tapping with hammer, and remove additional concrete until unsound and disbonded concrete is completely removed.
	G. Provide surfaces with a fractured profile of at least 1/8 inch that are approximately perpendicular or parallel to original concrete surfaces. At columns and walls, make top and bottom surfaces level unless otherwise directed.
	H. Thoroughly clean removal areas of loose concrete, dust, and debris.

	3.5 APPLICATION OF BONDING AGENT
	A. Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent: Apply to reinforcing bars and concrete by stiff brush or hopper spray according to manufacturer's written instructions. Apply to reinforcing bars in two coats, allowing first coat to dry...
	B. Mortar Scrub Coat for Job-Mixed Patching Mortar and Concrete: Dampen repair area and surrounding concrete 6 inches beyond repair area. Remove standing water and apply scrub coat with a brush, scrubbing it into surface and thoroughly coating repair ...

	3.6 INSTALLATION OF PATCHING MORTAR
	A. Place patching mortar as specified in this article unless otherwise recommended in writing by manufacturer.
	1. Provide forms where necessary to confine patch to required shape.
	2. Wet substrate and forms thoroughly and then remove standing water.

	B. General Placement: Place patching mortar by troweling toward edges of patch to force intimate contact with edge surfaces. For large patches, fill edges first and then work toward center, always troweling toward edges of patch. At fully exposed rein...
	C. Vertical Patching: Place material in lifts of not more than 1 inch  or less than 1/8 and as recommended by manufacturer. Do not feather edge.
	D. Overhead Patching: Place material in lifts of not more than 1 inch or less than 1/8 inch and as recommended by manufacturer. Do not feather edge.
	E. Consolidation: After each lift is placed, consolidate material and screed surface.
	F. Multiple Lifts: Where multiple lifts are used, score surface of lifts to provide a rough surface for placing subsequent lifts. Allow each lift to reach final set before placing subsequent lifts.
	G. Finishing: Allow surfaces of lifts that are to remain exposed to become firm and then finish to a surface matching adjacent concrete.
	H. Curing: Wet-cure cementitious patching materials, including polymer-modified cementitious patching materials, for not less than seven days by water-fog spray or water-saturated absorptive cover.

	3.7 INSTALLATION OF DRY-PACK-MORTAR
	A. Use dry-pack mortar for deep cavities. Place as recommended in writing by manufacturer.

	3.8 CONCRETE PLACEMENT
	A. Place concrete according to Section 033000 "Cast-in-Place Concrete”

	3.9 EPOXY CRACK INJECTION
	A. Clean cracks with oil-free compressed air or low-pressure water to remove loose particles.
	B. Clean areas to receive capping adhesive of oil, dirt, and other substances that would interfere with bond.
	C. Place injection ports as recommended by epoxy manufacturer, spacing no farther apart than thickness of member being injected. Seal injection ports in place with capping adhesive.
	D. Seal cracks at exposed surfaces with a ribbon of capping adhesive at least 1/4 inch thick by 1 inch wider than crack.
	E. Inject cracks wider than 0.003 inch to a depth of 8 inches.
	F. Inject epoxy adhesive, beginning at widest part of crack and working toward narrower parts. Inject adhesive into ports to refusal, capping adjacent ports when they extrude epoxy. Cap injected ports and inject through adjacent ports until crack is f...
	G. After epoxy adhesive has set, remove injection ports and grind surfaces smooth.

	3.10 APPLICATION OF CORROSION-INHIBITING-TREATMENT
	A. Apply by brush, roller, or airless spray in two coats at manufacturer's recommended application rate. Remove film of excess treatment by high-pressure washing before patching treated concrete.

	3.11 APPLICATION OF POLYMER OVERLAY
	A. Apply polymer overlay according to ACI 503.3.
	B. Apply to traffic-bearing surfaces, including parking areas and walks.



	031000_Concrete Forming and Accessories
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Form-facing material for cast-in-place concrete.
	2. Form liners.
	3. Shoring, bracing, and anchoring.


	1.3 DEFINITIONS
	A. Form-Facing Material: Temporary structure or mold for the support of concrete while the concrete is setting and gaining sufficient strength to be self-supporting.
	B. Formwork: The total system of support of freshly placed concrete, including the mold or sheathing that contacts the concrete, as well as supporting members, hardware, and necessary bracing.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each of the following:
	1. Exposed surface form-facing material.
	2. Concealed surface form-facing material.
	3. Form liners.
	4. Form ties.
	5. Waterstops.
	6. Form-release agent.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Form Liners: Store form liners under cover to protect from sunlight.
	B. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other contaminants.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, shores, and reshores in accordance with ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure...
	1. Design wood panel forms in accordance with APA's "Concrete Forming Design/Construction Guide."
	2. Design formwork to limit deflection of form-facing material to 1/240 of center-to-center spacing of supports.


	2.2 FORM-FACING MATERIALS
	A. As-Cast Surface Form-Facing Material:
	1. Provide continuous, true, and smooth concrete surfaces.
	2. Furnish in largest practicable sizes to minimize number of joints.
	3. Acceptable Materials: As required to comply with Surface Finish designations specified in Section 033000 "Cast-In-Place Concrete, and as follows:
	a. Plywood, metal, or other approved panel materials.
	b. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	1) APA HDO (high-density overlay).
	2) APA MDO (medium-density overlay); mill-release agent treated and edge sealed.
	3) APA Structural 1 Plyform, B-B or better; mill oiled and edge sealed.
	4) APA Plyform Class I, B-B or better; mill oiled and edge sealed.



	B. Concealed Surface Form-Facing Material: Lumber, plywood, metal, plastic, or another approved material.
	1. Provide lumber dressed on at least two edges and one side for tight fit.

	C. Forms for, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic, paper, or fiber tubes that produce surfaces with gradual or abrupt irregularities not exceeding specified formwork surface class.

	2.3 WATERSTOPS
	A. Flexible PVC Waterstops: U.S. Army Corps of Engineers CRD-C 572, for embedding in concrete to prevent passage of fluids through joints, with factory fabricate corners, intersections, and directional changes.

	2.4 RELATED MATERIALS
	A. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
	B. Form-Release Agent: Commercially formulated form-release agent that does not bond with, stain, or adversely affect concrete surfaces and does not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.
	2. Form release agent for form liners shall be acceptable to form liner manufacturer.

	C. Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or metal form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of exposed concrete surface.
	2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in concrete surface.



	PART 3 -  EXECUTION
	3.1 INSTALLATION OF FORMWORK
	A. Comply with ACI 301.
	B. Construct formwork, so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117 and to comply with the Surface Finish designations specified in Section 033000 "Cast-In-Plac...
	C. Construct forms tight enough to prevent loss of concrete mortar.
	1. Minimize joints.
	2. Exposed Concrete: Symmetrically align joints in forms.

	D. Construct removable forms for easy removal without hammering or prying against concrete surfaces.
	1. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces.
	2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.
	3. Install keyways, reglets, recesses, and other accessories, for easy removal.

	E. Do not use rust-stained, steel, form-facing material.
	F. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is inaccessible.
	1. Close openings with panels tightly fitted to forms and securely braced to prevent loss of concrete mortar.
	2. Locate temporary openings in forms at inconspicuous locations.

	G. Chamfer exterior corners and edges of permanently exposed concrete.
	H. At construction joints, overlap forms onto previously placed concrete not less than 12 inches.
	I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work.
	1. Determine sizes and locations from trades providing such items.
	2. Obtain written approval of Engineer prior to forming openings not indicated on Drawings.

	J. Construction and Movement Joints:
	1. Construct joints true to line with faces perpendicular to surface plane of concrete.
	2. Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	3. Place joints perpendicular to main reinforcement.

	K. Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection.
	1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to allow flushing water to drain.
	2. Close temporary ports and openings with tight-fitting panels, flush with inside face of form, and neatly fitted, so joints will not be apparent in exposed concrete surfaces.

	L. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	M. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	N. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 INSTALLATION OF EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.
	1. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC 303.
	3. Clean embedded items immediately prior to concrete placement.


	3.3 INSTALLATION OF WATERSTOPS
	A. Flexible Waterstops: Install in construction joints and at other joints indicated to form a continuous diaphragm.
	1. Install in longest lengths practicable.
	2. Locate waterstops in center of joint unless otherwise indicated on Drawings.
	3. Allow clearance between waterstop and reinforcing steel of not less than 2 times the largest concrete aggregate size specified in Section 033000 "Cast-In-Place Concrete."
	4. Secure waterstops in correct position at 12 inches on center.
	5. Clean waterstops immediately prior to placement of concrete.
	6. Support and protect exposed waterstops during progress of the Work.


	3.4 REMOVING AND REUSING FORMS
	A. Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24 hours after placing concrete. Concrete has to be hard enou...
	B. Clean and repair surfaces of forms to be reused in the Work.
	1. Split, frayed, delaminated, or otherwise damaged form-facing material are unacceptable for exposed surfaces.
	2. Apply new form-release agent.

	C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.
	1. Align and secure joints to avoid offsets.
	2. Do not use patched forms for exposed concrete surfaces unless approved by Architect.


	3.5 SHORING AND RESHORING INSTALLATION
	A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and reshoring.
	1. Do not remove shoring or reshoring until measurement of slab tolerances is complete.

	B. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and provide adequate reshoring to support construction without excessive stress or deflection.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Steel reinforcement bars.
	2. Welded-wire reinforcement.


	1.3 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Each type of steel reinforcement.
	2. Epoxy repair coating.
	3. Zinc repair material.
	4. Bar supports.
	5. Mechanical splice couplers.

	B. Shop Drawings:
	1. Include placing drawings that detail fabrication, bending, and placement.
	2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, location of splices, lengths of lap splices, details of mechanical splice couplers, details of welding splices, tie spacing, hoop spa...

	C. Construction Joint Layout: Indicate proposed construction joints required to build the structure.
	1. Location of construction joints is subject to approval of the Engineer.


	1.4 INFORMATIONAL SUBMITTALS
	A. Material Certificates: For each of the following, signed by manufacturers:
	1. Epoxy-Coated Reinforcement: CRSI's "Epoxy Coating Plant Certification."

	B. Material Test Reports: For the following, from a qualified testing agency:
	1. Steel Reinforcement:
	a. For reinforcement to be welded, mill test analysis for chemical composition and carbon equivalent of the steel in accordance with ASTM A706/A706M.


	C. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and damage. and to avoid damaging coatings on steel reinforcement.
	1. Store reinforcement to avoid contact with earth.
	2. Do not allow epoxy-coated reinforcement to be stored outdoors for more than 60 days without being stored under an opaque covering.



