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CITY OF 

VINELAND 
WHERE IT'S ALWAYS GROWING SEASON 

640 E. WOOD STREET 
P.O. BOX 1508 

VINELAND, NJ 08362-1508 

DEPARTMENT OF ADMINISTRATION 
DMSION OF PURCHASING 
JEANINE N. MENEGHETTI, QP A 

PURCHASING AGENT 

PHONE: (856) 794-4040 
FAX: (856) 405-4605 

NOTICE TO BIDDERS 

Sealed bids will be received by the Purchasing Agent of the City of Vineland on Thursday, 

December 5, 2024 at 2:00 p.m. prevailing time in the Purchasing Department, City Hall, 640 E. 
Wood Street, Vineland, New Jersey 08360, at which time and place bids will be opened and read in 
public for the following: 

COV BID # 2024-66 

CONSTRUCTION OF (2) EXTERIOR POLE BARN STRUCTURES FOR 

CITY OF VINELAND PUBLIC WORKS FACILITY 

Bid must be submitted in duplicate and shall be enclosed in an opaque sealed envelope, addressed 
to "Purchasing Agent, City of Vineland, 640 E. Wood Street, PO Box 1508, Vineland, NJ 08362-
1508" 

Bidders shall comply with the requirements of N.J.S.A. 10:5-31 and N.J.A.C. 17-27 et seq. 

You must submit paper documents as your bid package. We cannot accept electronic copies. 
The documents to be submitted start with the Check List. (PLEASE DO NOT SUBMIT THE 
SPECIFICATIONS WITH YOUR BID PACKAGE.) Original signatures must be on one 
document. (Please use blue ink for the signatures.) The duplicate can be a photocopy. 

If you have any questions, please contact the Purchasing Department at the above number or email 

PurchasingOffice@vinelandcity.org 

DO NOT STAPLE DOCUMENTS 

NO DOUBLE SIDED COPIES 



I. SUBMISSION OF BIDS

CITY OF VINELAND 

GENERAL INSTRUCTIONS 

(CONSTRUCTION) 

A. Sealed bids shall be received in accordance with public advertisement as required by law, with a copy of
said notice being attached hereto and made a part of these specifications.

B. Each bid shall be submitted on the proposal form attached and shall be submitted in a clearly marked
sealed envelope addressed to:

If delivered: 

DIVISION OF PURCHASING 
640 E. WOOD STREET 
STH FLOOR 
VINELAND NJ 08360 

If mailed: 

DIVISION OF PURCHASING 
640 E. WOOD STREET 5TH FL 
PO BOX1508 
VINELAND NJ 08362-1508 

* Do not use PO Box on Overnight Delivery Services, i.e. (Fed-Ex)

Bidder's name, address, bid category, and due date must appear on the outside of the 
BID ENVELOPE containing the bid. 

C. Sealed bids will be received by the Purchasing Agent or designated representative, at the time and location
as stated in the Notice to Bidders, and at such time and place will be publicly opened and read aloud.

D. It is the bidder's responsibility to see that bids are presented to the Purchasing Agent on the hour and at
the place designated. Bids may be hand delivered or mailed; however, the City disclaims any
responsibility for bids forwarded by regular or express mail. If the bid is sent by express mail service, the
designation in sub-section B, above, must also appear on the outside of the express mail envelope. Bids
received after the designated time and date will be returned unopened. The City of Vineland shall not be
responsible for late postal or overnight delivery, nor shall postmark dates or overnight dates be considered
in honoring of bids. The City of Vineland shall not be responsible for bidder's hand delivering bids who
arrive late or to the wrong location.

E. Sealed bids forwarded to the City before the time of opening of bids may be withdrawn upon written
application of the bidder who shall be required to produce evidence showing that the individual is or
represents the principal or principals involved in the bid. Once bids have been opened, they shall remain
firm for a period of sixty (60) calendar days.

F. All prices and amounts must be written in ink or preferably machine-printed. Bids containing any
conditions, omissions, unexplained erasures or alterations, items not called for in the bid proposal form,
attachment of additive information not required by the specifications, or irregularities of any kind, may be
rejected by the City. Any changes, whiteouts, strikeouts, etc. in the bid must be initialed in ink by the
person signing the bid.



G. Bids will be received only on the bidding forms attached to this specification or a true copy thereof with
all notations to be done in ink or typed and signatures must be done in ink. ONLY ORIGINAL

SIGNATURES ON ALL DOCUMENTS WILL BE ACCEPTED. RUBBER STAMPS,

COMPUTER GENERATED SIGNATURES, COPIER GENERATED SIGNATURES, OR ANY

OTHER ARTIFICIAL SIGNATURES SHALL NOT BE ACCEPTABLE AND SHALL BE

REASON FOR REJECTION. City of Vineland will not be held responsible for any erroneous pages or
pages missing from this bid document if it is obtained from a source other than the Purchasing Department
of the City of Vineland. City of Vineland will not be held responsible if bidders (vendors) fail to receive
any updates or addenda to the specification, if they haven't contacted the Purchasing Department.

H. Each bid proposal form must give the full business address, business phone, fax, the contact person of the
bidder, and be signed by an authorized representative as follows:
• Bids by partnerships must furnish the full name of all partners and must be signed in the prutnership

name by one of the members of the partnership or by an authorized representative, followed by the
signature and designation of the person signing.

• Bids by corporations must be signed in the legal name of the corporation, followed by the name of
the State in which incorporated and must contain the signature and designation of the president,
secretary or other person authorized to bind the corporation in the matter.

• Bids by sole-proprietorship shall be signed by the proprietor.
• When requested, satisfactory evidence of the authority of the officer signing shall be furnished.

I. Bidder should be aware of the following statutes that represent "Truth in Contracting" laws:

• N.J.S.A. 2C:21-34, et seq. governs false claims and representations by bidders. It is a serious crime
for the bidder to knowingly submit a false claim and/or knowingly make material misrepresentation.

• N.J.S.A. 2C:27-l O provides that a person commits a crime if said person offers a benefit to a public
servant for an official act performed or to be performed by a public servant, which is a violation of
official duty.

• N.J.S.A. 2C:27-l l provides that a bidder commits a crime if said person, directly or indirectly,
confers or agrees to confer any benefit not allowed by law to a public servant.

• Bidder should consult the statutes or legal counsel for further information.

J. Potential bidders are hereby cautioned that they are bidding at their own risk and that the
specifications/bid packages may or may not be complete if the specifications/bid packages were
provided by a third party supplier.

The City shall not be responsible for third party supplied specifications/bid packages. 

K. The City reserves the right to reject individual and/or all bids in accordance with law.

L. Any prospective bidder who wishes to challenge a bid specification shall file such challenge in 
writing with the Purchasing Agent no less than three (3) business days prior to the opening of the 
bids. Challenges filed after that time shall be considered void and having no impact on the 
contracting unit or the award of a contract; N.J.S.A. 40A: 11-13 ( e ).

M. Contracts shall be awarded to the lowest responsive and responsible bidder. City Council 
reserves the right to reject any and all bids and to waive minor discrepancies therein. City Council 
also reserves the right to split bids, award individual items, or to award groups of items and 
categories of items.

N. Questions concerning this bid shall be directed in writing to the Division of Purchasing, 
Attention: Jeanine N. Meneghetti, Purchasing Agent, either by facsimile at (856) 405-4605 or 
by email at PurchasingOffice@vinelandcity.org Last day for questions is noon Tuesday, 
November 19, 2024.



II. BID SECURITY AND BONDING REQUIREMENTS

The following provisions if indicated by an (X), shall be applicable to this bid and be made a part of
the bid docnments:

0 A. BID GUARANTEE

Bidder shall submit with the bid a certified check, cashier's check or a bid bond in the amount of ten percent 
(10%) of the total price bid, but not in excess of$20,000, payable unconditionally to the City. 

When submitting a Bid Bond, it shall contain Power of Attorney for full amount of Bid Bond from a surety 
company authorized to do business in the State of New Jersey and acceptable to the City. 

The check or bond of the unsuccessful bidder(s) shall be returned pursuant to N.J.S.A. 40A:ll-24a. The 
check or bond of the bidder to whom the contract is awarded shall be retained until a contract is executed 
and the required performance bond or other security is submitted. 

The check or bond of the successful bidder shall be forfeited if the bidder fails to enter into a contract 
pursuant to N.J.S.A. 40A: 11-21. 

Failure to submit a bid guarantee shall result in rejection of the bid. 

Ci] B. CONSENT OF SURETY

Bidder shall submit with the bid a Certificate (Consent of Surety) with Power of Attorney for full amount of 
bid price from a Surety Company authorized to do business in the State of New Jersey and acceptable to the 
City stating that it will provide said bidder with a Performance Bond in the full amount of the bid. This 
certificate shall be obtained in order to confirm that the bidder to whom the contract is awarded will furnish 
Performance and Payment Bonds from an acceptable surety company on behalf of said bidder, any or all 
subcontractors or by each respective subcontractor or by any combination thereof which results in 
performance security equal to the total amount of the contract, pursuant to N.J.S.A. 40A: 11-22. 

Failure to submit a consent of surety shall result in rejection of the bid. 

0 C. PERFORMANCE BOND

Successful bidder shall simultaneously with the delivery of the executed contract, submit an executed bond
in the amount of one hundred percent ( I 00%) of the acceptable bid as security for the faithful performance
of this contract.

The perfonnance bond provided shall not be released until final acceptance of the whole work and then only
if any liens or claims have been satisfied. The surety on such bond or bonds shall be a duly authorized
surety company authorized to do business in the State of New Jersey pursuant to N.J.S.A. 17:31-5.

Failure to submit this with the executed contract shall be cause for declaring the contract null and void
pursuant to N.J.S.A. 40A: 11-22.

□ D. LABOR AND MATERIAL (PAYMENT) BOND

Bidder shall with the delivery of the perfonnance bond submit an executed payment bond to guarantee 
payment to laborers and suppliers for the labor and material used in the work performed under the contract. 

Failure to submit a labor and material bond with the performance bond shall be cause for declaring the 
contract null and void. 



E. MAINTENANCE BOND

Upon acceptance of the work by the City, the contractor shall submit a maintenance bond (N.J.S.A. 40A: 11-
16.3) in an amount not to exceed 100% of the project costs guaranteeing against defective quality of work
or materials for the period of:

___ I year 
_X_2years 

III. INTERPRETATION AND ADDENDA

A. The bidder understands and agrees that its bid is submitted on the basis of the specifications prepared by the
City. The bidder accepts the obligation to become familiar with these specifications.

B. Bidders are expected to examine the specifications and related bid documents with care and observe all their
requirements. Ambiguities, errors or omissions noted by bidders should be promptly reported in writing to
the Purchasing Agent. Any prospective bidder who wishes to challenge a bid specification shall file such
challenges in writing with the contracting agent no less than three business days prior to the opening of the
bids. Challenges filed after that time shall be considered void and having no impact on the contracting unit
or the award of a contract pursuant to N.J.S.A. 40A: 11-13. In the event the bidder fails to notify the City of
such ambiguities, errors or omissions, the bidder shall be bound by the requirements of the specifications
and the bidder's submitted bid.

C. No oral interpretation and or clarification of the meaning of the specifications for any goods and services
will be made to any bidder. Such request shall be in writing, addressed to the Purchasing Agent. In order to
be given consideration, a written request must be received at least ten (10) business days prior to the date
fixed for the opening of the bid for goods and services.

All interpretations, clarifications and any supplemental instructions will be in the form of written addenda to
the specifications, and will be distributed to all prospective bidders. All addenda so issued shall become part
of the specification and bid documents, and shall be acknowledged by the bidder in the bid. The City's
interpretations or corrections thereof shall be final.