	PART 2 -  PRODUCTS
	2.1 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A615/A615M, Grade 60, deformed.
	B. Epoxy-Coated Reinforcing Bars:
	1. Steel Bars: ASTM A615/A615M, Grade 60, deformed bars.
	2. Epoxy Coating: ASTM A775/A775M or ASTM A934/A934M with less than 2 percent damaged coating in each 12-inch bar length.

	C. Steel Bar Mats: ASTM A184/A184M, fabricated from ASTM A615/A615M, Grade 60, deformed bars, assembled with clips.

	2.2 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars: ASTM A615/A615M, Grade 60, plain-steel bars, cut true to length with ends square and free of burrs.
	B. Epoxy-Coated Joint Dowel Bars: ASTM A615/A615M, Grade 60, plain-steel bars, ASTM A775/A775M epoxy coated.
	C. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded-wire reinforcement in place.
	1. Manufacture bar supports from steel wire, plastic, or precast concrete in accordance with CRSI's "Manual of Standard Practice," of greater compressive strength than concrete and as follows:
	a. For concrete surfaces exposed to view, where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire, all-plastic bar supports, or CRSI Class 2 stainless steel bar supports.
	b. For epoxy-coated reinforcement, use CRSI Class 1A epoxy-coated or other dielectric-polymer-coated wire bar supports.


	D. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy coating on reinforcement and complying with ASTM A775/A775M.
	E. Zinc Repair Material: ASTM A780/A780M.

	2.3 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protection of In-Place Conditions:
	1. Do not cut or puncture vapor retarder.
	2. Repair damage and reseal vapor retarder before placing concrete.

	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that reduce bond to concrete.

	3.2 INSTALLATION OF STEEL REINFORCEMENT
	A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting reinforcement.
	B. Accurately position, support, and secure reinforcement against displacement.
	1. Locate and support reinforcement with bar supports to maintain minimum concrete cover.
	2. Do not tack weld crossing reinforcing bars.

	C. Preserve clearance between bars of not less than 1 inch, not less than one bar diameter, or not less than 1-1/3 times size of large aggregate, whichever is greater.
	D. Provide concrete coverage in accordance with ACI 318.
	E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	F. Splices: Lap splices as indicated on Drawings.
	1. Bars indicated to be continuous, and all vertical bars shall be lapped not less than 36 bar diameters at splices, or 24 inches, whichever is greater.
	2. Stagger splices in accordance with ACI 318.
	3. Mechanical Splice Couplers: Install in accordance with manufacturer's instructions.
	4. Weld reinforcing bars in accordance with AWS D1.4/D 1.4M, where indicated on Drawings.

	G. Install welded-wire reinforcement in longest practicable lengths.
	1. Support welded-wire reinforcement in accordance with CRSI "Manual of Standard Practice."
	a. For reinforcement less than W4.0 or D4.0, continuous support spacing shall not exceed 12 inches.

	2. Lap edges and ends of adjoining sheets at least one wire spacing plus 2 inches for plain wire and 8 inches for deformed wire.
	3. Offset laps of adjoining sheet widths to prevent continuous laps in either direction.
	4. Lace overlaps with wire.

	H. Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair coating in accordance with ASTM D3963/D3963M.

	3.3 JOINTS
	A. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	1. Place joints perpendicular to main reinforcement.
	2. Continue reinforcement across construction joints unless otherwise indicated.

	B. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or asphalt coat one-half of dowel length, to prevent concrete bonding to one side of joint.

	3.4 INSTALLATION TOLERANCES
	A. Comply with ACI 117.

	3.5 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a special inspector to perform field tests and inspections and prepare test reports.
	B. Inspections:
	1. Steel-reinforcement placement.
	2. Steel-reinforcement mechanical splice couplers.
	3. Steel-reinforcement welding.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Design Mixtures: For each concrete mixture.
	C. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and placement.

	1.3 INFORMATIONAL SUBMITTALS
	A. Material certificates.
	B. Material test reports.
	C. Field quality-control reports.
	D. Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional engineer, detailing fabrication, assembly, and support of formwork.

	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	B. Testing Agency Qualifications: A independent agency, acceptable to authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.

	1.5 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction testing on concrete mixtures.

	1.6 FIELD CONDITIONS
	A. Cold-Weather Placement: Comply with ACI 306.1.
	1. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	B. Hot-Weather Placement: Comply with ACI 301.


	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301.
	2. ACI 117.


	2.2 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.
	B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. Provide lumber dressed on at least two edges and one side for tight fit.

	2.3 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
	B. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.
	C. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from as-drawn steel wire into flat sheets.
	D. Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet.
	E. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's "M...

	2.4 DOWEL ADHESIVE SYSTEM
	A. Where shown on the Contract Drawings, provide a two-component dowel adhesive system to anchor reinforcing bars or threaded dowels into hardened concrete
	1. HIT HY-200 Injection Adhesive Anchor System; Hilti, Inc., Tulsa, OK
	2. AC100+ Gold, Powers Fasteners, Brewster, NY
	3. AT-X, Simpson Strong-Tie, Pleasanton, CA


	2.5 CONCRETE MATERIALS
	A. Cementitious Materials:
	1. Portland Cement: ASTM C 150/C 150M, Type II, gray.
	2. Fly Ash: ASTM C 618, Class F or C.
	3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.

	B. Normal-Weight Aggregates: ASTM C 33/C 33M, graded.
	1. Maximum Coarse-Aggregate Size: 1 inch nominal.
	2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	C. Air-Entraining Admixture: ASTM C 260/C 260M.
	D. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and that do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtures containing calciu...
	1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
	2. Retarding Admixture: ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

	E. Water: ASTM C 94/C 94M  and potable.

	2.6 WATERSTOPS
	A. Flexible PVC Waterstops: CE CRD-C 572, for embedding in concrete to prevent passage of fluids through joints. Factory fabricate corners, intersections, and directional changes.
	1. Model 679; Greenstreak, St. Louis, MO
	2. Sealtight Model 6380; W.R. Meadows, Hampshire, IL
	3. Or approved equal

	B. Strip type waterstops: as indicated on the Contract Drawings.
	1.

	C. Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip, butyl rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 3/4 by 1 inch.

	2.7 CURING MATERIALS
	A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water: Potable.
	D. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1 or Type 1-D, Class A or  B and is VOC compliant.
	1. Kure-N-Seal; Sonneborn/BASF Admixture Systems, Cleveland, OH
	2. L&M Cure R; L&M Construction Chemicals, Inc., Omaha, NE
	3. KurexDR-100; Euclid Chemical Co., Cleveland, OH
	4. Or approved equal


	2.8 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork.

	2.9 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	B. Cementitious Materials: Use fly ash, pozzolan, slag cement, and silica fume as needed to reduce the total amount of portland cement, which would otherwise be used, by not less than 40 percent.
	C. Admixtures: Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing or high-range water-reducing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and -retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and parking structure slabs, concrete required to be watertight, and concrete with a w/c ratio below 0.50.


	2.10 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A. Normal-Weight Concrete:
	1. Minimum Compressive Strength: 5000 psi at 28 days.
	2. Maximum W/C Ratio: 0.40.
	3. Slump Limit: 7 inches for concrete with verified slump of 2 to 4 inches before adding high-range water-reducing admixture or plasticizing admixture, plus or minus 1 inch.
	4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal maximum aggregate size.


	2.11 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.12 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 FORMWORK INSTALLATION
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Chamfer exterior corners and edges of permanently exposed concrete.

	3.2 EMBEDDED ITEM INSTALLATION
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be e...

	3.3 STEEL REINFORCEMENT INSTALLATION
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before placing concrete.


	3.4 JOINTS
	A. General: Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Engineer.

	3.5 WATERSTOP INSTALLATION
	A. Waterstops: Install in construction joints and at other locations indicated, according to manufacturer's written instructions.

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections are completed.
	B. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete is placed on concrete that has hardened enough to cause seams or planes of weakness. If a section cannot be placed continuously, provide const...
	1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.


	3.7 FINISHING FORMED SURFACES
	A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched. Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view.

	B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and defects. Remove fins and other projections that exceed specified ...
	1. Apply to concrete surfaces exposed to public view.


	3.8 CONCRETE PROTECTING AND CURING
	A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Retarder: Apply evaporation retarder to unformed 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 ins...
	C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces. If forms remain during curing period, moist cure after loosening forms. If removing forms before end of curing period, contin...
	D. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing: Keep surfaces continuously moist for not less than seven days.
	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive. Cure for not l...
	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initial application. Maintain continuity of coatin...
	a. Removal: After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer.

	4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initia...


	3.9 CONCRETE SURFACE REPAIRS
	A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and replace concrete that cannot be repaired and patched to Architect's approval.

	3.10 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a special inspector to perform field tests and inspections and prepare testing and inspection reports.
	B. Testing Agency: Owner will engage a qualified testing and inspecting agency to perform tests and inspections and to submit reports.
	1. Testing agency shall be responsible for providing curing container for composite samples on Site and verifying that field-cured composite samples are cured in accordance with ASTM C31/C31M.
	2. Testing agency shall immediately report to Architect, Contractor, and concrete manufacturer any failure of Work to comply with Contract Documents.
	3. Testing agency shall report results of tests and inspections, in writing, to Owner, Architect, Contractor, and concrete manufacturer within 48 hours of inspections and tests.
	a. Test reports shall include reporting requirements of ASTM C31/C31M, ASTM C39/C39M, and ACI 301, including the following as applicable to each test and inspection:
	1) Project name.
	2) Name of testing agency.
	3) Names and certification numbers of field and laboratory technicians performing inspections and testing.
	4) Name of concrete manufacturer.
	5) Date and time of inspection, sampling, and field testing.
	6) Date and time of concrete placement.
	7) Location in Work of concrete represented by samples.
	8) Date and time sample was obtained.
	9) Truck and batch ticket numbers.
	10) Design compressive strength at 28 days.
	11) Concrete mixture designation, proportions, and materials.
	12) Field test results.
	13) Information on storage and curing of samples before testing, including curing method and maximum and minimum temperatures during initial curing period.
	14) Type of fracture and compressive break strengths at seven days and 28 days.



	C. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing agency, indicating quantity, mix identification, admixtures, design strength, aggregate size, design air content, design slump at time of batching, and ...
	D. Inspections:
	1. Headed bolts and studs.
	2. Verification of use of required design mixture.
	3. Concrete placement, including conveying and depositing.
	4. Curing procedures and maintenance of curing temperature.
	5. Verification of concrete strength before removal of shores and forms
	6. Batch Plant Inspections: On a random basis, as determined by Owner’s Project Manager.

	E. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with ASTM C 172/C 172M shall be performed in accordance with the following requirements:
	1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for each additional 50 cu. yd. (38 cu. m) or fraction thereof.
	a. When frequency of testing provides fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump: ASTM C143/C143M:
	a. One test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	b. Perform additional tests when concrete consistency appears to change.

	3. Slump Flow: ASTM C1611/C1611M:
	a. One test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	b. Perform additional tests when concrete consistency appears to change.

	4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete;
	a. One test for each composite sample, but not less than one test for each day's pour of each concrete mixture.

	5. Concrete Temperature: ASTM C1064/C1064M:
	a. One test hourly when air temperature is 40 deg F (4.4 deg C) and below or 80 deg F (27 deg C) and above, and one test for each composite sample.

	6. Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight concrete.
	a. One test for each composite sample, but not less than one test for each day's pour of each concrete mixture.

	7. Compression Test Specimens: ASTM C31/C31M:
	a. Cast and laboratory cure two sets of three 6-inch (150 mm) by 12-inch (300 mm) or 4-inch (100 mm) by 8-inch (200 mm) cylinder specimens for each composite sample.
	b. Cast, initial cure, and field cure two sets of three standard cylinder specimens for each composite sample.

	8. Compressive-Strength Tests: ASTM C39/C39M.
	a. Test one set of three laboratory-cured specimens at seven days and one set of two specimens at 28 days.
	b. Test one set of three field-cured specimens at seven days and one set of two specimens at 28 days.
	c. A compressive-strength test shall be the average compressive strength from a set of two specimens obtained from same composite sample and tested at age indicated.

	9. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting and curing in-place concrete.
	10. Strength of each concrete mixture will be satisfactory if every average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength, and no compressive-strength test value falls below specified compressive ...
	11. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	12. Additional Tests:
	a. Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Engineer.
	b. Testing and inspecting agency may conduct tests to determine adequacy of concrete by cored cylinders complying with ASTM C42/C42M or by other methods as directed by Engineer.
	1) Acceptance criteria for concrete strength shall be in accordance with ACI 301, section 1.6.6.3.


	13. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	14. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.




	230200 - BASIC MECHANICAL 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. Quality assurance
	3. Dielectric fittings.
	4. Grout.
	5. Demolition.
	6. Equipment installation requirements common to equipment sections.
	7. Painting and finishing.
	8. Concrete bases.
	9. Supports and anchorages.
	10. Testing


	1.2 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and in duct shafts.
	E. Concealed, Exterior 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.
	F. The following are industry abbreviations for plastic materials:
	1. ABS:  Acrylonitrile-butadiene-styrene plastic.
	2. CPVC:  Chlorinated polyvinyl chloride plastic.
	3. PE:  Polyethylene plastic.
	4. PVC:  Polyvinyl chloride plastic.

	G. The following are industry abbreviations for rubber materials:
	1. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	2. NBR:  Acrylonitrile-butadiene rubber.


	1.3 SUBMITTALS
	A. Product Data:  For the following:
	1. Transition fittings.
	2. Dielectric fittings.

	B. Welding procedures, certificates, controls and methods identified in paragraph 1.6 Quality Assurance of this specification section.
	C. As-Built Drawings
	D. Operation and Maintenance Manuals

	1.4 REFERENCES
	A. The specified Codes and Standards may be exceeded by the Contractor, with the Engineer’s approval, if superior or more economical designs and/or materials are available.
	B. The following documents form a part of the Specifications. Unless otherwise indicated, the issue in effect on date of invitation for bids shall apply.
	1. AISC  Steel Handbook
	2. American National Standards Institute, Inc. (ANSI)
	a. B16.5 - Steel Pipe Flanges and Flanged Fittings
	b. B16.10 - Face to Face and End to End Dimensions of Ferrous Valves B16.11 -Forged Steel Fittings, Socket Welding and Threaded
	c. B16.20 - Ring Joint Gaskets and Grooves for Steel Pipe Flanges
	d. B16.21 - Nonmetallic Flat Gaskets For Pipe Flanges
	e. B16.34 - Valves Flanged and Buttwelding Ends
	f. B31.1 - Power Piping
	g. B40.1 - Gauges-Pressure Indicating Dial Type-Elastic Element

	3. American Society of Nondestructive Testing (ASNT)
	a. SNT-TC-1A Recommended practice for personnel qualification and certification in nondestructive testing (with supplements)

	4. American Society for Testing and Materials (ASTM)
	a. A 27 - Mild to Medium Strength Carbon Steel Castings   for General Application
	b. C534 - Preformed Flexible Elastomeric Cellular Thermal Insulation in Sheet and Tubular Form.

	5. American Welding Society
	a. D10.9 - Qualification of Welding and Welders for Piping and Tubing
	b. D10.12 - Recommended Practices and Procedures for Welding Plain Carbon Steel Pipe
	c. QC1 - Standard   for   Qualification   and   Certification of Welding Inspectors

	6. Manufacturers Standardization Society (MSS)
	a. SP25 - Standard Markings System for Valves, Fittings, Flanges and Unions
	b. SP58 - Pipe Support Standards
	c. SP61 -  Pressure Testing of Steel Valves
	d. SP84 -  Steel Valves Socket Welding and Threaded Ends

	7. National Fire Protection Association (NFPA) No. 70 - National Electrical Code
	a. No. 101 - Life Safety Code

	8. Underwriters Laboratories, Inc. (UL)

	C. Requirements of Regulatory Agencies – State of New Jersey
	1. New Jersey Energy Conservation Code

	D. Standard Compliance
	1. Where components or materials are specified to conform to requirements of the standards of organizations such as American Society of Mechanical Engineers (ASME) or Underwriters Laboratories (UL), that use of label or listing as method of indication...
	2. Where reference is made to codes or standards, or to technical or trade specifications (such as ASTM or ANSI), the latest edition and latest addenda shall be used. In event of conflict between the reference documents, the Engineer shall be notified...


	1.5 SCHEDULING WORK
	A. The Contractor shall submit a construction schedule at the construction kick-off meeting. All Work shall be performed following the schedule after it has been reviewed and approved by the Engineer and the Facility.
	B. The integrity and reliability of the existing HPS/HPC/LPC system must be maintained at all times during the execution of all Work. All interruptions to the HPS/HPC/LPC system must be scheduled with the Site Representative.
	C. The Contractor shall not disconnect any utilities without written consent from the Facility. The Contractor will be provided with limited shutdown to accomplish the tie-in work to the existing HPS/HPC/LPC system.
	D. The maximum shutdown period for all steam piping shall not exceed ten (10) hours which includes time for the plant engineer personnel to shut the system down and, upon completion of the contractors work, start the system and return it to its origin...
	E. The Contractor shall not remove any equipment or system from operation without the consent of the facility and Site Representative. Once work has been initiated on any equipment or system, the Contractor shall work continuously until the equipment ...
	F. On areas of work affected by other contractors, work shall be coordinated to prevent damage to any work being performed in the area or affect operation of the other parts of the system that are in service.

	1.6 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.
	3. The welding method for each system shall be submitted for review and fully described including the number of passes, welding machine volts, welding machine amps and welding rod for the pipe size and material. Approval of welding procedures does not...
	4. Submit for review a procedure for recording, locating, monitoring and maintaining the quality of all welds to be performed on the project. This quality control document shall include but not be limited to drawings, and schedules identifying the loc...

	C. The Contractor shall implement a Quality Assurance Program that will be effective during the Contract period. As a minimum, the following controls, methods and procedures should be thoroughly developed in the Contractors program:
	1. The contractor shall comply with the following pipe welding procedure for HPS/HPC/LPC which includes:
	a. Provide backing rings to align and space the welding joint.
	b. Preheat the weld to a minimum of 200 degrees F utilizing methods that mirror procedures for water backed welding.
	c. Keep any bracing that was installed to maintain weld fit-up geometry in place until the weldment has cooled to ambient temperature.
	d. Attempt to keep water intrusion on weld zone during and immediately after welding to a minimum.
	e. Inspect all new welds with Radiographic methods per ASME B31.1 acceptance criteria. Refer to piping specification section 23 22 13 and 33 63 13 for more specific requirements for the project.

	2. A procedure to properly identify and control material within the work area to assure that the specified material is used.
	3. Controls to ensure that the correct welding electrodes and any pipe dope compounds are used.
	4. Methods and procedures to be used to ensure that fit-up of all joints meet specification requirements.
	5. Controls to ensure that all pressure piping welding is done using qualified procedures and welders in accordance with ANSI B31.1.
	6. Methods and procedures by which the Contractor obtains assurance that all material supplied by sub-vendors meet the requirements of the governing specifications.

	D. Electrical Characteristics for Mechanical Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes ar...

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.
	C. All items shall be suitably packed and protected from damage during shipment. Each item, crate, bag or other container shall, in addition to the address, be durably marked with the manufacturer's mechanical material list and tag number for which it...
	D. Surfaces subject to corrosion shall be coated with a corrosion preventative that is readily removed with a commercial solvent. All openings shall be sealed and protected with corrosion-resistant covers or plugs.

	1.8 COORDINATION
	A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to allow for mechanical installations.
	B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components as they are constructed.
	C. Coordinate requirements for access panels and doors for mechanical items requiring access that are concealed behind finished surfaces.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for product selection:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.


	2.2 GENERAL
	A. All mechanical materials shall be free from defects, which adversely affect the performance or maintainability of individual components, or of the overall assembly.
	B. Unless otherwise specified herein, all equipment, material, and articles furnished under this Contract shall be factory new and without blemish or defect. Salvage or rebuilt equipment or materials will not be acceptable.
	C. Castings shall be sound and free from patching, misplaced coloring, warping, or other defects that may render the casting unsound for use. Repair processes, such as welding, peening, plugging, or filling with cold solder or metallic paste shall not...
	D. All units of the same classifications i.e., strainers, pumps, heaters, transmitters, etc., with similar options shall be identical to the extent necessary to insure interchangeability of component parts, assemblies, accessories, and spare parts. Al...
	E. Unless otherwise indicated, all nuts and bolts supplied with equipment furnished shall be
	F. U.S. standard. Metric nuts and bolts will not be acceptable. All gauges and instrumentation furnished with equipment shall read in U.S. Standard units. Metric units are not acceptable.