When issuing addenda, the City shall provide required notice prior to the official receipt of bids to any
person who has snbmitted a bid or who has received a bid package pursuant to N.J.S.A. 40A: l l-23c.1.

D. Discrepancies in Bids

1. Ditto marks are not considered writing or printing and shall not be used.

2. In the event that there is a discrepancy between the unit prices and the extended totals, the unit prices 
shall prevail. In the event there is an error of the summation of the extended totals, the computation 
by the City of the extended totals shall govern. 

E. Pre-Bid Conference

If stated in the Notice to Bidders:
A Pre-Bid Conference is not required for this bid.

A non-mandatory pre-bid conference for this proposal will be held on __________ , at __ _
Attendance is not mandatory, but is strongly recommended. Failure to attend does not relieve the bidder of
any obligations or requirements. A site visit will immediately follow the pre-bid.



IV. BRAND NAMES, STANDARDS OF QUALITY AND PERFORMANCE

A. Brand names and/or descriptions used in these specifications are to acquaint bidders with the types of goods
and services desired and will be used as a standard by which goods and services offered as equivalent will
be evaluated.

B. Variations between the goods and services described and the goods and services offered are to be fully
identified and described by the bidder on a separate sheet and submitted with the bid proposal form. Vendor
literature WILL NOT suffice in explaining exceptions to these specifications. In the absence of any
exceptions by the bidder, it will be presumed and required that the goods and services as described in the bid
specification be provided or performed.

C. It is the responsibility of the bidder to document and/or demonstrate the equivalency of the goods and
services offered. The City reserves the right to evaluate the equivalency of the goods and services.

D. In submitting its bid, the bidder certifies that the goods and services to be furnished will not infringe upon
any valid patent or trademark and that the successful bidder shall, at its own expense, defend any and all
actions or suits charging such infringement, and will save the City harmless from any damages resulting
from such infringement.

E. Only manufactured and farm products of the United States, wherever available, shall be used pursuant to
N.J.S.A. 40A:l l-18.

F. The contractor shall guarantee any or all goods and services supplied under these specifications. Defective
or inferior goods shall be replaced at the expense of the contractor. The contractor will be responsible for
return freight or restocking charges.

V. INSURANCE AND INDEMNIFICATION

The insurance documents as listed below shall include bot are not limited to the following coverage's.
(where insurance requirements are listed nuder other sections of these specifications, the higher limits
will prevail.)

A. INSURANCE REQUIREMENTS

1. Worker's Compensation Insurance

Workers Compensation insurance shall be maintained in full force during the life of the contract, 
covering all employees engaged in perfonnance of the contract pursuant to N.J.S.A. 34:15-12(a) and 
N.J.A.C. 12:235-1.6. Statutory Limit for Workers' Compensation and $500,000 for Employer's 
Liability. 

2. General Liability Insurance

General liability insurance shall be provided with limits of not less than $1,000,000 any one person/any 
one accident for bodily injury and property damage and $3,000,000 aggregate, and shall be maintained 
in full force during the life of the contract. 

3. Automobile Liability Insurance

Automobile liability insurance covering contractor for claims arising from owned, hired and non-owned 
vehicles with limits of not less than $1,000,000 any one person/ any one accident for bodily injury 
and property damage, and shall be maintained in full force during the life of the contract. 

4. Other Forms of Insurance Required



B. CERTIFICATES OF THE REQUIRED INSURANCE

Certificates of Insurance for those policies required above shall be submitted with the contract. Such 
coverage shall be with an insurance company authorized to do business in the State of New Jersey and shall 
name the City of Vineland as an additional insured. 

Self-insured contractors shall submit an affidavit attesting to their self-insured coverage and shall name the 
City of Vineland as an additional insured. 

C. INDEMNIFICATION

Bidder shall indemnify and hold harmless the City of Vineland from all claims, suits or actions, and 
damages or costs of every name and description to which the City of Vineland may be subjected or put by 
reason of injury to the person or property of another, or the property of the City of Vineland resulting from 
negligent acts or omissions on the part of the contractor, the contractor's agents, servants or subcontractors 
in the delivery of goods and services, or in the performance of the work under the contract. 

VI. PRICING INFORMATION FOR PREPARATION OF BIDS

A. The City of Vineland is exempt from any local, state or federal sales, use or excise tax.

B. Estimated Quantities (Open-End Contracts): The City has attempted to identify the item(s) and the estimated
amounts of each item bid to cover its requirements; however, past experience shows that the amount ordered
may be different than that submitted for bidding. The right is reserved to decrease or increase the quantities
specified in the specifications pursuant to N.J.A.C. 5:30-11.2 and 11.10. NO MINIMUM PURCHASE IS
IMPLIED OR GUARANTEED.

C. Contractor shall be responsible for obtaining any applicable permits or licenses from any government entity
that has jurisdiction to require the same. All bids submitted shall have included this cost.

D. Bidders shall insert prices for furnishing goods and services required by these specifications. Prices shall be
net, including any charges for packing, crating, containers, etc. All transportation charges shall be fully
prepaid by the contractor, F.O.B. destination and placement at locations specified by the City. As specified,
placement may require inside deliveries. No additional charges will be allowed for any transportation costs
resulting from partial shipments made for tbe contractor's convenience.

VII. STATUTORY AND OTHER REQUIREMENTS

The following are mandatory reqnirements of this bid and contract. 

A. MANDATORY AFFIRMATIVE ACTION CERTIFICATION

No finn may be issued a contract unless it complies with the affirmative action provisions ofN.J.S.A. 10:5-
31 et seq. and N.J.A.C. 17:27-1 et seq. The following information summarizes the full, required regnlatory
text, which is included as Exhibit A of this bid specification.

I. Goods and Services (including professional services) Contracts

Each contractor shall submit to the public agency, after notification of award but prior to execution of a 
goods and services contract, one of the following three documents: 

i. A photocopy of a valid letter that the contractor is operating under an existing
Federally approved or sanctioned affirmative action program (good for one year
from the date of the letter); or



ii. A photocopy of a Certificate of Employee Information Repmt approval, issued
in accordance with N.J.A.C. 17:27-4; or

iii. A photocopy of an Employee Information Report (Form AA 302) provided by
the Division and distributed to the public agency to be completed by the
contractor in accordance with N.J.A.C. 17:27-4.

2. Maintenance/Construction Contracts

After notification of award, but prior to signing the contract, the contractor shall submit to the public agency 
compliance officer and the Division of Contract Compliance and Equal Employment Opportunity in Public 
Contracts (Division) an initial project workforce report (Form AA201) provided to the public agency by the 
Division for distribution to and completion by the contractor, in accordance with N.J.A.C. 17:27-7. 

The contractor shall also submit a copy of the Monthly Project Workforce Report once a month thereafter 
for the duration of the contract to the Division and to the public agency compliance officer. The contractor 
shall also cooperate with the public agency in the payment of budgeted funds, as is necessary, for on-the job 
and/or off-the-job programs for outreach and training of minorities and women. 

B. AMERICANS WITH DISABILITIES ACT OF 1990

Discrimination on the basis of disability in contracting for the purchase of goods and services is prohibited.
Bidders are required to read Americans with Disabilities language that is included as Appendix A of this
specification and agree that the provisions of Title II of the Act are made a part of the contract. The
contractor is obligated to comply with the Act and to hold the City harmless.

C. STOCKHOLDER DISCLOSURE

N.J.S.A. 52:25-24.2 provides that no corporation, partnership, limited partnership, limited liability
corporation, limited liability partnership, Subchapter S corporation or sole proprietorship, shall be awarded
any contract for the performance of any work or the furnishing of any goods and services, unless, prior to
the receipt of the bid or accompanying the bid of said corporation, partnership, limited partnership, limited
liability corporation, limited liability partnership, Subchapter S corporation or sole proprietorship, bidders
shall submit a statement setting forth the names and addresses of all stockholders in the corporation or
partnership who own ( I 0%) ten percent or more of its stock of any class, or of all individual partners in the
partnership who own a ten percent or greater interest therein. The included Statement of ownership shall be
completed and attached to the bid proposal. This requirement applies to all forms of corporations and
partnerships, including, but not limited to, limited partnerships, limited liability corporations, limited
liability partnerships and Subchapter S corporations. Failure to submit a stockholder disclosure document
shall result in rejection of the bid.

D. PROOF OF BUSINESS REGISTRATION

N.J.S.A. 52:32-44 requires that each bidder (contractor) submit proof of business registration. Certificate
must be submitted prior to award of the contract and the bidder had to have obtained the BRC prior
to receipt of bids. A BRC is obtained from the New Jersey Division of Revenue. Information on
obtaining a BRC is available on the internet at www.nj.gov/njbgs or by phone at (609) 292-1730. N.J.S.A.
52:32-44 imposes the following requirements on contractors and all snbcontractors that knowingly provide
goods or perform services for a contractor fulfilling this contract:

1) The contractor shall provide written notice to its subcontractors and suppliers to submit proof of
business registration to the contractor;

2) Prior to receipt of final payment from a contracting agency, a contractor must submit to the
contacting agency an accurate list of all subcontractors or attest that none was used;

3) During the term of this contract, the contractor and its affiliates shall collect and remit, and shall
notify all subcontractors and their affiliates that they must collect and remit to the Director, New



Jersey Division of Taxation, the nse tax due pursuant to the Sales and Use Tax Act, (N.J.S.A. 
54:32B- l et seq.) on all sales of tangible personal property delivered into this State. 

A contractor, subcontractor or supplier who fails to provide proof of business registration or provides false 
business registration infonnation shall be liable to a penalty of $25 for each day of violation, not to exceed 
$50,000 for each business registration not properly provided or maintained under a contract with a 
contracting agency. Information on the law and its requirements is available by calling (609) 292-1730. 

If boxes of the following items are checked, they are mandatory requirements of the bid proposal and 
contract. 

D E. NEW JERSEY WORKER AND COMMUNITY RIGHT TO KNOW ACT

The manufacturer or supplier of chemical substances or mixtures shall label them in accordance with the 
N.J. Worker and Community Right to Know Law (N.J.S.A. 34:5A-l et seq., and N.J.A.C 8:59-2 et seq.,). 
Containers that the law and rules require to be labeled shall show the Chemical Abstracts Service number of 
all the components and the chemical name. Further, all applicable Material Safety Data Sheets (MSDS) -
hazardous substance fact sheet - must be furnished. 

0 F. PREVAILING WAGE ACT

Pursuant to N.J.S.A. 34: 11-56.25 et seq., contractors on projects for public work shall adhere to all 
requirements of the New Jersey Prevailing Wage Act. The contractor shall be required to submit a certified 
payroll record to the City within ten (I 0) days of the payment of the wages. The contractor is also 
responsible for obtaining and submitting all subcontractors' certified payroll records within the 
aforementioned time period. The contractor shall submit said certified payrolls in the form set forth in 
N.J.A.C. 12:60-6.l(c). It is the contractor's responsibility to obtain any additional copies of the certified 
payroll form to be submitted by contacting the New Jersey Department of Labor and Workforce 
Development, Division of Workplace Standards. Bidders are cautioned to take into consideration statutory 
legal requirements, particularly, the payment of prevailing wages. It is Bidder's sole responsibility for 
determining the correct labor classification( s) and paying the correct and proper wage and benefits and it is 
imperative that the Contractor familiarize itself with the current wage and benefit rates before submitting 
bids based on these specifications. NOTE: Additional information and current wage rates are available 
at: http://lwd.state.nj.us/labor/wagehour/wagehour index.html. 