	2.3 PIPE, TUBE, AND FITTINGS
	A. Refer to individual Division 23 and Division 33 piping Sections for pipe, tube, and fitting materials and joining methods.
	B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

	2.4 JOINING MATERIALS
	A. Refer to individual Division 23 and Division 33 piping Sections for special joining materials not listed below.
	B. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	C. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, unless otherwise indicated.

	2.5 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.
	C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working pressure at 180 deg F.
	1. Available Manufacturers:
	a. Capitol Manufacturing Co.
	b. Central Plastics Company.
	c. Eclipse, Inc.
	d. Epco Sales, Inc.
	e. Hart Industries, International, Inc.
	f. Watts Industries, Inc.; Water Products Div.
	g. Zurn Industries, Inc.; Wilkins Div.


	D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- psig minimum working pressure as required to suit system pressures.
	1. Available Manufacturers:
	a. Capitol Manufacturing Co.
	b. Central Plastics Company.
	c. Epco Sales, Inc.
	d. Watts Industries, Inc.; Water Products Div.


	E. Dielectric Nipples:  Electroplated steel nipple with inert and non-corrosive, thermoplastic lining; plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F.
	1. Available Manufacturers:
	a. Perfection Corp.
	b. Precision Plumbing Products, Inc.
	c. Sioux Chief Manufacturing Co., Inc.
	d. Victaulic Co. of America.



	2.6 GROUT
	A. Description:  ASTM C 1107, Grade B, non-shrink and nonmetallic, dry hydraulic-cement grout.
	1. Characteristics: Post-hardening, volume-adjusting, non-staining, non-corrosive, 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 DEMOLITION
	A. Scope of Work
	1. This specification defines the requirements for demolition as specified herein and on the Contract Drawings. The demolition work shall include, but not be limited to the following:
	a. Saw cut and remove existing curbs, walkways, parking lots and roadways for  the installation of new pipe.
	b. Cut and remove piping to facilitate installation of new piping per contract documents.
	c. Removal of demolished piping, paving materials, concrete and any unwanted excavated materials.

	2. The Contractor shall furnish all labor, supervision, material, and equipment required for the work as indicated herein and on the Contract Drawings.
	3. Contractor is responsible for removal of all demolished material, not marked as salvage, from the site.

	B. Coordination
	1. The Contractor shall phase all demolition work as indicated on the drawings and as required by the Contract. Coordinate with the Facility and Owner’s Representative for isolation and draining of the HPS/HPC/LPC piping.
	2. All demolition work must be coordinated with the Facility and other trades. No demolition work may begin without authorization of the Site Representative.

	C. Site Conditions
	1. All outages required by the Contractor to perform the Work shall be arranged in advance with the Facility and the Owner’s Representative. A minimum of 72 hours advanced notice will be required for an outage of all utilities including steam, condens...
	2. The Contractor shall remove all electrical conduit, wiring, and electrical equipment in the area to facilitate the demolition work and/or rigging path of new equipment.
	3. Prevent contamination and surface damage of the facilities’ equipment, components, and spaces during demolition and contamination producing operations.
	a. Plug, blank, wrap, cover, seal, and mask equipment, components, cables, wire ways and openings using fire retardant material, and prevent entry of contaminants to machinery, electronic equipment, valves, vents not in use, and other openings. Instal...
	b. All protective measures are to be in place prior to start of any contamination producing operations and shall remain in place until the operation is complete.
	c. Install double curtain baffles at the entrance of each access door where airborne contamination could occur during demolition operations.
	d. Inspect the integrity of the protective covering at the beginning of each shift in which contamination producing operations will be accomplished. Ensure that equipment and machinery have not been infiltrated by contaminants.
	e. Maintain cleanliness of the work site, including all decks, free from accumulation of industrial debris caused by contractor and/or subcontractor employees on a continuous basis throughout the construction. Workspaces include those areas immediatel...
	f. Accomplish an initial walk-through of all locations where the contractor is responsible to perform work to observe cleanliness conditions. The inspection shall be made jointly with the Site Representative, and take place prior to the commencement o...
	g. Accomplish a cleanliness inspection on a daily basis whenever work is in progress. The inspection shall be made jointly with the Site Representative. During inspection, the responsible party shall be assigned. A written report shall be prepared by ...


	D. Disconnect, demolish, and remove mechanical 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 equipment operational.
	5. Equipment to Be Removed and Salvaged:  Disconnect and cap services and remove equipment and deliver to Owner.

	E. 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.
	F. Where applicable, all work performed under this section shall be in accordance with the latest edition and latest addenda thereto of the applicable codes, standards, specifications, regulations, procedures, and tests of the following organizations:
	1. Environmental Protection Agency (EPA)
	2. National Fire Protection Association (NFPA)
	3. NJ Department of Environmental Conservation (NJDEP)
	4. NJ Department of Labor (NJDOL)
	5. Occupational Safety and Health Administration (OSHA)

	G. Where reference is made to codes or standards or to technical or trade specifications (such as ASTM or ANSI), the latest edition and latest addenda shall be used. In the event of conflict between the reference documents, the most conservative and s...
	H. The following documents form a part of this Section. Unless otherwise indicated, the issue in effect on the date of invitation for bids shall apply.
	1. National Fire Prevention Association (NFPA)
	a. 241 - Safeguarding Construction, Alteration, and Demolition Operations.

	2. U.S. Department of Labor - OSHA
	a. 29 CFR 1910 - Occupational Safety and Health
	b. Subpart T - Demolition - Safety and Health Regulations for Construction


	I. General
	1. Requirements
	a. The existing equipment and/or materials which shall be removed is indicated herein and on the Contract Drawings, but shall also include any and all other existing materials or equipment necessary to execute the Work identified in the Contract Docum...
	b. The Contractor shall obtain all permits and pay all fees where required from all Federal or State Departments, Boards, or Agencies and shall furnish the Engineer with three copies of all permits obtained from regulatory agencies.

	2. Removal Specifics
	a. The Contractor shall maintain a means of egress from the buildings at all times. Work affecting the exits from the buildings shall be coordinated with the facility, site representative and other trades.

	3. Material Disposal
	a. All existing equipment, materials, and fixtures removed from the facility in the execution of this Contract, shall become the property of the Contractor and shall be removed from the site, except for items which shall be identified as salvage prior...
	b. All debris shall be removed from the work site and the site left in the neat and orderly condition as approved by the Engineer.
	c. No new work shall commence in the work area until demolition has been completed and the approval by the Site Representative obtained.

	4. Demolition Method
	a. Demolition work shall not endanger the integrity of the remaining structures. Demolition shall not proceed until authorized by the Engineer or Owner’s Representative.
	b. The use of burning torches shall be permitted only in locations designated by the Field Representative as safe areas. Specific approval shall be obtained for each location.
	c. Gas cutting shall be performed in accordance with local building codes, rules, and ordinances. Protection as required shall be applied in the event that noxious fumes are produced from the burning of painted steelwork or equipment.
	d. Fire watch shall be maintained for burning and cutting operations.
	e. All demolition work shall be executed in a careful and orderly manner, without disturbing the operating equipment and Personnel at the site.
	f. For hot work permit, refer to TCNJ requirements.

	5. Protection
	a. Since removal work will occur in the immediate vicinity of pedestrians, vehicular traffic and roadways, the Contractor shall furnish, erect, and maintain barricades around the entire work area and post appropriate signs "flagging" this area.
	b. The Contractor shall furnish, erect, and maintain at the site all bracing, shoring, fire resistant fencing, electric lights, and other safety devices necessary to protect pedestrians, equipment and personnel from damage and injury.
	c. The Contractor shall follow all safety requirements specified in applicable federal, state, city and local codes and ordinances.
	d. The Contractor shall wet down dust producing operations as necessary, unless other wise directed by the Engineer.
	e. The site of work is an operating facility and will continue operation while the work specified herein is in progress. Accordingly, the Contractor must perform his work so as not to interfere with the continuing operations and as directed by the Fie...


	J. Protection of Existing Equipment and Components
	1. The Contractor shall maintain the structural integrity of the remaining underground piping system and components exposed or breached by the demolition work.
	2. The Contractor shall maintain the required fire exits and passageways or provide approved substitutions.

	K. Preparatory Operations
	1. Where it is necessary to maintain any power or water during demolition, the Contractor shall relocate or protect such lines with substantial coverings to protect them from injury and to afford safety to the workmen.

	L. Demolition Operations
	1. Use of explosives in the demolition operations shall be prohibited.
	2. The Contractor shall provide temporary wood railings and barriers around all openings and across accessways created by the demolition process. All railings shall be in accordance with OSHA standards. The Contractor shall never leave an opening unpr...

	M. Post Demolition Operations
	1. The Contractor shall furnish and install all necessary temporary and permanent caps, plugs and blanks for all remaining piping, as required.
	2. Areas where demolition has taken place are to be left in a broom swept clean condition.
	3. Supports and hangers for removed piping shall be dismantled including miscellaneous support steel attached to the building steel or concrete.

	N. Personnel and Property Protection
	1. Protection of persons and property shall be provided by the Contractor throughout the progress of work.
	2. The Work shall proceed in such a manner as to minimize the spread of dust and flying particles that could damage equipment nearby.
	3. Any damage to existing structures or equipment caused by the Contractor's operations shall be repaired by the Contractor at his own expense to the full satisfaction of the Engineer.


	3.2 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Install piping according to the following requirements and Division 23 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. ...
	C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	F. Install piping to permit valve servicing.
	G. Install piping at indicated slopes.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Install piping to allow application of insulation.
	K. Select system components with pressure rating equal to or greater than system operating pressure.
	L. Verify final equipment locations for roughing-in.
	M. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

	3.3 TESTING
	A. After the mechanical work has been completed, the Contractor shall subject all mechanical systems to acceptance tests under normal operational conditions. The mechanical inspection shall meet all Owner requirements to insure the equipment and/or sy...
	B. The Contractor shall provide sufficient qualified manufacturer representation for starting, testing, and calibration of the Contractor furnished equipment provided and installed within this Section and shall not be relieved until it is to the satis...
	C. Provide start-up in accordance with manufacturer’s recommendations. Operate mechanical systems with required supervision for at least 2 full days, of which at least 4 hours shall be at maximum capacity, prior to substantial completion.
	D. Tests shall be attended by representatives of the Contractor, Site Representative and the facility.
	E. Furnish all labor, materials and instruments and bear any costs in connection with all the tests required for the project.  This shall include but not be limited to load banks.
	F. Provide written notice (at least 48 hours) to all concerned of the intended date and time of the tests to be conducted.
	G. The Contractor shall not allow or cause any of the work to be covered up or enclosed until it has been inspected, tested and approved by the Site Representative and the local inspector (as required). Failure to adhere to this policy will result in ...
	H. The following checks shall be made:
	1. Confirm that all necessary valves, switches, etc. whether specifically mentioned in the specifications and/or drawings or not, but understood to be required for complete and correct operation of equipment, are included.
	2. Confirm proper operation as to the proper quantities of delivered product for the associated equipment.

	I. The Contractor shall furnish all personnel to assist during testing. The Owner's personnel will assist in the operation of the equipment during start-up and testing in cooperation with the Contractor. The Owner shall not assume any responsibility u...
	J. Testing of Piping Systems
	1. All piping systems shall be subjected to a test before the piping is concealed, covered or insulated.
	2. Before testing the piping systems, remove or otherwise protect from damage all gauges and components that are not designed to withstand the pressures used in testing piping.
	3. Contractor shall be responsible to adjust, repair and retest until all testing is completed and accepted.
	4. Refer to Section 232213 for testing specifics.

	K. Testing of system components shall be defined in the individual Specification sections.

	3.4 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 23 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.
	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.


	3.5 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.


	3.6 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.

	3.7 PAINTING
	A. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

	3.8 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 extended 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.
	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 concrete and reinforcement as specified in Division 3.


	3.9 ERECTION OF METAL SUPPORTS AND ANCHORAGES
	A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor mechanical materials and equipment.
	B. Field Welding:  Comply with AWS D1.1.

	3.10 GROUTING
	A. Mix and install grout for mechanical 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.



	230517 - Sleeves and Sleeve Seals for HVAC Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves.
	2. Sleeve-seal systems.
	3. Grout.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Advance Products & Systems, Inc.
	2. CALPICO, Inc.
	3. GPT; an EnPro Industries company.

	B. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends and integral welded waterstop collar (Steel Sleeve sizes 12” and larger shall have a .375” or standard wall thickness).

	2.2 SLEEVE-SEAL SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Advance Products & Systems, Inc.
	2. Airex Manufacturing.
	3. CALPICO, Inc.
	4. GPT; an EnPro Industries company.
	5. Metraflex Company (The).
	6. Proco Products, Inc.

	B. Description:
	1. Provide Modular sealing-element unit, designed for field assembly, for filling annular space between piping and sleeve.
	2. Designed to form a hydrostatic seal of 20-psig.
	3. Sealing Elements:  Provide silicone sealing elements on all high pressure steam and steam condensate piping penetrations and EPDM-rubber for all other piping.  Elements shall be interlocking links shaped to fit surface of pipe. Include type and num...
	4. Pressure Plates: Reinforced Nylon Polymer.
	5. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant coating, ASTM B 633 of length required to secure pressure plates to sealing elements.
	6. Provide Model T as manufactured by GPT or approved equal with 1 hr. fire rating with  Factory Mutual Approval for penetrating fire rated walls.


	2.3 GROUT
	A. Description: Nonshrink, recommended for interior and exterior sealing openings in nonfire-rated walls or floors.
	B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	C. Design Mix: 5000-psi, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.


	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION
	A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.
	B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 1-inch annular clear space between piping and concrete slabs and walls.
	1. Sleeves are not required for core-drilled holes.

	C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are constructed.
	1. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet areas 2 inches above finished floor level.

	2. Using grout, seal space outside of sleeves in slabs and walls.

	D. Install sleeves for pipes passing through interior partitions.
	1. Cut sleeves to length for mounting flush with both surfaces.
	2. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve and pipe or pipe insulation.
	3. Seal annular space between sleeve and piping or piping insulation; use sealants appropriate for size, depth, and location of joint.

	E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke-Barrier Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with approved fire...

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping entries into building.
	B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration, assemble sleeve-seal-system components, and install in annula...

	3.3 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair leaks and retest until no leaks exist.

	B. Sleeves and sleeve seals will be considered defective if they do not pass tests and inspections.

	3.4 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
	1. Exterior Masonry and Concrete Walls Below Grade:
	a. Piping Smaller Than NPS 6:  Steel pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve for installing sleeve-seal system.

	b. Piping NPS 6 and Larger:  Steel pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve for installing sleeve-seal system.






	230523.14_CHECK VALVES FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Forged steel, lift type check valves.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of valve.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, grooves, and weld ends.
	3. Block check valves in either closed or open position.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher than ambient dew point temperature. If outdoor storage is necessary, store valves off the ground in watertight enclosures.

	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use handwheels or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B1.20.1 for threads for threaded-end valves.
	2. ASME B16.1 for flanges on iron valves.
	3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	4. ASME B16.18 for solder joint.
	5. ASME B31.1 for power piping valves.
	6. ASME B31.9 for building services piping valves.

	C. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	D. Valve Sizes: Same as upstream piping unless otherwise indicated.

	2.2 CHECK VALVES
	A. Bonney Forge
	1. Figures H-40/50/60:
	a. Forged steel
	b. Lift type
	c. Class 800,
	d. socket welded ends,
	e. bolted cap
	f. ASTM A-105.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size, length, and material. Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects ...
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install check valves for proper direction of flow and per manufacturer requirements:
	1. Lift Check Valves: With stem upright and plumb.

	F. Install valve tags. Comply with requirements for valve tags and schedules in Section 230553 "Identification for HVAC Piping and Equipment."

	3.3 ADJUSTING
	A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing. Replace valves if persistent leaking occurs.

	3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valve applications are not indicated, use the following:
	1. Pump-Discharge Check Valves:
	a. NPS 2 and Smaller: Bronze swing check valves with bronze disc.





	230523.15_GATE VALVES FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Iron gate valves.
	2. Chainwheels.


	1.3 DEFINITIONS
	A. OS&Y: Outside screw and yoke.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of valve.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, grooves, and weld ends.
	3. Set gate valves closed to prevent rattling.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. If outdoor storage is necessary, store valves off the ground in watertight enclosures.

	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use handwheels or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B1.20.1 for threads for threaded-end valves.
	2. ASME B16.1 for flanges on iron valves.
	3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	4. ASME B16.18 for solder joint.
	5. ASME B31.1 for power piping valves.
	6. ASME B31.9 for building services piping valves.

	C. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	D. Valve Sizes: Same as upstream piping unless otherwise indicated.
	E. Valve Bypass and Drain Connections: MSS SP-45.

	2.2 GATE VALVES
	A. Refer to contract drawings and schedules for additional information
	1. 2” and smaller, Bonney Forge Figure H10:
	a. Cast steel
	b. OS&Y, full port
	c. Class 800
	d. Ends: Socket welded, ASME B16.11
	e. Bolted bonnet.

	2. 2-1/2” and larger, Crane:
	a. Cast carbon steel
	b. OS&Y, full port
	c. Class 300
	d. Rated for 300 psig at 400 deg F
	e. Ends: Welded, ASME B16.25
	f. Disc: Flexible wedge.
	g. Packing and Gasket: Asbestos free.
	h. Valved bypass



	2.3 CHAINWHEELS
	A. Babbitt Steam Specialty Co., Roto Hammer Industries or approved equal
	B. Description:  Valve actuation assembly with sprocket rim, brackets, and chain.
	1. Brackets:  Type, number, size, and fasteners required to mount actuator on valve.
	2. Attachment:  For connection to ball, gate, and butterfly valve stems.
	3. Sprocket Rim with Chain Guides:  Bronze, of type and size required for valve.
	4. Chain:  Stainless steel, of size required to fit sprocket rim



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	C. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Locate valves for easy access and provide separate support where necessary.
	B. Install valves in horizontal piping with stem at or above center of pipe.
	C. Install valves in position to allow full stem movement.
	D. Install chainwheels on operators for gate valves more than 84 inches above floor. Extend chains to 60 inches above finished floor.
	E. Install valve tags. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for valve tags and schedules.

	3.3 ADJUSTING
	A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing. Replace valves if persistent leaking occurs.



	230529 - Hangers and Supports for HVAC Piping and Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Metal framing systems.
	3. Thermal-hanger shield inserts.
	4. Fastener systems.
	5. Equipment supports.
	6. Metal Fabrications for structural-steel shapes and plates for hangers for pipe and equipment supports.


	1.3 DEFINITIONS
	A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer licensed in the State of New Jersey, using performance requirements and design criteria indicated.
	B. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. The selection of pipe hangers and supports shall be based upon the overall design concept of the piping systems and any special requirements, which may be called for in the specifications. The support systems shall provide for, and control, the fre...
	2. Provide for vertical adjustments after installation of supported material and during commissioning, where feasible, to ensure pipe is at design elevation and slope.
	3. Select hangers and supports to perform under all conditions of operation, allowing free expansion and contraction, and to prevent excessive stresses being introduced into piping system and connected equipment.
	4. Angularity of rod hanger resulting from horizontal movement of the piping system from cold to hot positions shall not to exceed 4 degrees from vertical.
	5. Where horizontal pipe movement is greater than 1/2 inch offset pipe hanger and support so that rod hanger is vertical in hot position.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Metal framing systems.
	2. Pipe stands.

	C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Detail fabrication and assembly of trapeze hangers.
	2. Design Calculations: Calculate requirements for designing trapeze hangers.


	1.6 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.7 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	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. Anvil International
	2. Carpenter & Paterson, Inc.
	3. Eaton B Line Division

	B. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.
	3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
	4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

	C. Copper Pipe Hangers:
	1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
	2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.


	2.2 TRAPEZE PIPE HANGERS
	A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.3 METAL FRAMING SYSTEMS
	A. MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Eaton B-Line Division
	b. Flex-Strut Inc.
	c. Haydon Corporation.
	d. Thomas & Betts Corporation; A Member of the ABB Group.
	e. Unistrut; Part of Atkore International.

	2. Description: Shop- or field-fabricated pipe-support assembly for supporting multiple parallel pipes.
	3. Standard: MFMA-4.
	4. Channels: Continuous slotted steel channel with inturned lips.
	5. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
	7. Metallic Coating:  Electroplated zinc or Hot-dipped galvanized.


	2.4 THERMAL-HANGER SHIELD INSERTS
	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. Anvil International
	2. Carpenter & Paterson, Inc.
	3. Eaton B Line Division

	B. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate with 100-psig ASTM C 552 or Type II cellular glass with 100-psig minimum compressive strength.
	C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.5 FASTENER SYSTEMS
	A. Mechanical-Expansion Anchors: Insert-wedge-type, stainless- steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.6 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.7 MISCELLANEOUS MATERIALS
	A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties: Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix: 5000-psi, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being supported. Weld steel according to AWS D1.1/D1.1M.