G. THE PUBLIC WORKS CONTRACTOR REGISTRATION ACT

0 N.J.S.A. 34:11-56.48 et seq. requires that a general or prime contractor and any listed subcontractors named 
in the contractor's bid proposal shall possess a certificate at the time the bid proposal is submitted. After 
bid proposals are received and prior to award of contract, the successful contractor shall submit a copy of 
the contractor's certification along with those of all listed subcontractors. All non-listed subcontractors and 
lower tier sub-subcontractors shall be registered prior to starting work on the project. It is the general 
contractor's responsibility that all non-listed sub-contractors at any tier have their certificate prior to starting 
work on the job. 

Under the law a "contractor" is "a person, partnership, association, joint stock company, trust, corporation 
or other legal business entity or successor thereof who enters into a contract" which is subject to the 
provisions of the New Jersey Prevailing Wage Act [N.J.S.A. 34:11-56.25, et seq.] It applies to contractors 
based in New Jersey or in another state. 

The law defines "public works projects" as contracts for "public work" as defined in the Prevailing Wage 
statute [N.J.S.A. 34: 11-56.26(5)]. The term means: 

• "Construction, reconstruction, demolition, alteration, or repair work, or
maintenance work, including painting and decorating, done under contract and paid
for in whole or in part out of the funds of a public body, except work performed
under a rehabilitation program.



• "Public work" shall also mean construction, reconstruction, demolition, alteration,
or repair work, done on any property or premises, whether or not the work is paid
for from public funds ... "

• "Maintenance work" means the repair of existing facilities when the size, type or
extent of such facilities is not thereby changed or increased. While "maintenance"
includes painting and decorating and is covered under the law, it does not include
work such as routine landscape maintenance or janitorial services.

To register, a contractor must provide the State Department of Labor with a full and accurately 
completed application form. The form is available online at 
http://lwd.state.nj.us/labor/wagehour/regperm/pw cont reg.html 

N.J.S.A. 34: 11-56.55 specifically prohibits accepting applications for registration as a substitute for 
a certificate of registration. 

□ H. NON-COLLUSION AFFIDAVIT (Not Applicable)

The Affidavit shall be properly executed and submitted with the bid proposal.

I. PAY TO PLAY

Starting in January, 2007, business entities are advised of their responsibility to file an annual disclosure
statement of political contributions with the New Jersey Election Law Enforcement Commission (ELEC) 
pursuant to N.J.S.A. 19:44A-20.27 if they receive contracts in excess of $50,000 from public entities in a 
calendar year. 

Business entities are responsible for determining if filing is necessary. Additional information on this 
requirement is available from ELEC at 888-313-3532 or at www.elec.state.nj.ns. 

J. NJ ONE CALL

By presenting a bid, contractor declares that he is aware of and, if required, will comply with the
requirements of the "Underground Facility Protection Act (Public Law 1994, Chapter 118)" prior to
commencing any intended excavation. The telephone number to call is 1-800-272-1000. The successful
bidder will be required to show compliance with the requirement by submitting to the appropriate project
coordinator the confirmation number obtained from ONE-CALL before any excavation is undertaken.

VIII. METHOD OF CONTRACT AW ARD

A. The length of the contract shall be stated in the teclmical specifications. Pursuant to requirements of
N.J.A.C. 5:30-5.1 et seq., any contract resulting from this bid shall be subject to the availability and
appropriation of sufficient funds annually. Please see Section X, Termination of Contract, Sub-section E,
for additional information.

B. If the award is to be made on the basis of a base bid only, it shall be made to that responsible bidder
submitting the lowest base bid.

C. If the award is to be made on the basis of a combination of a base bid with selected options, it shall be made
to that responsible bidder submitting the lowest net bid.

D. The City may also elect to award the contract on the basis of unit prices.



E. The form of contract shall be submitted by the City to the successful bidder. Terms of the specifications/bid
package prevail. Bidder exceptions must be formally accepted by the City.

F. Choice of Law: The agreement with the successful bidder shall be construed in accordance with the laws
of the State of New Jersey. In the event of litigation or other legal proceedings commenced to enforce the
terms of the agreement, the venue of such litigation shall be the Superior Court of New Jersey,
Cumberland County.

IX. CAUSES FOR REJECTING BIDS

Bids may be rejected for any of the following reasons: 

A. All bids pursuant to N.J.S.A. 40A:l l-13.2;

B. If more than one bid is received from an individual, finn or partnership, corporation or association under
the saine name;

C. Multiple bids from an agent representing competing bidders;

D. The bid is inappropriately unbalanced;

E. The bidder is determined to possess, pursuant to N.J.S.A. 40A: l l-4b, Prior Negative Experience; or,

F. If the successful bidder fails to enter into a contract within 21 days, Sundays and holidays excepted, or as
otherwise agreed upon by the parties to the contract. In this case at its option, the City may accept the bid
of the next lowest responsible bidder. (N.J.S.A. 40A: l l-24b)

X. TERMINATION OF CONTRACT

A. If, through any cause, the contractor shall fail to fulfill in a timely and proper manner obligations under the
contract or if the contractor shall violate any of the requirements of the contract, the City shall there upon
have the right to terminate the contract by giving written notice to the contractor of such termination and
specifying the effective date of termination. Such termination shall relieve the City of any obligation for
balances to the contractor of any sum or sums set forth in the contract. City will pay only for goods and
services accepted prior to termination.

B. Notwithstanding the above, the contractor shall not be relieved of liability to the City for damages sustained
by the City by virtue of any breach of the contract by the contractor and the City may withhold any
payments to the contractor for the purpose of compensation until such time as the exact amount of the
damage due the City from the contractor is determined.

C. The contractor agrees to indemnify and hold the City harmless from any liability to subcontractors/suppliers
concerning payment for work performed or goods supplied arising out of the lawful termination of the
contract by the City under this provision.

D. In case of default by the contractor, the City may procure the goods or services from other sources and hold
the contractor responsible for any excess cost.

E. Continuation of the tenns of the contract beyond the fiscal year is contingent on availability of funds in the
following year's budget. In the event of unavailability of such funds, the City reserves the right to cancel the
contract.

F. ACQUISITION, MERGER, SALE AND/OR TRANSFER OF BUSINESS, ETC.



It is understood by all parties that if, during the life of the contract, the contractor disposes of his/her 
business concern by acquisition, merger, sale and or/transfer or by any means convey his/her interest(s) to 
another party, all obligations are transferred to that new party. In this event, the new City(s) will be required 
to submit all documentation/legal instruments that were required in the original bid/contract. Any change 
shall be approved by the City. 

G. The contractor will not assign any interest in the contract and shall not transfer any interest in the same
without the prior written consent of the City.

H. The City may terminate the contract for convenience by providing 60 calendar days advanced notice to the
contractor.

XI. PAYMENT

A. No payment will be made unless duly authorized by the City's authorized representative and accompanied by
proper documentation. The City is not permitted to pay down payments or deposits on contracts.

B. Payment will be made in accordance with the City's policy and procedures.

XII. W-9

A. Bidder shall complete W-9 form and submit to the City of Vineland Division of Purchasing prior to
contract award. This form is available at the following link:
http://www.irs.gov/pnb/irs-pdf/fw9.pdf?portlet=3

XIII. Contract Records

As per N.J.A.C. 17:44-2.2 Vendor shall maintain all documentation related to products, transactions or 
services under this contract for a period of 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. 

XIV. Allowances

Include in the contract for construction, a stipulated sum of Fifty Thousand (50,000.00) dollars for 
use upon the Owner's instruction as a contingency allowance for incidental work not covered under the 
contract. 



P.ERMISSION FOR BIDDER TO wrrHDRAW A BID 
DUE TO A MISTAKE IN CERTAIN cntctJMSTANCES 

(N • .tS.A. 40A:ll-233) 

N.J.S.A. 40A:11-23,3 authomes a bidder to request withdrawal of a public wolks bid due to a mistake 
on the part of the bidder. A mistake is defined by N.J.S.A. 40A:1 l-2(42) ss a clerical error that isan 
uninteldloaal aad substantial computational error 2! aa uninteutloaal omission of a substantial 
quantlly of labor, material, or both, from the flnal bid computation. 

A bidder claiming a mistake under NJ.S.A. 40A:lt-23.3 must submit a request for withdrawal, ID 
writlag, by cmified or registered mail to Jeanine Moneghetti, Purchasing Agont, 640 E. 
Wood Street, P.O. Box 1508, Vmeland, NJ 08361-1508, Vineland, NJ 08361°1508. The 
bidder must request withdmwal of a bid due to a mistake, as defined by the law, within five business 
days after the receipt and opening of die bids. Since the bid withdmwal request shall be 
effi:crive as of the postmark of the certified or registered mailing, Miauel Mercado, PUICbaslng 
Agent, may contact all bidders, after bids me oponed, to ascertain if any bidders wish to, or already 
have exercised a request to withdraw their bid pursuantto NJ.S.A. 40A:ll-23.3. 

A bidder's request to withdmw the bid sball coatain evidence, includiag any pertinent doclDn!'llb, 
demcmmding that a mistake was made. Such documents and relevant written infunnation shall be 
PIViewed and evaluated by the City ofVmeland's deslgaated staff pwswmt to the statutory criteria of 
NJ.S.A,40A:l l-23.3. 

The City of Vineland 'Yill not consider any written request for a bid withdrawal for a mlstalre, as 
defined by N.J.S,A. 40A:11�(42). by a bidder in the prepsmtloa ofa bid proposal unless the postmmk 
of the cerdfied or registeied mailing is within the five business days following the opening of bids. 



LOWEST BIDDERPREV AILING WAGE CERTIFICATION 

In 1he case of a Bidder making the lowest bid for this contract by at least ten percent ( 10%) under 
the amount of the next lowest bidder, they shall be required to certify to 1he City of Vineland 
prior to 1he award of a contract that the prevailing wage rates required pursuant to the Prevailing 
Wage Act shall be paid in performing the work under the contract. In the event that the Bidder 
does not provide the certification prior to the award of the contract, the City of Vineland shall 
award the contract to the next lowest responsible and responsive bidder. 



NEW JERSEY ANTI-DISCRIMINATION PROVISIONS 

NJ.S.A.10:2•1 ET SEQ. 

Pursuant to NJ.S.A. 10:2-1, if awarded a contract, the contractor agrees that: 

a. In the hiring of persons for the performance of work under this contract or any subcontract
hereunder, or for the procurement, manufacture, assembling or furnishing of any such
materials, equipment, supplies or services to be acquired under this contract, no
contractor, nor any person acting on behalf of such contractor or subcontractor, shall, by
reason of race, creed, color, national origin, ancestry, marital status, gender identity or
expression, affectlonal or sexual orientation or sex, discriminate against any person who
is qualified and available to perform the work to which the employment relates;

b. No contractor, subcontractor, nor any person on his behalf shall, in any manner,
discriminate against or intimidate any employee engaged in the performance of work under
this contract or any subcontract hereunder, or engaged In the procurement, manufacture,
assembfing or furnishing of any such materials, equipment, supplies or services to be
acquired under such contract, on account of race, creed, color, national origin, ancestry,
marital status, gender identity or expression, affectional or sexual orientation or sex;

c. There may be deducted from the amount payable to the contractor by the contracting
public agency, under this contract, a penalty of $50.00 for each person for each calendar
day during which such person is discriminated against or Intimidated in violation of the
provisions of the contract; and

d. This contract may be canceled or terminated by the contracting public agency, and all
money due or to become due hereunder may be forfeited, for any violation of this section
of the contract occurring after notice to the contractor from the contracting public agency
of any prior violation of this section of the contract.