	C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	D. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	E. Fastener System Installation:
	1. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. Install fasteners according to manufacturer's written instructions.

	F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	G. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	H. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	I. Install lateral bracing with pipe hangers and supports to prevent swaying.
	J. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping. Install co...
	K. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	L. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	M. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
	b. Do not exceed pipe stress limits allowed by ASME B31.1 for power piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill interior voids with insulation that matches adjoining insulation.


	3.2 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.3 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.4 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.5 PAINTING
	A. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.6 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal framing systems and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and tubing.
	G. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated, stationary pipes NPS 1/2 to NPS 30.
	2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
	4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to NPS 24 if little or no insulation is required.
	5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-center closure for hanger installation before pipe erection.
	6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of noninsulated, stationary pipes NPS 3/4 to NPS 8.
	7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 8.
	8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 8.
	9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 8.
	10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of noninsulated, stationary pipes NPS 3/8 to NPS 8.
	11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of noninsulated, stationary pipes NPS 3/8 to NPS 3.
	12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.
	13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.
	14. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate.
	15. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.
	16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion support and cast-iron floor flange.
	17. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two rods if longitudinal movement caused by expansion and contraction might occur.
	18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to NPS 24, from single rod if horizontal movement caused by expansion and contraction might occur.
	19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is not necessary.
	20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small horizontal movement caused by expansion and contraction might occur and vertical adjustment is not necessary.
	21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to NPS 30 if vertical and lateral adjustment during installation might be required in addition to expansion and contraction.

	H. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to NPS 24.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

	I. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
	2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.
	3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
	4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of building attachments.
	5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

	J. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers from concrete ceiling.
	2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, or angles.
	4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
	5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are considerable and rod sizes are large.
	6. C-Clamps (MSS Type 23): For structural shapes.
	7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to flange edge.
	8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
	9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-beams for heavy loads.
	10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-beams for heavy loads, with link extensions.
	11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural steel.
	12. Welded-Steel Brackets: For support of pipes from below or for suspending from above by using clip and rod. Use one of the following for indicated loads:
	a. Light (MSS Type 31): 750 lb.
	b. Medium (MSS Type 32): 1500 lb.
	c. Heavy (MSS Type 33): 3000 lb.

	13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
	14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
	15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear horizontal movement where headroom is limited.

	K. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

	L. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.
	2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4 inches.
	3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with springs.
	4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal expansion in piping systems.
	5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from hanger.
	6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from base support.
	7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from trapeze support.
	8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress from one support to another support, critical terminal, or connected equipment. Include auxiliary stops for erection, hydrostatic test, and load-adjustment c...
	a. Horizontal (MSS Type 54): Mounted horizontally.
	b. Vertical (MSS Type 55): Mounted vertically.
	c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.


	M. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	N. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	O. Use mechanical-expansion anchors instead of building attachments where required in concrete construction.



	230553 - Identification for HVAC Piping and Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipe labels.
	2. Pipe stencils.
	3. Valve tags.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules: For each piping system to include in maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Brady Corporation.
	b. Craftmark Pipe Markers.
	c. Seton Identification Products.

	2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
	3. Letter Color:  White.
	4. Background Color:  Black.
	5. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
	6. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	7. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-thirds t...
	8. Fasteners: Stainless-steel rivets or self-tapping screws.
	9. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.
	C. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper. Tabulate equipment identification number, and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specific...

	2.2 PIPE LABELS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Brady Corporation.
	2. Craftmark Pipe Markers.
	3. Seton Identification Products.

	B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating service, and showing flow direction according to ASME A13.1.
	C. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	D. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	E. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; also include pipe size and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both directions or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  Size letters according to ASME A13.1 for piping.


	2.3 PIPE STENCILS
	A. Stencils for Piping:
	1. Lettering Size:  Size letters according to ASME A13.1 for piping At least 1 inch lettering for greater viewing distances.
	2. Stencil Material:  Aluminum or Brass.
	3. Stencil Paint: Exterior, gloss, alkyd enamel in colors complying with recommendations in ASME A13.1 unless otherwise indicated. Paint may be in pressurized spray-can form.


	2.4 VALVE TAGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Brady Corporation.
	2. Craftmark Pipe Markers.
	3. Seton Identification Products.

	B. Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	1. Tag Material:  Brass, 0.032-inch minimum thickness, and having predrilled or stamped holes for attachment hardware.
	2. Fasteners: Brass wire-link chain and S-hook.

	C. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), ...
	1. Valve-tag schedule shall be included in operation and maintenance data.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.

	3.3 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.4 PIPE LABEL INSTALLATION
	A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 20 feet along each run. Reduce intervals to 10 in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

	B. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including pipes where flow is allowed in both directions.
	C. Pipe Label Color Schedule:
	1. Low-Pressure Steam Piping:  White letters on a safety-green background.
	2. High-Pressure Steam Piping: White letters on a safety-green background.
	3. Steam Condensate Piping: White letters on a safety-green background.

	D. Stenciled Pipe Label and Flow Arrow Option: Stenciled labels and arrows may be provided instead of manufactured pipe labels, in manholes only. Install stenciled pipe labels, complying with ASME A13.1 on each piping system.

	3.5 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves, valves within factory-fabricated equipment units, shutoff valves, faucets, convenience and lawn-watering hose connections, and HVAC terminal devices and similar roug...
	B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following subparagraphs:
	1. Valve-Tag Size and Shape:
	a. Low-Pressure Steam:  1-1/2 inches, round.
	b. High-Pressure Steam: 1-1/2 inches, round.
	c. Steam Condensate: 1-1/2 inches, round.





	230713 - MECHANICAL INSULATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes mechanical insulation for pipe, pipe fittings, valves and flanges in underground manholes as well as piping through manhole walls and subject to underground conditions. The piping systems include low pressure pumped steam cond...
	1. Insulation Materials:
	a. Mineral fiber.
	b. Cellular Foam
	c. Preformed thermal jackets.

	2. Insulating cements
	4. Mastics.
	5. Lagging adhesives.
	6. Sealants.
	7. Factory-applied jackets.
	8. Field-applied jackets.
	9. Tapes.
	10. Securements.


	1.2 DEFINITIONS
	A. ASJ: All-service jacket.
	B. FSK: Foil, scrim, kraft paper.
	C. SSL: Self-sealing lap.

	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated, identify thermal conductivity, thickness, and jackets both factory and field applied, if any.
	B. Shop Drawings: Show details for the following:
	1. Application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	3. Removable insulation at piping specialties, equipment connections, and access panels.
	4. Application of field-applied jackets.
	5. Field application for each equipment type.

	C. Installer Certificates:  Signed by Contractor certifying that installers comply with requirements.
	D. Material Test Reports: From a prequalified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets, with r...
	E. Field quality-control inspection reports.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: The installer shall be prequalified with TCNJ.
	B. Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-response characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and inspecting agency acceptable to authorities ha...
	1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index of 150 or less.

	C. Preformed Thermal Jacket Manufacturer Qualifications: Company specializing in manufacturing the products specified in this Section.

	1.5 WARRANTY
	A. Warranty all Preformed Thermal Jacket materials and labor for a period of Five Years.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.7 COORDINATION
	A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 23 Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application and equipment Installer for equipment insulation application.  Before preparing piping Shop Drawings, establish and maintain clearance requirements for instal...

	1.8 SCHEDULING
	A. Schedule insulation application after pressure testing systems.  Insulation application may begin on segments that have satisfactory test results.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Refer to Part 3 schedule articles for requirements about where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Underground and within Manhole Steam & Steam Condensate Return Piping - Cellular Glass with manufacturers self-sealing jacketing
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Owens Corning FoamGlas
	b. Pittsburg Corning FoamGlass
	c. Approved Equal

	2. Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically sealed cells. Comply with ASTM C552.
	3. Preformed Pipe Insulation: Type II, Class 1, without jacket.
	4. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585.

	G. Insulate piping, fittings, valves, etc., in the valve manholes. Provide insulation premolded, precut or job fabricated to fit and be removable and reusable. Provide thickness of insulation in accordance with insulation schedule in Part 3. Provide i...
	H.
	I. Insulate flanges, unions, valves, and fittings with premolded, prefabricated, or field fabricated segments of insulation of the same material and thickness as the manhole pipe insulation. Provide insulation with essentially the same thermal charact...

	2.2 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.
	B. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Products, Division of ITW; CP-82.
	b. Foster Products Corporation, H. B. Fuller Company; 85-20.
	c. ITW TACC, Division of Illinois Tool Works; S-90/80.
	d. Marathon Industries, Inc.; 225.
	e. Mon-Eco Industries, Inc.; 22-25.


	C. PVC Jacket Adhesive: Compatible with PVC jacket.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Dow Chemical Company (The); 739, Dow Silicone.
	b. Johns-Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
	c. P.I.C. Plastics, Inc.; Welding Adhesive.
	d. Red Devil, Inc.; Celulon Ultra Clear.
	e. Speedline Corporation; Speedline Vinyl Adhesive.



	2.3 SEALANTS
	A. FSK and Metal Jacket Flashing Sealants:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Products, Division of ITW; CP-76-8.
	b. Foster Products Corporation, H. B. Fuller Company; 95-44.
	c. Marathon Industries, Inc.; 405.
	d. Mon-Eco Industries, Inc.; 44-05.
	e. Vimasco Corporation; 750.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range:  Minus 40 to plus 250 deg F.
	5. Color:  Aluminum.

	B. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Products, Division of ITW; CP-76.
	b. Or approved equal.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range:  Minus 40 to plus 250 deg F.
	5. Color:  White.


	2.4 FIELD-APPLIED FABRIC-REINFORCING MESH
	A. Woven Glass-Fiber Fabric:  Approximately 6 oz./sq. yd. with a thread count of 5 strands by 5 strands/sq. in. for covering equipment.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; Chil-Glas No. 5.
	b. Approved Equal.


	B. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 strands/sq. in., in a Leno weave, for equipment.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; Mast-A-Fab.
	b. Vimasco Corporation; Elastafab 894.
	c. Approved Equal.