(This space lnlentionaUy leR blank) 
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City of Vineland 

Revised Contract Language for BRC Compliance 

Good and Services Contracts (including purchase orders) 

*Construction Contracts (including public works related purchase orders)

N.J.S.A 52:32-44 imposes the following requirements on contractors and all subcontractors that 
knowingly provide goods or perform services for a contractor fulfilUng this contract: 

1. the contractor shall provide written notice to its subc ontractors and suppliers to submit
proof of business registration to the contractor;

2. subcontractors through all tiers of a project must provide written notice to their
subcontractors and suppliers to submit proof of business registration and subcontractors
shall collect such proofs of business registration and maintain them on file;

3. prior to receipt of final payment from a contracting agency, a contractor must submit to
the contacting agency an accurate list of all subcontractors and suppliers• or attest that
none was used;

4. during the term of this contract, the contractor and its affiliates shall collect and remit,
and shall notify all subcontractors and their affiliates that they must collect and remit to
the Director, New Jersey Division of Taxation, the use tax due pursuantto the Sales and
Use Tax Act, (N.J.S.A> 54:328-1 et seq.) on all sales of tangible personal property
delivered into this State.

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. Information on the 
law and its requirements is available by calling (609) 292-9292. 

{This space inlenlionaily left blank} 



NEW JERSEY BUSINESS REGISTRATION 

Pursuant to P.L. 2004, c.57, all consultants (both in-state and out-of-state) must obtain a 
Business Registration Certificate (BRC) from the New Jersey Department of the Treasury, 
Division of Revenue prior to conducting business with the NJTPA. A consultant or sub
consultant who fails to submit a copy of a valid BRC in accordance with the statue will be 
held liable for monetary penalties in accordance with N.J.S.A. 54-49-4.1. Questions regarding 
how to obtain a BRC can be directed to the New Jersey Division of Revenue at (609) 292-
1730. The business registration form (Form NJ-REG) can be found online at: 

http://www.state. nj. us/treasury/revenue/busregcert.shtml, or 

http://www. state. n j. us/treasury/reven ue/ge !ling registered. shim I. 

Sample New Jersey Business Registration Certificates: 
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CBR'J:D'IC.ATE FOR PUBLIC WORKS 

CONTRACTOR REGISTRATIOR 

FOR GBlURAL CONTRACTORS 

Alm SUBCOlffRACTORS 
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WNl>ATOllYEQUALEMPLOYMENTOPPOR'IVNIIYLANGUAGE 
N IS A� 10:5-al etseq. (P.L."'7S,, cJ2'J) · N.J.A.C. 17:l'J-U 

CONS'l'RUcnON 

During Ilic, P"1fu1111et1• Qf this CODlr.M:t, Iha C<l1llladur apes as fi>IIDws: 

'l'beCODlhdOr or sabc:alllraaat, ,we,,, applimbfe aaillnot dimi:rninalc �gaimt � employee 
orappli1m>U.bremplo,mmbecallseof ap; mro,cmed, co!m;mdiuwdu.igm, lllllllllllly, marital 
$lldDs, aftmimvll 11r saual mi•ul•lion, � idadity or ap,,s.i!mi, dioabilily, mtionali4' or 
sex. Bmpt wilh , ... _peel to al!ilctional or 118K-aal orimtati'lll and gcuder idemlily or axptt:&Simi, 
tho COJJIIBolJr will- that equal� is aftiuded lu aw:h appliJ:11111!1 in 
""'1\1i1montand empla.,lmmt. and dJat emplaya:a me !n:akid dmin& ewpL.ym,mt. wilhOllt 11>
gmd. to lllelr age, nee, Cl,:ed,. color. national orig!u, ancemy, llllrifal stal>ls, affi:dional arsen
al onmlation, g,etcr idemlily or� disabilily, nalionality or sex. Such equal employ
mmt oppadlmily shall inehrde, but not be limited to lhe filllowmg: employmtJDt. upping. 
dcmoticm, orlr.mml; .a:lllilln<:nl orncmibmml� laymf ortenninatinn; Pll:s of pay 
or other fimna ,.� MIJl}1ffllllllian: ud selection filr trririll& lulwling appNll!iceship. The con
lndlJrapeea to post m COlllqlL:aaus Places. awilahla to mnplayN1111Ulap_pli.canfs filremploy

�'!?!a!:=,'! 
Iha hlllic Agemy ComplhmmOiliellf sdliugfillth pmvisicma

'l'ba COllllad.Dr or�. w'1me applicahle will. in all aoliaibllions or advartisemmlla tbr 
employees pta.:ed by or on bobalf of dii, conlral:IDr, alata tllat all quallied applk,ama wiB. n,-
cciva � ibr employmmt wilhout Ngllld to age.-. cieed, col!i,!::1.U:
�,llllllilnl &1allt'I, affi,,,lfonaJ ttr -•• orienlatigp gtmdorideatity or • • 
i1y,llali'onalityorsex. 

'l'ba C01\llaclQror �will-.d ID eadi lsborllllion. with which it has a collecliw bar
gamiq agp.,mmt. a.notice. lobepmvidedbylhe3&fll!l=Yeanlralllingollieer,�lhelabar 
llDion or wudw.a' � of Iha CU1l11adm's commi1meata antler this act and shall past 
copies of !Im nu1im in COll.,»QJNIJ placea Milablo 1D ailployees and spptii,,mDI ibr employ
mm.t. 

'l'ba �or� whae applitable, apes lo comply wilhmy �onaprom
uljplfled by Iha 'lR:asunlt. pmairmt lo N.J.8.A. 10-5-31 et seq� as amendt:d "'Id supplen11mted 
tam dm, 1D dma and lb,, 4rneriC81J• with Disabilities Act. 

Wlum hizillg or FGbl'dllllin1 wadaus ia each COIISll1ldion trade, lhe ccmlnclm: or � 
ap:ea ID 111.11kt goodliith efliltfs 1D employ millmi1y and WDlllllll wmkmB in each COIISll.uciion 
tmlli.consi....,.-ifhlhetm:gulemptoyrnmgoaJC"bed1'vN.£A.C, l7:27-7.2;povided, 
Ji.. ........ , 11wt dtuflupt. ,ifLWD, Caw!INolianl!Pll ltoring Pn:,gJaw, rnay, ia its disarelion. 
Gll?IPt a QJll1l'adar or �r ftom compliance with tho good lhilh � p11>
sc.ihed by Iha 1blJawfag pmviaions, A, B, and C. as Imig as Ibo Dept. ofLWD, Constlnction 
Bl!O l\lanitr,ring Prng,:ami• sedsfinJ "'.at Iha cmdlll.Ctoror s,,bmntmc:1nr is employ!as wamrs



pmvided by a uaicm which pmvillea � ill accordanm with £tmdal,la p-W by die 
Dept. ofLWD, Col!SINclionEBOMonitmingPmamm, tbatils pom:enmg,, of active "canl cu
r:ymg' llllllllba who n mlllllrity aml fflJD181l wmka is equal ID or gr,:attr than the lmgded 
cmp!Gynumlgoal �ia a.cradantewithNJ.A.C. 17:27-7.2. 'IllD CODlladllt oraubcon
lraclor agieea lhat a good filith a6brt shall illctDda compli=a with the mllawing pioced>aes: 

(A) If the contmi:lar orl1lihamlradm:luw aPINl'l'III agreeaumtor111J11nprnentwithalllllon
filr a�on 1ndlt, th,, wov:tDror� ahall, wilhiD llne busillJla8 dayaoflhe
c®tmt&Wllld, seckUIIIIIIIIOCl &ma thellllion tbatitwill COGp111111Dwith theconllw:li!r or suh
�as it ibUills ila aflirms1ive aclion obligaliom UDder tllis CODllact 811d ia acamlaal:e
wi1h the iules � plllllUlllt ID N.J,S.A. 10:S-31 et. &e4, as supjlle
lllll!lllld and amended fi<im time to time and theAmmlcans 'WilhDlsabilitiesAet. If1he CODD8C-
1Qr or� is lllUlb!e ID oblain said -= A-om the coDSUUclion 1lade llllion at
least five 1m.,mess dayaplior ID t1, .. comm<mMmri i,f COIISlnlCliOD wolfr,, Ille coDll:u:tm' or au!,.
COll1ndur 8J!J9es ID dbnl equl � upJlulm.dliea mmority 11114 WOIIIIIII wm!allll di
n:ctly_ CAJPsistentwilb this chapter. lftlle �soraullamlndor'a pm,. expezfwe with11
� UDiaD, regardless ofwhelller the union baa pmYidc4 said--, iadi
call!a A Bianifisrntpoaibilllttbat the lladeuaicm will Dllt a:&r sufliaieol'11inmily IUlll wamm
wlllkas � wilh atliudlng equ1 emplaymmt oppodlmitles as speoi&d in this cllapli:r,
Ille coatndnr or SYt'1e411midDr .- ID ba � ID provide 8IICh opporlllbNea ID millorif¥ 
and w wGlkm dlniclly, cnnsisrn! with this chaplllr. by comp!p,g with the hmng or 
sclieduling � � IIDlk!r tB) below; and the� or sabeaDlmclm: !lmher 
IIIIJlllilS to take said acdi,n ffllftJl'Ati9kV if It ddmnJncs t1lat the llDlon is not Rl1immg mlnodf¥ 
mul 'Wlllllllll llRimlli wMW'ffllt wilh !Lo eqaal. employment� goals set llll1h ia this 
diaplllr. 

(B) Jf goodfilitheftiutB ID lDt"' !ldpW -.mploymmlgoals have DOI: or C8111111I ba met for 
each� Inda by adhering ID the pnicc,luR:I of (A) &bow, orif'lhe comra=r does not 
hl.veal\lfimal&plilllllmlorllll1lll&"Dlllwilha1111ionlbraCOIISCllldionlmde, lheeontn.ct.oror 
suhcanlndnrBBJ11C8 IDlaka the fi>llowiua udions:· 

O)Tolllltiti'lhepublic�compliBllceofficer,,lheDqit.ofLWD,ConslractioaBEOMoni
toriqPmgram. llllllmmodty mul \Wlllmredillr>' mpninlione 111tadby1heDivisionplllWlllt 
ID NJ.AC, 17:27-S.3, of its wOJ!di>rce needs, &11d Rqll<St Rfinal. of minority muf WOlllllU 
� 
(2) To� my� and wummVADbmwho bve � listed with ltss awaiting� 

ble veC8\":Cie,: 

(3) Prior IDMIIIIIM'IIIC8lll 9fwotk, to RCpattbattbe local COIISIN£1!ou lmdllllllionntermi
nadly 11114 womea worloea ID fill job opeDiDp. provided Iba eonlladar or subcolllrutor has a 
l'l:fimal�orammgcmentwithaunionlbrtheCOIISllw:1ionlnde; 



(4) To leave slandiDg � tbr additional tdml lo miDmity and womm wodair.l with the
localCOldllctkm tradellllion,�the COD1ru11!ror INhCOlllncb>rhss ardmalagieo
DICDtor�withalllllllllibrtbcoDB1lw:lion ll1da, the Slllle'l'niDiogendEmptoy
mestSavice llllllokappmw.llllf'mal � in the uea;

(S) If It is neC11smy ID Jay off soma of the wat!an in a givm bade on the comlll>dion am,
� sball be � in COIIIJlianca with the equal employment oppol1lmity 811d 111111-
�atm4snls set mrthin this regulation, as:well as with applicable Pedmal 811d State 
cmat decisions; 

(6) To aAlhel8 ID the tlJllowmg procedllle whim minmity end women. wmkms appq or are n,.
lia:m4 lo thecoDIRAllor or suhcoua.dor:

(i)'11v,-!Jv:lnror�sball iatemswthel1RIR4minorityorwomm womr.

(li)IfsaidindMdllalsliave11ewrpmviouslym:siwdmydoll!DQtorcadmcalion�a 
hwel of t'9lificalkJn lower t1um thel � in Older ID pcdbnn the WOik of the CClli11\rdion 
tlBb, the� or� shall in goad 61th d,!,,qglJw flle �•aJlffcadona 'lf auch 
indMdua1a. 'Ihe rmlndbr or anbcoalnJllilr sball m or a. lmde tfwse IDdmduals who sa1isfy 
epplVplial!, quelificetion -.dmls in COD1imnil:y with tha equal emplaymant oppodmllty end 
11NU111PDin81ion pri!lciples set filrth in this c:hspli:r. Rawewr, a cmdlB<llor or � 
.$>1' de!mnine that the imlividnsl at least posrmes tu reqlliaifD aldlls. 811d llllpmimice recog
med by a lllllon, appllllllii:e program or a te1i:nal agem:y, povided the mimll agmu;y is ac
cept,hla lo the Dept. ofLWD, OonstNcllm. EEO MODitaring VlofllllllL "'nee arty, the con
lluctln' or subcanllsu:tor sball m OP sahed11le millmity 11114 womm womra who qua1!fr as 
trllinees pllDllmll:ID thesorales. All of the� however, aie llmib,d by the pnMSlOIIB 
of(C)helaw. 

(iii) 1blll!IIO of &DY inlinltl:d WOJDeD. or minority iadividna1 shall bf' malnfained O'l& walling
list, end shall be ccmsidcRd tbremph,ymmt as� in (.i) above, �Dies oo
cur.Atthemqustofthel)ept. ofLWD, Cons1lllclionBBO Monitonnghugiam. thecanlnctor.
or� shall pnwi.lc evidmula of its pad faith etlill1S ID employ w-end minmi
tles Aam the list ID fill WClllldes.

(iv) lt lhrmy-a. said c:oalmdnr 'Ir� de!elrnfnes lhat. aminnrity indmdual or 
a -is not qualified or if the illltividwil quali6iaa as m lllMIWaGd tmiiwe or� the 
omlrador or sllllcoalllldor shall inlinm theindlvidnal in vniliog of the RaSODS fbr theddeuai
nalia!\ maiolafn '\ r.opy of the &!mrmlnalim> fn ils files, 811d sad a copy lo the� 
oompli• oflic..r end ID the Dept. ofLWI>, Ccn,Aw:uon BBO Monitoringl'lllgram. 

C7) To lmep a compld& and IIC.l'llrn!e llOCOld of all reqlli!SIB made tor the te6ara1 ofwaikms in 
any 1xado COVllled by the c:onfmat;-oll fbnna madll available by the Dept. ofLWD. C-1Ndion 
BBO Mcmilming Program 1111d auhmill2d jlMilplly Ill the Dept. of LWD, � li1lO 
Mmlltmlngl'mjplllupoo� 



(C} Tho C0111nctororauhcoJlllaCtar&gll><Blhatm11hing r,rntairwlin (B) above shall P'" c!udo Iha r.anmu:Qlr or llllhooullulor fiom complyiug with the uuiou hil:ius llall or 8P]lll'llllice
ahlp polii:ies ill arr.y applicahle collec:tivo b8lJlJliniug 11.-.,at or 11DiDn hilins llall ammp
meut.111111. wllllm n,quiled by Cll8lom or� ltaball seudjommsymmand cmie,is to Iha 
llllioa fbr1'1lilml_ or lo Iha appmnliceahip Pl'lll'MII ibr aAmisllllJD piUBwwi lo aw,h agiemumt 
or l'ffllD&l'Dl"Dl Bowmr, whelu Iha pnroticea of a union or� program will re8lllt 
in lhD a:cJosimi of miamilies and womm or lb mime lo lllii:r minarilies and WIIIJll:ll COll
alaflmtwilh1hafaptaclc:ountyemplayDbllllgoal. 11,,, ..,,,.,..Clnror8llbmnlnr.lar ahallCCllllidar 
ibr employmam:t penous lllti:md plllllWllll lo (B) above widwut d!gvd. lo auch ap,mmt or 
� powled fbtdqa, ta.wover, that lb CGlll!al:tDr or� shall aot ban
qlllled klmlpltiyWOllllll and� advmiced llllinllllB and llalnees ill 111111tlum1 whidueault 
Ill Iha emp� of a4vw:ed bahu:es and 11ainccs as a p,ucad&e, uf Ila, IDIBI wutine .lbr 
thoammu:liaQtn.cll,. wbichpen:t:111agUslpmC8111ly a:eeds thoapp.,mlil:elojoamaywm!mr 
mlio speal:fi&d ill Iha applicable c:<!llectiw baigamD1& ..gNlllllllilf, orill lhD aJ,sence of a� 
a hei&•i•4ua qJWiliid, eKceeda Iha Alio eatabliabed by pndite ill tha mea .lbr said con
Slllrdlaa tmda. Also, d... Widlatlu.t w 61lbamlratm agn,a that,, ill impternmliq lhD proco
&mla of(B) abow, It ahall,, wheN applic:ahle, employ minmity and WUDIIIII womia 1llSldlng 
wilhill 111D �juzisdiolion of the uuicm: 

Aft8rllllli&aliOll of awanl, but prim lo sipiDg acoas1nlclioa CODllact, tho COllllllclm aball sub
mit lo thapublic81J11111Y compllanceoBicer andthaDepL ofLWD, ConswcdonBBO Monilur

;:&i,!"8'Wil Bil initial project woJ!dimlo nport (.Ponn AA�l) a!Jcnnlcally pIOVided 1o Iha
ag,m,,y by the Dept. ofLWD, OmslNd:illll BBO Mmdlming 1'mgnun, tluwgh 11a we1,. 

si1e, .tbr dismlndim lo and completion by tho contractor, in� with NJ,A.C. 17:rl-7. 
TIit> cuidl&dn• also agp,es lo� a copy oftha Molllbly l'rQleet Woddinco Jtepmt oaco a 
wmdhduuadlm.lilrtbaclmall4aof1hiacomactlotbaDept.ofLWD, Wou:BBOMon
itoringPlvsiam, mullothapublicag,m,,ycompllance officer. 

Tho cordla£tor� Ill c:oopesal8with tho public h&G!')'in thopaym.ejlllofbwlgeli:d� BS 
is lll'lOl'IRUIY, ibr Clll-tbjab aud/or off-tlu!fob,prognmi .tbr Cllllreuh and IJ8iaiiJg ofminorllles 
and WOIIIIIIL 

(D) Tho coalmelur &DAI its� ahall liimiah aw,h reports orolber dncnmenb to 
thaDept ofI;\VD, Qmalru.cdonBBO MollilnriDgl'&<)/IIW11a1Dlll)'lle� by 11111'.DepL uf 
LWD, Canslrlldiall BBO M'anllbliDg l'10gtma lhlm tima lo limo in OPfer lo cmy Olll Iha pm
pma,s of tuaa wgulaliODS,, and public agunaies ahall fimliBh suat, ioftmnffi"ll BS may IJe l\>
q,,,acd. bydw Dt,pt. ofLWD, CanatNc:donBBO Monitoring "'1,grwn Jb, 1 ,uul11,t1mg n compli-
11DC&lnvesligali1111 pumrmtto N,JAC, 17:27-1.1 etseq. 



AMERICANS WITH DISABILITIES ACT OF 1990 
Equal Opportunity for Individuals with Disability 

The contractor and the City of Vineland, (hereafter "City") do hereby agree that the provisions 
of title 11oftheAmericansWHh DisabilHiesAct of 1990 (the "Act") (42 U.S.C. S121 01 et seq.), 
which prohibits discrimination on the basis of disability by public entities in all services, 
programs, and activities provided or made available by public entitles, and the rules and 
regulations promulgated pursuant there unto, are made a part of this contract. In providing any 
aid, benefit, or service on behalf of the City of Vineland pursuant to this contract, the contractor 
agrees that the performance shall be in strict compliance with the Act. In the event that the 
contractor, its agents, servants, employees, or subcontractors violate or are alleged to have 
violated the Act during the performance of this contract, the contractor shall defend the City in 
any action or administrative proceeding commenced pursuant to this Act The contractor shall 
indemnity, protect, and save harmless the City, its agents, servants, and employees from 
and against any and all suits, claims, losses, or damages, of whatever kind or nature arising 
out of or claimed to arise out of the alleged violation. The contractor shall, at its own expense, 
appear, defend, and pay any and all charges for legal services and any all costs and other 
expenses arising from such action or administrative proceeding or incurred in connection 
therewith. In any and all complaints brought pursuant to the City's grievance procedure, the 
contractor agrees to abide by any decision of the City which is rendered pursuant to said 
grievance procedure. If any action or administrative proceeding results in an award of 
damages against the City of Vineland or if the City of Vineland incurs any expense to cure a 
violation of the ADA which has been brought pursuant to its grievance procedure, the 
contractor shall satisfy and discharge the same at its own expense. 

The City shall, as soon as practicable after a claim bas been made against it, give written 
notice thereof to the contractor along with full and complete particulars of the claim. If any 
action or administrative proceedings is brought against the City of Vineland, or any of its 
agents, servants, and employees, the City shall expeditiously forward or have forwarded to 
the contractor every demand, complaint, notice, summons, pleading, or other process received 
by the City or its representatives. 

II is expressly agreed and understood that any approval by the City of the services provided 
by the contractor pursuant to this contract will not relieve the contractor of the obligation to 
comply with the Act and to defend, indemnify, protect, and save harmless the City pursuant to 
this paragraph. 

It is further agreed and understood that the CHy of Vineland assumes no obligation to indemnify 
or save harmless the contractor, its agents, servants, employees and servants, employees 
and subcontractors for any claim which may arise out of their performance of this Agreement. 
Furthermore, the contractor expressly understands and agrees that the provisions of this 
indemnification clause shall in no way limit the contractors obligations assumed in this 
Agreement, nor shall they be construed to relieve the contractor from any liabilHy, nor preclude 
the City from taking any other actions available to ii under any other provisions of the 
Agreement or otherwise at law. 



USE THESE 

DOCUMENTS 

WHEN 

SUBMITTING 

YOUR ORIGINAL 

BID 



PLEASE PRINT (LEGIBLY) OR TYPE 

Accompanying this proposal is a certified check in the amount of$ ____ , a cashier's check in the 
amount of$ _____ , or a bid bond in the amount of$ _____ , payable to the City of Vineland 
which is to be forfeited as liquidated damages, if in the event that this proposal is accepted, the 
undersigned shall fail to execute the contract or to furnish satisfactory bond as require. 

WITNESS _________ _ 

The bidder shall state on the line 
below, if a corporation, the name 
of the state in which incorporated. 

(Contact Person Who Prepared Proposal) 

(Telephone Number) 

(Federal I.D. Number) 

(Email address) 

COMPANY ___________ _ 

ADDRESS ___________ _ 

TELEPHONE. __________ _ 

BY ________________ _ 

(Signature) 

(Name-please print or type) 

(Title) 

DATE ______________ _ 

Have you attached the required items listed 
on the Check List? Failure to do so may 
result in automatic rejection of this bid. 

(Fax Number) 



PROPOSAL 

COV BID # 2024-66 

CONSTRUCTION OF (21 EXTERIOR POLE BARN STRUCTURE 

FOR CITY OF VINELAND PUBLIC WORKS FACILITY 

DECEMBER 5, 2024 

To the Purchasing Agent of the City of Vineland 

The undersigned bidder declares he/she has read the Notice to Bidders, Instructions to Bidders, and 

Specifications attached, that he/she has determined the conditions affecting the bid, and agrees, if this 

proposal is accepted and contract awarded, to furnish the following: 

TOTAL LUMP SUM $ __________________ _ 
Numbers 

$ __________________ _ 

Words 

Plus Contingency Allowance: $50,000.00 

GRAND TOTAL (ALL INCLUSIVE) $ ________________ _ 
Numbers 

$ __________________ _ 
Words 

Total number of working days required for construction: 

____________________ ( ) working days 

Time of completion is seven (7) to eight (8) months. 