	2.5 FIELD-APPLIED CLOTHS
	A. Woven Glass-Fiber Fabric:  Comply with MIL-C-20079H, Type I, plain weave, and pre-sized a minimum of 8 oz./sq. yd.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Alpha Associates, Inc.; Alpha-Maritex 84215 and 84217/9485RW, Luben 59.
	b. Approved Equal



	2.6 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied jackets are indicated, comply with the following:
	1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with ASTM C 1136, Type I.
	2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip; complying with ASTM C 1136, Type I.
	3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with ASTM C 1136, Type II.


	2.7 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. Underground Direct-Buried Jacket: 125-mil- (3.2-mm-) thick vapor barrier and waterproofing membrane, consisting of a rubberized bituminous resin reinforced with a woven-glass fiber or polyester scrim and laminated aluminum foil.
	C. Metal Jacket:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Products, Division of ITW; Metal Jacketing Systems.
	b. PABCO Metals Corporation; Surefit.
	c. RPR Products, Inc.; Insul-Mate.

	2. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105 or 5005, Temper H-14.
	a. Sheet and roll stock ready for shop or field sizing.
	b. Finish and thickness are indicated in field-applied jacket schedules.
	c. Moisture Barrier for Indoor Applications:  3-mil- (0.075-mm-) thick, heat-bonded polyethylene and kraft paper.
	d. Moisture Barrier for Outdoor and Manhole Applications:  3-mil- (0.075-mm-) thick, heat-bonded polyethylene and kraft paper.
	e. Factory-Fabricated Fitting Covers:
	1) Same material, finish, and thickness as jacket.
	2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows.
	3) Tee covers.
	4) Flange and union covers.
	5) End caps.
	6) Beveled collars.
	7) Field fabricate fitting covers only if factory-fabricated fitting covers are not available.




	2.8 TAPES
	A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136 and UL listed.
	1. Available Products:
	a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835.
	b. Compac Corp.; 104 and 105.
	c. Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ.
	d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

	2. Width:  3 inches.
	3. Thickness:  11.5 mils.
	4. Adhesion:  90 ounces force/inch in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  40 lbf/inch in width.
	7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape.

	B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136 and UL listed.
	1. Available Products:
	a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
	b. Compac Corp.; 110 and 111.
	c. Ideal Tape Co., Inc., an American Biltrite Company; 491 AWF FSK.
	d. Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ.

	2. Width:  3 inches.
	3. Thickness:  6.5 mils.
	4. Adhesion:  90 ounces force/inch in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  40 lbf/inch in width.
	7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape.

	C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.  Suitable for indoor and outdoor applications.
	1. Available Products:
	a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0555.
	b. Compac Corp.; 130.
	c. Ideal Tape Co., Inc., an American Biltrite Company; 370 White PVC tape.
	d. Venture Tape; 1506 CW NS.

	2. Width:  2 inches.
	3. Thickness:  6 mils.
	4. Adhesion:  64 ounces force/inch in width.
	5. Elongation:  500 percent.
	6. Tensile Strength:  18 lbf/inch in width.

	D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive and UL listed.
	1. Available Products:
	a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800.
	b. Compac Corp.; 120.
	c. Ideal Tape Co., Inc., an American Biltrite Company; 488 AWF.
	d. Venture Tape; 3520 CW.

	2. Width:  2 inches.
	3. Thickness:  3.7 mils.
	4. Adhesion:  100 ounces force/inch in width.
	5. Elongation:  5 percent.
	6. Tensile Strength:  34 lbf/inch in width.


	2.9 SECUREMENTS
	A. Bands:
	1. Available Products:
	a. Childers Products; Bands.
	b. PABCO Metals Corporation; Bands.
	c. RPR Products, Inc.; Bands.

	2. Stainless Steel:  ASTM A 167 or ASTM A 240/A 240M, Type 304 or 316; 0.015 inch thick, 3/4 inch wide with wing or closed seal.
	3. Aluminum:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 3/4 inch wide with wing or closed seal.

	B. Staples: Outward-clinching insulation staples, nominal 3/4-inch wide, stainless steel or Monel.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation and other conditions affecting performance of insulation application.
	1. Verify that systems and equipment to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Surface Preparation: Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect insulation application.
	B. Coordinate insulation installation with the trade installing heat tracing.  Comply with requirements for heat tracing that apply to insulation.
	C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel surfaces, use demineralized water.

	3.3 COMMON INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of equipment, ducts and fittings, and piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of equipment, duct system, and pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure.  Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential and longitudinal joints with 3-inch- wide strips, of same material as insulation jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.
	3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching staples along edge at 2 inches o.c.
	4. Cover joints and seams with tape as recommended by insulation material manufacturer to maintain vapor seal.
	5. Apply mastic at exposed ends of insulation.

	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	N. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.
	P. For above ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.
	4. Manholes.
	5. Handholes.
	6. Cleanouts.


	3.4 PENETRATIONS
	A. Insulation Installation at Below-Grade Exterior Wall Penetrations:  Terminate insulation flush with sleeve seal.  Seal terminations with flashing sealant.

	3.5 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this Article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous thermal integrity, unless otherwise indicated.
	2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as adjacent pipe insulation.  Each piece shall be butted tightly against adjoining piece and bonded with adhesive.  Fill joints, seams, ...
	3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt each section closely to the next and hold in place with tie ...
	4. Insulate gate valves 2” and larger and flanged ball valves 1-1/4” and larger using preformed thermal jackets.
	5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, o...
	6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
	7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  Install vapor-barrier mastic for below ambient services and a breather mastic for above ambient services.  Reinforce the mastic with fabric-reinforcing mes...
	8. For services not specified to receive a field-applied jacket, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with PVC end caps.  Tape PVC covers to adjoining insulation facing using PVC tape.
	9. Stencil or label the outside insulation jacket of each union with the word "UNION."  Match size and color of pipe labels.

	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, and equipment.  Shape insulation at these connections by ta...
	D. Install removable insulation covers at locations indicated.  Installation shall conform to the following:
	1. Make removable flange and union insulation from sectional pipe insulation of same thickness as that on adjoining pipe.  Install same insulation jacket as adjoining pipe insulation.
	2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges or union long at least two times the insulation thickness over adjacent pipe insulation on each side of flange or union.  Secure flange cover in pl...
	3. Construct removable valve insulation covers in same manner as for flanges except divide the two-part section on the vertical center line of valve body.
	4. When covers are made from block insulation, make two halves, each consisting of mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its attached insulation, to flanges with tie wire.  Extend insulation at least 2 inches ov...
	5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal jacket.


	3.6 INSTALLATION OF CELLULAR-GLASS INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of insulation to pipe with wire or bands, and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with jackets on above-ambient services, secure laps with outward-clinched staples at 6 inches (150 mm) o.c.
	4. For insulation with jackets on below-ambient services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant.

	B. Insulation Installation on Pipe Flanges:
	1. Install prefabricated pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of cellular-glass block insulation of same thickness as that of pipe insulation. Where voids are difficult to f...
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch (25 mm), and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install prefabricated sections of same material as that of straight segments of pipe insulation when available. Secure according to manufacturer's written instructions.
	2. When preformed sections of insulation are not available, install mitered or routed sections of cellular-glass insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install prefabricated sections of cellular-glass insulation to valve body.


	3.7 FIELD-APPLIED JACKET INSTALLATION
	A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-applied jackets.
	1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
	2. Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive.
	3. Completely encapsulate insulation with coating, leaving no exposed insulation.

	B. Where FSK jackets are indicated, install as follows:
	1. Draw jacket material smooth and tight.
	2. Install lap or joint strips with same material as jacket.
	3. Secure jacket to insulation with manufacturer's recommended adhesive.
	4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at end joints.
	5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-barrier mastic.

	C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks and vessels.  Seal with manufacturers’ recommended adhesive.
	1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead along seam and joint edge.

	D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by insulation manufacturer.  Secure jack...

	3.8 FIELD QUALITY CONTROL
	A. Perform the following field tests and inspections and prepare test reports:
	1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation.  Extent of inspection shall be limited to three locations of straight p...

	B. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.  Remove defective Work.
	C. Install new insulation and jackets to replace insulation and jackets removed for inspection.  Repeat inspection procedures after new materials are installed.

	3.9 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range.  If more than one material is listed for a piping system, selection from materials listed is Contractor's option.

	3.10 OUTDOOR, UNDERGROUND, PIPING INSULATION SCHEDULE
	A. Steam and Steam Condensate Piping:
	1. NPS 4” to NPS 10”:  Minimum 2 inches thick
	2. Direct Buried Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically sealed cells. Comply with ASTM C552.
	3. Preformed Pipe Insulation: Type II, Class 1
	4. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585.


	3.11 OUTDOOR, UNDERGROUND, FIELD-APPLIED JACKET SCHEDULE
	A. Field Applied Jacket requirements in addition in addition to those noted in the sections above.
	B. Install metal jacket for piping inside manholes. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	C. Insulate gate valves 2” and larger and flanged ball valves 1” and larger using preformed thermal jackets.
	D. Pipe, Fittings and inline equipment exposed in manholes:
	1. Metal Jacket on Pipe and on Fittings. Aluminum, Corrugated:  0.024 inch thick.

	E. For underground direct-buried piping applications, install underground direct-buried self-sealing jacket over insulation material.



	232213 - STEAM AND CONDENSATE HEATING PIPING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes low pressure and high pressure steam and steam condensate piping and specialties for systems up to 150 psig, inside the building and within the manholes shown on the Site Plans.
	B. Related Sections include the following:
	1. Division 23 Section "Basic Mechanical Materials and Methods" for general piping materials and installation requirements.
	2. Division 23 Section "Hangers and Supports for HVAC Piping and Equipment" for pipe supports, product descriptions, and installation requirements.  Hanger and support spacing is specified in this Section.
	3. Division 23 Section “Steam and Condensate Piping Specialties” for specialty devices such as traps and pressure reducing valves associated with the steam and condensate systems.


	1.3 RELATED SECTIONS
	A. Section 336313 “Underground Steam and Condensate Distribution Piping.”

	1.4 SUBMITTALS
	A. Product Data:  For each type of special-duty valve and steam trap indicated, including rated capacities and accessories.
	B. Delegated-Design Submittal:
	1. Design calculations and detailed fabrication and assembly of pipe anchors and alignment guides, hangers and supports for multiple pipes, expansion joints and loops, and attachments of the same to the building structure.
	2. Locations of pipe anchors and alignment guides and expansion joints and loops.
	3. Locations of and details for penetrations, including sleeves and sleeve seals for exterior walls, floors, basement, and foundation walls.
	4. Locations of and details for penetration and firestopping for fire- and smoke-rated wall and floor and ceiling assemblies.