BID CHECKLIST 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Failure by the bidder to submit with their bid all of the MANDATORY 
Items that are check below shall be cause for rejection of bid. 

CONSTRUCTION OF (2) EXTERIOR POLE BARN STRUCTURES FOR COY PUBLIC 

WORKS FACILITY 

COY BID # 2024-66 

DECEMBER 5, 2024 

Bid Guarantee (IN DUPLICATE 
(a bid bond is not a consent of surety) 

Certificate or Consent of Surety Form 
(IN DUPLICATE) 

Statement of Ownership Disclosure 
(IN DUPLICATE) 

EEO/ Affirmative Action Compliance Notice 
(IN DUPLICATE) 

Check List (IN DUPLICATE) 

Proposal (IN DUPLICATE) 

Acknowledgement of Receipt of Addenda 
(IN DUPLICATE) 

List of Subcontractors, if any. 
If none, state so. (IN DUPLICATE) 

REQUIRED 
WITH BID 

__ X_ 

�x-

X 

X 

X 

X 

X 

_x� 

INITIAL 
&SUBMIT 

The items that are checked below shall be submitted uo later thau the time period indicated. 

Required as Item 
Conditioned 

X Performance Bond 
(Due with the executed contract) 

Labor and Material Payment Boud 
(Due with the executed contract) 

(continued on next page) 

Read, Iuitialed 
Shall Submit 



X 
-- --

X 

X 

X 

X 

X 

X 

Maintenance Bond 
(Due with the executed contract) 

Public Works Contractor Registration 
Certificate(s) for the General or Prime 
Contractor and any Subcontractor submitted 
in the bid proposal with a date effective at the 
time the proposal is submitted 
(Due prior to contract award) 

New Jersey Business Registration Certificate 
(Due prior to contract award) 

Disclosure of Investment Activities in Iran 
(Due prior to contract award) 

Certificate(s) oflnsurance as specified 
In the Bid Document 
(Due with executed contract) 

Certification of Non-Debarment for Federal Contracts. 
(Due prior to contract award) 

Certification of Regarding Debarment Suspension. 
(Due prior to contract award) 

The items that are checked below are to be reviewed by the bidders. 

Review Required Item Read & Initialed 

X 

X 

X 

Americans with Disabilities Act Language 

General Instructions 

Technical Specifications 

THE ITEMS AND/OR FORMS INDICATED ABOVE SHALL BE REVIEWED AND/OR 
SUBMITTED WITH YOUR BID. THIS CHECKLIST IS PROVIDED FOR INFORMATIONAL 
PURPOSES ONLY. ALL REQUIRED DOCUMENTATION MAY NOT BE LISTED ABOVE AND 
IT SHALL BE THE RESPONSIBILITY OF THE BIDDER TO CAREFULLY REVIEW THE 
COMPLETE BID PACKAGE, FAMILIARIZE THEMSELVES WITH THE REQUIREMENTS OF 
THIS BID AND TO SUBMIT WITH THEIR BID ALL REQUIRED DOCUMENTATION. 

SIGNATURE 

The undersigned hereby acknowledges that they have submitted and/or reviewed the above listed 
requirements: 

(COMPANY) (NAME - PLEASE PRINT OR TYPE) 

(SIGNATURE) (DATE) 



STATEMENT OF OWNERSHIP DISCLOSURE 

N.J.S,A, 52:25-24.2 (P.L. 1977, ,c.33, as amended by P.L. 2016, c.43) 

This statement shall be completed, certified to, and included with all bid and proposal submissions. 
Failure to submit the required information is cause for automatic rejection of the bid or proposal. 

Name of Organization: ___________________________ _ 

Organization Address: ___________________________ _ 

Check the box that represents the type of business organization: 

Sole Proprietorship (skip Parts II and Ill, execute certification in Part IV) 

Non-Profit Corporation (skip Parts II and 111, execute certification in Part IV) 

■ For-Profit Corporation (any type)

Limited Liability Company (LLC)

Limited Partnership

,Efil1.l!;_ 

Limited Liability Partnership (LLP)

Other (be specific):

The list below contains the names and addresses of all stockholders in the corporation who own 

10 percent or more of its stock, of any class, or of all individual partners in the partnership who own 

a 10 percent or greater interest therein, or of all members in the limited liability company who own 

a 10 percent or greater interest therein, as the case may be. (COMPLETE THE LIST BELOW IN 

THIS SECTION) 

OR 

No one stockholder in the corporation owns 1 O percent or more of its stock, of any class, or no 

individual partner in the partnership owns a 10 percent or greater interest therein, or no member in 

the limited liability company owns a 10 percent or greater interest therein, as the case may be. 
(SKIP TO PART IV) 

(Please attach additional sheets if more space is needed): 

Name of Individual or Business Entity Address 



flu1JII DISCLOSURE OF 10% OR GREATER OWNERSHIP INTHE STOCKHOLDERS, PARTNERS 
OR LLC MEMBERS LISTED IN PART II 

If a bidder has a direct or indirect parent entity which Is publicly traded, and any person holds a 10 
percent or greater beneficial interest In the publicly traded parent entity as of the last annual federal 
Security and Exchange Commission (SEC) orforeign equivalent filing, ownership disclosure can be met 
by providing links to the website(s) containing the last annual filing(s) with the federal Securities and 
Exchange Commission (or foreign equivalent) that contain the name and address of each person holding a 
10% or greater beneficial interest in the publicly traded parent entity, along with the relevant page numbers 
of the filing(s) that contain the infonmation on each such person. Attach additional sheets if more space 
is needed. 

Website CURL) containing the last annual SEC (or foreign equivalent) filing Page#'s 

Please list the names and addresses of each stockholder, partner or member owning a 10 percent or 
greater interest in any corresponding corporation, partnership and/or limited liability company (LLC) listed In 
Part II other than for any publicly traded parent entitles referenced above. The disclosure shall be 
continued until names and addresses of every non-corporate stockholder, and individual partner, and 
member exceeding the 1 O percent ownership criteria established pursuant to N,J s A. 52:25-24.2 has been 
listed. Attach additional sheets if more space is needed. 

Stockholder/Partner/Member and 
Corresoonding Entitv Listed in Part II 

part IY Certification 

Address 

I, being duly sworn upon my oath, hereby represent that the foregoing information and any attachments thereto 
to the best of my knowledge are true and complete. I acknowledge: that I am authorized to execute this certification 
on behalf of the bidder/proposer; that the <name of contracting unit> is relying on the information contained 
herein and that i am under a continuing obligation from the date of this certification through the completion of any 
contracts with <type of contracting unit> to notify the <type of contracting unit> in writing of any changes to 
the information contained herein; that I am aware that it is a criminal offense to make a false statement or 
misrepresentation in this certification, and if I do so, I am subject to criminal prosecution under the law and that it 
will constitute a material breach of my agreement(s) with the, permitting the <type of contracting unit> to declare 
any contract(s) resulting from this certification void and unenforceable. 

Full Name (Print) : Title: 

Signature: Date: 



AFFIRMATIVE ACTION COMPLIANCE NOTICE 

N.J.S.A. 10:5-31 and N.J.A.C. 17:27 

GOODS AND SERVICES CONTRACTS 

(INCLUDING PROFESSIONAL SERVICES) 

This form is a summary of the successful bidder's requirement to comply with the requirements 
of N.J.S.A. 10:5-31 and N.J.A.C. 17:27-1 et seq. 

The successful bidder shall submit to the public agency, after notification of award but prior to 
execution of this contract, one of the following three documents as forms of evidence: 

(a) A photocopy of a valid letter that the contractor is operating under an existing Federally
approved or sanctioned affirmative action program (good for one year from the date of the letter);

OR 

(b) A photocopy of a Certificate of Employee Information Report approval, issued in accordance
with N.J.A.C. 17:27-4;

OR 

(c) A photocopy of an Employee Information Report (Form AA302) provided by the Division and
distributed to the public agency to be completed by the contractor in accordance with N.J.A.C.
17:27-4.

The successful vendor may obtain the Affirmative Action Employee Information Report (AA302) 
from the contracting unit during normal business hours. 

The successful vendor(s) must submit the copies of the AA302 Report to the Division of Contract 
Compliance and Equal Employment Opportunity in Public Contracts (Division). The Public 
Agency copy is submitted to the public agency, and the vendor copy is retained by the vendor. 

The undersigned vendor certifies that he/she is aware of the commitment to comply with the 
requirements of N.J.S.A. 10:5-31 and N.J.A.C. 17:27.1 et seq. and agrees to furnish the required 
forms of evidence. 

The undersigned vendor further understands that his/her bid shall be rejected as non-responsive 
if said contractor fails to comply with the requirements of N.J.S.A. 10:5-31 and N.J.A.C. 17:27-1 
et seq. 

COMPANY: ___________ _ SIGNATURE: __________ _ 

PRINT NAME: ___________ TITLE: ____________ _ 

DATE: ______________ _ 

FAILURE BY THE BIDDER TO COMPLETE AND RETURN THIS NOTICE WITH THEIR BID SUBMISSION 

SHALL BE CAUSE FOR THEIR BID TO BE REJECTED AS NON-RESPONSIVE 



CITY OF VINELAND 
ACKNOWLEDGMENT OF RECEIPT OF ADDENDA 

Pursuant to N.J.S.A. 40A:11-23.1a, the undersigned bidder hereby acknowledges receipt of 
the following notices, revisions, or addenda to the bid advertisement, specifications or bid 
documents. By Indicating date of receipt, bidder acknowledges the submitted bid takes into 
account the provisions of the notice, revision or addendum. Note that the local unit's record 
of notice to bidders shall take precedence and that failure to Include provisions of changes in 
a bid proposal may be subject for rejection of the bid. 

Addendum Number 

____ No addenda received. 

Dated Acknowledge Receipt 
(Initial) 

Acknowledged for: ____________________ _(Name of Bidder) 

By: --------:c=---:---:-:,--,,.--,---,-=---.,....,.,---,------(Slgnature of Authorized Representative) 

Name: _________ -:=--,----:--,-,-----------(Please type or Print) 

Title: __________________________ _ 

Date: ________ _ 



CITY OF VINELAND 

LIST OF SUBCONTRACTORS 

(as required by NJSA40A:11-16) 

COV BID # 2024-66 

December 5, 2024 

The following subcontractors are to be used on this project in the four (4) specialty 
trade categories noted below: These subcontractors must be registered with the 
Department of Labor's Division of Wage and Hour Compliance (Public Works 
Contractor Registration) at the time proposals are received. 

NOTE: If the project's scope of work does not involve any of the specialty trade 
categories below, please write the word "NONE" in each appropriate space(s). 

If the project's scope of work does involve any of the specialty trade categories below, 
but will be done "in-house" by the General Contractor or a qualified, licensed 
employee(s), where required, or by such other employee(s) on the contractor's payroll, 
write the word "IN-HOUSE" and provide the names(s) and license number(s), where 
required, or the name(s) of those employees(s) in each of the appropriate spaces 
below: 

DO NOT LEAVE ANY SPACE BLANK 

1. PLUMBING AND GAS FITTING AND ALL KINDRED WORK:

Name: _______________ _________ _ 

Address: _______________________ _ 

License Number: ___________________ _ 



2. STEAM AND HOT WATER HEATING AND VENTILATING APPARATUS AND ALL

KINDRED WORK:

Address: ___________________ _ 

3. ELECTRICAL WORK:

Address: ___________________ _ 

4. STRUCTURAL STEEL AND ORNAMENTAL IRON WORK:

Address: ___________________ _ 

(SIGNATURE OF AUTHORIZED REPRESENTATIVE) 

NAME: _______________ _ 
(PLEASE PRINT) 

THE ABOVE NAMED SUBCONTRACTORS MUST BE REGISTERED WITH THE 
DEPARTMENT OF LABOR'S DIVISION OF WAGE AND HOUR COMPLIANCE 
(PUBLIC WORKS CONTRACTORS REGISTRATION) AT THE TIME PROPOSALS 
ARE RECEIVED. 

BUSINESS REGISTRATION CERTIFICATES MUST BE SUBMITTED, FOR ANY OF 
THE COMPANIES/INDIVIDUALS LISTED ABOVE AS ONE OF THE FOUR PRIME 
SUB-CONTRACTORS. 



City of Vineland - Division of Purchasing 
DISCLOSURE OF INVESTMENT ACTIVITIES IN 

IRAN FORM 

STATE OF NEW JERSEY 
DEPARTMENT OF THE TREASURY. DIVISION OF PURCHASE AND 

PROPERTY 33 WEST STATE STREET, P.O. BOX 230 TRENTON, NEW 
JERSEY 08626·0230 

BID SOLICITATION #AND TITLE: _ ____________________________ _ 

VENDOR NAME: ____________________________________ _ 

Pursuant lo N.J.S.A. 52:32-57, el seq. (P.L 2012, c.25 and P.L. 2021, c.4) any person or enlily that submils a bid or proposal or olherwise proposes loenler inlo or renew a 
conlracl musl certifylhalneilher lhe person nor enlily,nor any ofils parenls. subsidiaries, oraffiliales, is identified on I he New Jersey Departmenlof lhe Treasury's Chapler 25 Lisi 
as a person or enlily engaged in investment aclivities in Iran. The Chapter 25 lisl is found on lhe Division's websile at 1·.11os:/Aw1w.,1n1c ni u<Jtr,wu,y1orud1nso,'!MU1r.11np:c,2w,q,11. 

Vendors/Bidders must review lhis Ils1 prior lo comp'.eUng lhe below certification. I1 lhe Direclor ol lhe Division of Purchase and Property finds a parson or en lily lo ba in violalion 
ol lhe law, s/he shall lake acli□n as may be appropriate and provided by law, rule or contracl, including bul not limited lo, imposing sanctions, seeking compliance, recovering 
damages, declaring lhe par1y in default and seeking debarmenl orsuspensl□n oflhe party. 

CHECK THE APPROPRIATE BOX 

□ I ce1tify, pursuant lo N.J.S.A. 52:32-57, el seq. (P.L 2012, c.25 and P.L 2021, c.4), lhal neither the Vend01/Bidderlisled abol'a nor any ol ifs parenls, subsidiaries, 
or affiliates is listed on lhe New Jersey Department of lhe Treasury's Chapter 25 llil of entities determined lo be engcged in prohibited aciivilles in Iran. 

OR 

□ I am unable to certify a, al:-Ove because the Vendor/Bidder and'or one or more of �s parenls, sutsidiaries, or alfiliates is lisled on lhe New Jersey Department □f
lhe Treasury's Chapler25 Ust. I 1\ill provide a detailed, accurate and precise description of lhe aclivilles of the Vendor/Bidder, or one of ils parents,
subsidiaries or affiliates, has engaged in regarding lnveslmenl aclivilies in Iran by compleling U1e informalion requested below.

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

Dura lion of Engagement 
Anticipaled Cessation Dale 
'Attach Ac/dilional Sheets If
Necessa,y. 

CERTIFICATION 

I, the undersigned, cer1Ify I hat I am authorized to execute this certification on behalf of the Vendor, that the foregoing infonnation and any attachments 
hereto, to lhe best of my knowledge are true and complete. I acknowledge that the City of Vineland is relying on the infom,ation c ontained herein, and 
that the Vendor is under a continuing obligation from the date of this certification through the completion of any contract(s) with the City to notify the 
City In writing of any changes to the Information contained herein; that I am aware lhal it is a criminal offense to make a false statement o r  
misrepresentation in  this certification. I f  I do so, I may be subject to  criminal prosecution under the law, and i t  will constitute a material breach of my 
conlract(s) with lhe City, pem,ilting lhe City to declare any conlracl(s) resulting from lhls certification void and unenforceable. 

Signature Dale 

Full Name (Prinl) and Tille 



CERTIFICATION REGARDING THE DEBARMENT 
SUSPENSION, INELIGmILITY AND VOLUNTARY EXCLUSION 

Iam __ ----=.,,.....-=..,....,.---ofthe f'mn of ___________, 
(Your Title) (Name of your Organization) 

( ) A. 

( ) B. 

Subscn'bed and swom to 
Before me this day of 

(Address of your Organization) 

CHOOSE ONE OF THE FOLLOWING 

I hereby certify on behalf of ___________ _ 
(Name of your Organization) 

that neither it nor its principals are included on the State Treasurer's and Economic 
Development Authority's or the Federal Government's List of Debarred, Suspended, or 
Disqualified Bidders as a result of action taken by any State or Federal Agency. 

I am unable to certify to any of the statements set forth In this certification. I have 
attached an explanation to this form. 

_____ 20_.

(Sig1Ul11lre ofNolaJy Public) 

My Commission cxpires._...,,..,,....,.-=-----=:--:
{Month, Day, Year) 

(Sigoaturo) 

(Typed or Prin1cd Name and Tide) 



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 contracling unit prior to contract 
award, except for emergency contracts where submission is required prior to payment. 

Individual or 
0reanizatlon Name 
Physical Address of 

Individual or 
Organization 

Unique Entity ID 
Of annllcablel 

CAGE/NCAGE Code 
(If applicable) 

CSole Proprietorship (skip Parts Ill and IV) CJNon-Profit Corporation (skip Parts Ill and IV) 

ClFor-Profit Corporation (any type) □limited liability Company (LLC) □Partnership 

Clllmlted Partnership CUmlted Liability Partnership (UP) 

COther(bespecific): ________________ _ 

, , : , Jii:'\1;�f1ftRT;;ii;..,,,camF11:An9111foF. N,QN,DEBAiiMl�i,Jn!lil/ldilal or.,Qi'r,m'lt�Q.11:,.�,:,, ,, , . ,.

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

Full Name iltle: 
(Print): 

Signature: Date: 
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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 OJ' 
OtpnlzaUon 

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 SO percent interest therein, or no member in the limited 
liability company owns more than SO percent Interest therein, as 
the case may be. 

,. 

.. 

;' •,' 

... \if" �j����fl,'!IP;if nqf��l��!��#v Is !i�il ln��i�.A ���[; , · �=;. :'. t. .. /f

Below is the name and address of the stockholder In the 
corporation who owns more than SO percent of the voting stock of 
the organization's parent entity, or of the partner In the 

□ partnership who owns more than 50 percent Interest In the
organization's parent entity, or of the member of the limited
llablllty 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.



I 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 I or, if applicable, owns greater than 50 percent of a parent entity of< >. I

further acknowledge: that I am authorized to execute this certification on behalf of the above
named organization; that the City of Vineland is relying on the Information contained herein and 
that I am under a continuing obligation from the date of this certification through the date of 
contract award City a/Vineland to notify the City a/Vineland in writing ofany changes to the 
Information contained herein; that I am aware that It Is a criminal offense to make a false 
statement or misrepresentation in this certification, and If I do so, I am subject to criminal 
prosecution under the law and that It will constitute a material breach of my agreement(sl with the 
Oty of Vineland, permitting the City of Vineland to declare any contract(s) resulting from this 
certification void and unenforceable. 

Full Name (Print): lltle: 

Slijnature: Date: 

�,� 

Below Is the name and address of the corporation(sl in which the 
Organization listed In Part I owns more than 50 percent of voting stock, or 
of the partnershlp(s) In which the Organization listed in Part I owns more 
than 50 percent interest therein, or of the limited liability company or 
companies In which the Organization listed above in Part I owns more than 
50 percent interest therein, as the case may be. 

Name of Business Entity Physical Address 

••Add additional sheets if necessa • 

D 

OR 

The Organization listed above in Part I does not own greater than SO 
percent of the voting stock In any corporation and does not own greater 
than 50 ercent Interest In any artnershl or an limited liability compan . 



· , ·• -'.·)a!,n',i-Siji:1(110,B:(sklP If.no bq�!l!��iffiffll�i!:«il�edln,$,�pl'f/�:�f.,P.�.rt)ll), 2: :,! < . . •·.'.:J'::1
-:"'"" 

Below are the names and addresses of any entitles in which an entity listed 

a 
in Part Ill A owns greater than 50 percent of the vqtlng stock (corporation) or 
owns greater than 50 percent Interest (partnership or limited liability 
comoanvl. 

Name of Business Entity Controlled by Entity Physical Address 
Usted in Section A of Part IV 

•• Add additional Sheets ff necessan1••
OR 

a 
No entity listed In Part Ill A owns greater than 50 percent of the voting stock 

···:-·· .... 

In any corporation or owns greater than SO percent interest In any 
oartnershlo or limited liabllity company. 

·t • . ·:' i)��-t�:i�i':' ... 
.. 

s��i#:ct. f!i�'.W::4rtmcaii11,.. • ... ::?1:,;;,;;. · ·- ' •,• 
. .  ;· . :,·:·::·::� 

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

Full Name (Print): Title: 

Signature: Date: 



eyAMPLE FORM OF BID BOND 

A. We, tho undersigned
___________________________ as Principal and

as Surety, are hereby held and firmly bound unto 
____________ · w tho penal sum of ___________ _,Dollars 
($

,.-,,
--,---::,-:• lawful money of tho United States for the payment of which well and truly to be made, we hereby

jointly and severally bwd ourselves, our heirs, executors; administrators, successors and assigns. Signed this 
____ day of ____ � 20 __ . 

B. THE CONDITION of the above obligation is such that whereas the Principal has submitted to
the. _____ .,__ _______ _,.. __ ___,
a certain bid attached hereto and hereby made a part of hereto and hereby made a part ofhereot; to enter into a contract in
writing for the (insert type of work)

C. l-!OW TilERBFORE:
If said bid shall be rejected, or w the alternate, if said bid shall be accepted and the Principal shall execute and deliver a
contract in the form of Agreement required by tho Bid Documents and for th� payment of all persons performing labor or
furnishing materials in connection therewith, and shall in all respects perform the agreement created by the acceptance of
said bid, Then this obligation shall be void, otherwise the same shall remain in force and effect, it being expressly
understood and agreed that tho liability of tho surety fur any and all claims hereunder shall, in no event, exceed the penal
amount of this obligation as heroin stated.

D. THE SURETY for value received, hereby stipulates and agrees that the obligations of said Surety and its bond
shall in no way be impaired or affected by en extensions of the time within the "OB LIGBB" may accept such bid. And
said Surety does hereby waive notice of any such extension.

E. IN WITNESS WHEREOF, the Principal and the Surety have hereunto set their hands and seals, and such of them
as corporations have caused their COl])0rate seals to be hereto fixed and these presents to be signed by their proper
officers, the day and year set forth above.

___________ (L.S.) 
PRINCIPAL 

SURETY 
(SBAL) 

BY' 

NOTE: · Bld Bond l_Ilusl be signed by an authoriz.od agent or representative of a surety company and not by the 
individual or company submitting the bid. 