	C. The pipe shall be installed as indicated on the drawings. Do not deviate from the pipe route for any reason other than unforeseen circumstances unless a stress analysis stamped by a New Jersey State Professional Engineer is provided. Any deviations...
	D. Welding Certificates:  Copies of certificates for welding procedures and personnel.
	E. Field Test Reports:  Written reports of tests specified in Part 3 of this Section.  Include the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Failed test results and corrective action taken to achieve requirements.

	F. Maintenance Data:  For steam traps, vacuum breakers, and meters to include in maintenance manuals specified in Division 1.

	1.5 QUALITY ASSURANCE
	A. Welding:  Qualify processes and operators according to the ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."
	B. ASME Compliance:  ASME Compliance: Comply with ASME B31.1, "Power Piping," and ASME B31.9, "Building Services Piping," for materials, products, and installation.  Safety valves and pressure vessels shall bear the appropriate ASME label.  Fabricate ...
	C. Refer to Section 230200, “Basic Mechanical Materials and Methods”, paragraph 1.6 for additional requirements.

	1.6 COORDINATION
	A. Coordinate layout and installation of steam piping and suspension system components with other construction, including light fixtures, hydronic piping, fire-suppression-system components, partition assemblies, flash tanks, condensate pumps, existin...
	B. Coordinate pipe sleeve installation for foundation wall penetrations and manhole penetrations.
	C. Coordinate pipe fitting pressure classes with products specified in related Sections.
	D. Coordinate installation of pipe sleeves for penetrations through exterior walls and floor assemblies.


	PART 2 -  PRODUCTS
	PART 3 -  EXECUTION
	a. Section IX - Welding and brazing qualifications of the ASME Boiler and Pressure Vessel Code.
	b. American Welding Society B2.1 – Specification for Welding Procedure and Performance Qualifications.
	c. ASME B31.1 Power Piping and B31.9 Building Services Piping.
	a. ¼ inch for t up to ¾ inch inclusive.
	b. 1/3 t for t from ¾ inch to 2¼ inch inclusive
	c. ¾ inch for t over 2¼ inch
	D. Written reports for each radiographic examination performed by the Contractor’s testing agency shall be available for review. The Engineer based on the testing agency report shall have the final word in determining the acceptability of any welds.
	A. Refer to Division 23 Section "Basic Mechanical Materials and Methods" for basic piping installation requirements.
	B. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	C. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	D. Install steam supply piping at a uniform grade of 0.2 percent downward in direction of steam flow.
	E. Install condensate return piping at a uniform grade of 0.4 percent downward in direction of condensate flow.
	F. Reduce pipe sizes using eccentric reducer fitting installed with level side down.
	G. Unless otherwise indicated, install branch connections to steam mains using 45-degree fittings in main pipe, with the takeoff coming out the top of the main pipe.  Use of 90-degree tee fittings is permissible if 45-degree fittings are impractical. ...
	H. Install unions in piping NPS 2 and smaller adjacent to each valve, at final connections of each piece of equipment, and elsewhere as indicated.
	I. Install flanges in piping NPS 2-1/2 and larger at final connections of each piece of equipment and elsewhere as indicated.
	J. Install strainers on supply side of each control valve, pressure-reducing valve, solenoid valve, traps, and elsewhere as indicated.  Install NPS 3/4 nipple and ball valve in blowdown connection of strainers NPS 2 and larger.  Match size of strainer...
	K. Anchor piping for proper direction of expansion and contraction.
	L. Install drip legs at low points and natural drainage points such as ends of mains, bottoms of risers, and ahead of pressure regulators, control valves, isolation valves, pipe bends, and expansion joints.
	1. On straight runs with no natural drainage points, install drip legs at intervals not exceeding 300 feet where pipe is pitched down in direction of steam flow and a maximum of 150 feet where pipe is pitched up in direction of steam flow.
	2. Size drip legs at vertical risers same size as pipe and extend beyond rise.  Size drip legs at other locations same diameter as main.  In steam mains NPS 6 and larger, dirt leg size can be reduced, but to no less than NPS 4.
	3. Install gate valve at drip legs, dirt pockets, and strainer blowdowns to allow removal of dirt and scale.
	4. Install steam traps close to drip legs.

	M. Pitch condensate piping down toward flash tank.  If more than one condensate pipe discharges into flash tank, install a swing check valve in each line.  Install thermostatic air vent at top of tank.  Install inverted bucket or float and thermostati...
	A. Piping support must account for expansion and contraction, vibration, dead load of piping and its contents, and seismic bracing requirements.
	B. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet long.
	2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet or longer.
	3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.

	A. Refer to Division 23 Section "Basic Mechanical Materials and Methods" for joint construction requirements for threaded, welded, and flanged joints.
	A. Prepare steam and condensate piping according to ASME B31.9 and as follows:
	1. Leave joints, including welds, uninsulated and exposed for examination during test.
	2. Flush system with clean water.  Collect any flushed welding slag/debris and dispose of it.  Clean strainers.
	3. Isolate equipment from piping.  If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve.  Install blinds in flanged joints to isolate equipment.
	4. Install safety valve, set at a pressure no more than one-third higher than test pressure, to protect against damage by expanding liquid or other source of overpressure during test.

	B. Perform the following tests on steam and condensate piping:
	1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing.  Another liquid that is safe for workers and compatible with piping may be used.
	2. While filling system, use vents installed at high points of system to release trapped air.  Use drip legs installed at low points for complete draining of liquid.
	3. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the design pressure.  Test pressure shall not exceed maximum pressure for any vessel, pump, valve, or other component in system under test.  Verify that stress due t...
	4. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and connections for leakage.  Eliminate leaks by tightening, repairing, or replacing components, and repeat hydrostatic test until there are no leaks.
	5. Prepare written report of testing.

	A. Mark calibrated nameplates of pump discharge valves after steam and condensate system balancing has been completed, to permanently indicate final balanced position.
	B. Perform these adjustments before operating the system:
	1. Open valves to fully open position.  Close coil bypass valves.
	2. Set temperature controls so equipment is calling for full flow.

	A. Flush steam and condensate piping with clean water.  Collect any flushed welding slag/debris and dispose of it.  Remove and clean or replace strainer screens.
	END OF SECTION 232213


	232216 - STEAM AND CONDENSATE PIPING SPECIALTIES
	PART 1 -  GENERAL
	1.3 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions Specification Sections apply to this Section.

	1.4 SUMMARY
	A. Section includes the following piping specialties for LP steam and condensate piping:
	1. Trap Valve Stations with Steam traps.


	1.5 RELATED SECTIONS
	A. Section 232213 “Steam and Condensate Heating Piping .”

	1.6 ACTION SUBMITTALS
	A. Product Data:  For each type of the following:
	1. Trap Valve Station
	2. Steam trap.


	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For valves, safety valves, pressure-reducing valves, steam traps, air vents, vacuum breakers, and meters to include in emergency, operation, and maintenance manuals.

	1.8 QUALITY ASSURANCE
	A. Pipe Welding:  Qualify procedures and operators according to the following:
	1. ASME Compliance:  Safety valves and pressure vessels shall bear the appropriate ASME label.  Fabricate and stamp flash tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.



	PART 2 -  PRODUCTS
	2.1 VALVES
	A. Gate, Globe, Check and Ball Valves: Comply with requirements specified in Section 232213 "Steam and Condensate Heating Piping."

	2.2 TRAP VALVE STATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Armstrong International, Inc.
	2. Approved Equal .

	B. Unless noted otherwise, provide fail open traps with trap bodies suitable for a working pressure of not less than 1.5 times the steam supply pressure, but not less than 200 psi.
	C. Trap Valve Station with Bucket Traps: Provide trap valve station with inverted-bucket type traps. Trap shall have all stainless steel construction, freeze resistant, with 360 degree universal connection, continuous air venting at steam temperature,...
	1. Armstrong Steam Series 2000 bucket trap. Horizontal inlet-outlet with model and size as shown on drawing.
	a. Body: ASTM A-240 Grade 304L.
	b. Internals: All stainless steel Grade 304
	c. End Connections: ASTM A105 Zinc plated
	d. Valve and Seat: Hardened chrome steel 17-4PH or titanium
	e. Pressure Rating: 200 psig.
	2. Armstrong Steam Series 4000F Trap Station: All Stainless steel unless noted otherwise.
	a. Connector: Integral forged flanges Class 150 RF ASTM A351 Gr. CF8M
	b. Strainer screen: Stainless steel
	c. Screen retainer: Stainless steel
	d. Gasket: Stainless steel
	e. Retainer unit: Stainless steel
	f. Test valve: Stainless steel
	g. Blowdown valve: Stainless steel
	h. Handwheel: Ductile iron
	i. Nut: Stainless steel
	j. Stem, washers: Stainless steel
	k. Bonnet : ASTM A351 Gr. CF8M
	l. Bonnet, bolts: DIN 933, Gr. 8.8 per DIN 267
	m. Valve plug: Stainless steel
	n. Disc springs: Stainless steel
	o. Valve sealing rings: Graphite and stainless steel
	p. Lantern bushing: Stainless steel
	q. Valve washers: Stainless steel
	r. Pressure Rating: 200 psig.



	PART 3 - EXECUTION
	3.1 VALVE APPLICATIONS
	A. Install shutoff duty valves at branch connections to steam supply mains, at steam supply connections to equipment, and at the outlet of steam traps.
	B. PIPING INSTALLATION
	1. Install piping to permit valve servicing.
	2. Install drains, consisting of a tee fitting, NPS 3/4 full port-ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	3. Unless noted otherwise, install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.
	4. Install flanges in piping as shown on drawings, and for piping 2-1/2 inches and larger, at final connections of equipment and elsewhere as indicated.
	5. Install shutoff valve immediately upstream of each dielectric fitting.
	6. Install strainers on supply side of control valves, pressure-reducing valves, traps, and elsewhere as indicated.  Install NPS 3/4 nipple and full port ball valve in blowdown connection of strainers NPS 2 and larger.  Match size of strainer blow-off...

	C. TRAP VALVE STATION  INSTALLATION
	1. Install steam trap valve stations in accessible locations as close as possible to drip legs in manholes and connected equipment.
	2. Install full-port ball valve, strainer, and union/flange upstream from trap unless strainer is integral with trap; install union/flange, check valve, and full-port ball valve downstream from trap unless otherwise indicated.




	Section 310000 - Earthwork
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