SURETYll'ORM 

The City of Vineland hD.s protJ{ded this oelt(/foote of strtety for submission to a bidder's 
tnsumna,/bondlng company. Langu/J/Je such as this wfll � aa:epted; howeuer, language that 
lfmits the timefiwne fn which the Olli can pTOCBBS dalms against a per.{ormlmt:e bond or 
languaoe tluJt states the surety ts condltlonal depending an contrm:t terms, u,/II not be accep1ec1. 
(Contract terms wlll be as outlined in the bid specificadans} 

To: 
Purchasing Board 
Cil;Y of Vineland 
640 E. Woad Street 
Vineland, NJ 08360 

NAME OF INSURANCE/BONDING COMPANY 

belnii duly qualified to transact business In the State or New Jersey, hereby certifies 
and agrees that m

CONTRACTOR NAME 

Is the successful bidder for ________________ _ 

__________________ It as surety, will provide 

the bidder with the band or bonds as are called for In the bid specifications. 

$1gned and Sealed _______ ..., 20 _. 

NAME OF INSURANCE/BONDING COMPANY 

Printed name of Attomey.fn-Fact Signature of Attorney-in-Fact 

POWl!lll 01' ATTOR?fllY llOR TBB ATTORHBY•Jll.PACT lllUST DB ATTACBBD TO 
COJISBRT OP StJIUlff AlllD CORPORATB 8BAL OP TBB 8URBTY COl!IIPAR!rll'l1JST Bl!I. 

.An'JXBD TO BIJRBTl!' FORIIII 

CBRTIPICA'nl OF S'IJRBff' MUST BB SIGl'IBD BY Alf AUTHORIZBD AGBRT OR 
RBPRBlll!INTATIVB OP A BURBTY COJIPABY ABD Hor BY TBB llfDlVID11AL OR 

COl!IIPABY 8"111/JlTT1l'lG TBl!l am

ll'ISUJlA!IICB/BOIO>JllG COIIIPAJIY TO PROVIDB TBB FOLI.OWJl'IO: 

NJIMF!s_ __________ _ TITLE, ______ _ 

ADDRESS, ____________________ _ 

TELEPHONE NO. ________ _ 



USE THESE 

DOCUMENTS 

WHEN SUBMITTING 

YOUR 

DUPLICATE BID 



PLEASE PRINT (LEGIBLY) OR TYPE 

Accompanying this proposal is a certified check in the amount of$ ____ , a cashier's check in the 
amount of $ _____ , or a bid bond in the amount of$ _____ , payable to the City of Vineland 
which is to be forfeited as liquidated damages, if in the event that this proposal is accepted, the 
undersigned shall fail to execute the contract or to furnish satisfactory bond as require. 

WITNESS _________ _ 

The bidder shall state on the line 
below, if a corporation, the name 
of the state in which incorporated. 

(Contact Person Who Prepared Proposal) 

(Telephone Number) 

(Federal I.D. Number) 

(Email address) 

COMPANY ___________ _ 

ADDRESS ___________ _ 

TELEPHONE __________ _ 

BY _______________ _ 
(Signature) 

(Name-please print or type) 

(Title) 

DATE ______________ _ 

Have you attached the required items listed 
on the Check List? Failure to do so may 
result in automatic rejection of this bid. 

(Fax Number) 



PROPOSAL 

COV BID # 2024-66 

CONSTRUCTION OF (21 EXTERIOR POLE BARN STRUCTURE 

FOR CITY OF VINELAND PUBLIC WORKS FACILITY 

DECEMBER 5, 2024 

To the Purchasing Agent of the City of Vineland 

The undersigned bidder declares he/she has read the Notice to Bidders, Instructions to Bidders, and 

Specifications attached, that he/she has determined the conditions affecting the bid, and agrees, if this 

proposal is accepted and contract awarded, to furnish the following: 

TOTAL LUMP SUM 

Numbers 

Words 

Plus Contingency Allowance: $50,000.00 

GRAND TOTAL (ALL INCLUSIVE) $ ________________ _ 

Numbers 

Words 

Total number of working days required for construction: 

____________________ ( ) working days 

Time of completion is seven (7) to eight (8) months. 



BID CHECKLIST 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Failure by the bidder to submit with their bid all of the MANDATORY 
Items that are check below shall be cause for rejection of bid. 

CONSTRUCTION OF (2) EXTERIOR POLE BARN STRUCTURES FOR COV PUBLIC 
WORKS FACILITY 
COV BID # 2024-66 

DECEMBER 5, 2024 

Bid Guarantee (IN DUPLICATE 

(a bid bond is not a consent of surety) 

Certificate or Consent of Surety Form 
(IN DUPLICATE) 

Statement of Ownership Disclosure 
(IN DUPLICATE) 

EEO/ Affirmative Action Compliance Notice 
(IN DUPLICATE) 

Check List (IN DUPLICATE) 

Proposal (IN DUPLICATE) 

Acknowledgement of Receipt of Addenda 
(IN DUPLICATE) 

List of Subcontractors, if any. 
If none, state so. (IN DUPLICATE) 

REQUIRED 
WITH BID 

_x_ 

_x_ 

X 

X 

X 

X 

X 

_x_ 

INITIAL 

&SUBMIT 

The items that are checked below shall be submitted no later than the time period indicated. 

Required as Item 
Conditioned 

X Performance Bond 
(Dne with the executed contract) 

Labor and Material Payment Bond 
(Due with the executed contract) 

(continued on next page) 

Read, Initialed 
Shall Submit 



_x_ 

X 

X 

X 

X 

X 

X 

Maintenance Bond 
(Due with the executed contract) 

Public Works Contractor Registration 
Certificate(s) for the General or Prime 
Contractor and any Subcontractor submitted 
in the bid proposal with a date effective at the 
time the proposal is submitted 
(Due prior to contract award) 

New Jersey Business Registration Certificate 
(Due prior to contract award) 

Disclosure of Investment Activities in Iran 
(Due prior to contract award) 

Certificate(s) oflnsurance as specified 
In the Bid Document 
(Due with executed contract) 

Certification of Non-Debarment for Federal Contracts. 
(Due prior to contract award) 

Certification of Regarding Debarment Suspension. 
(Due prior to contract award) 

The items that are checked below are to be reviewed by the bidders. 

Review Required Read & Initialed 

X 

X 

X 

Americans with Disabilities Act Language 

General Instructions 

Technical Specifications 

THE ITEMS AND/OR FORMS INDICATED ABOVE SHALL BE REVIEWED AND/OR 
SUBMITTED WITH YOUR BID. THIS CHECKLIST IS PROVIDED FOR INFORMATIONAL 
PURPOSES ONLY. ALL REQUIRED DOCUMENTATION MAY NOT BE LISTED ABOVE AND 
IT SHALL BE THE RESPONSIBILITY OF THE BIDDER TO CAREFULLY REVIEW THE 
COMPLETE BID PACKAGE. FAMILIARIZE THEMSELVES WITH THE REQUIREMENTS OF 
THIS BID AND TO SUBMIT WITH THEIR BID ALL REQUIRED DOCUMENTATION. 

SIGNATURE 

The undersigned hereby acknowledges that they have submitted and/or reviewed the above listed 
requirements: 

(COMPANY) (NAME - PLEASE PRINT OR TYPE) 

(SIGNATURE) (DATE) 



STATEMENT OF OWNERSHIP DISCLOSURE 

N.J.S.A. 52:25-24.2 (P.L. 1977, .c.33, as amended by P.L. 2016, c.43) 

This statement shall be completed, certified to, and included with all bid and proposal submissions. 
Failure to submit the required information is cause for automatic rejection of the bid or proposal. 

Name of Organization: ___________________________ _ 

Organization Address: ___________________________ _ 

.E..filt.t 

Check the box that represents the type of business organization: 

• 

.EfilLlt 

Sole Proprietorship (skip Parts II and 111, execute certification in Part IV) 

Non-Profit Corporation (skip Parts II and 111, execute certification in Part IV) 

For-Profit Corporation (any type) 

Limited Liability Company (LLC) 

Limited Partnership 

Limited Liability Partnership (LLP) 

Other (be specific): 

The list below contains the names and addresses of all stockholders in the corporation who own 
10 percent or more of its stock, of any class, or of all individual partners in the partnership who own 
a 10 percent or greater interest therein, or of all members in the limited liability company who own 
a 10 percent or greater interest therein, as the case may be. (COMPLETE THE LIST BELOW IN 

THIS SECTION) 

OR 

No one stockholder in the corporation owns 1 D percent or more of its stock, of any class, or no 
individual partner in the partnership owns a 10 percent or greater interest therein, or no member in 
the limited liability company owns a 10 percent or greater interest therein, as the case may be. 
(SKIP TO PART IV) 

(Please attach additional sheets if more space is needed): 

Name of Individual or Business Entity Address 



Eiu11J1 DISCLOSURE OF 10% OR GREATER OWNERSHIP INTHE STOCKHOLDERS, PARTNERS 
OR LLC MEMBERS LISTED IN PART II 

If a bidder has a direct or indirect parent entity which Is publicly traded, and any person holds a 10 
percent or greater beneficial Interest in the publicly traded parent entity as of the last annual federal 
Security and Exchange Commission (SEC) or foreign equivalent filing, ownership disclosure can be met 
by providing links to the website(s) containing the last annual filing(s) with the federal Securities and 
Exchange Commission (or foreign equivalent) that contain the name and address of each person holding a 
10% or greater beneficial interest in the publicly traded parent entity, along with the relevant page numbers 
of the filing(s) that contain the Information on each such person. Attach additional sheets If more space 
ls needed. 

vvebsite {URL) containing the last annual SEC (or foreign equivalent) filing Page#'s 

Please list the names and addresses of each stockholder, partner or member owning a 10 percent or 
greater interest In any corresponding corporation, partnership and/or limited liability company (LLC) listed in 
Part II other than for any publicly traded parent entities referenced above. The disclosure shall be 
continued until names and addresses of every non-corporate stockholder, and individual partner, and 
member exceeding the 10 percent ownership criteria established pursuant to N,J,S,A. 52:25-24.2 has been 
listed. Attach additional sheets if more space is needed. 

Stockholder/Partner/Member and 
Corresoonding Entity Listed in Part II 

Part IY Certification 

Address 

I, being duly sworn upon my oath, hereby represent that the foregoing information and any attachments thereto 
to the best of my knowledge are true and complete. I acknowledge: that I am authorized to execute this certification 
on behalf of the bidder/proposer; that the <name of contracting unit> is relying on the information contained 
herein and that I am under a continuing obligation from the date of this certification through the completion of any 
contracts with <type of contracting unit> to notify the <type of contracting unit> in writing of any changes to 
the information contained herein; that I am aware that It is a criminal offense to make a false statement or 
misrepresentation in this certification, and if I do so, I am subject to criminal prosecution under the law and that it 
will constitute a material breach of my agreement(s) with the, permitting the <type of contracting unit> to declare 
any contract(s) resulting from this certification void and unenforceable. 

Full Name (Print): Title: 
Signature: Date: 



AFFIRMATIVE ACTION COMPLIANCE NOTICE 

N.J.S.A. 10:5-31 and N.J.A.C. 17:27 

GOODS AND SERVICES CONTRACTS 

(INCLUDING PROFESSIONAL SERVICES) 

This form is a summary of the successful bidder's requirement to comply with the requirements 
of N.J.S.A. 10:5-31 and N.J.A.C. 17:27-1 et seq. 

The successful bidder shall submit to the public agency, after notification of award but prior to 
execution of this contract, one of the following three documents as forms of evidence: 

(a) A photocopy of a valid letter that the contractor is operating under an existing Federally
approved or sanctioned affirmative action program (good for one year from the date of the letter);

OR 

(b) A photocopy of a Certificate of Employee Information Report approval, issued in accordance
with N.J.A.C. 17:27-4;

OR 

(c) A photocopy of an Employee Information Report (Form AA302) provided by the Division and
distributed to the public agency to be completed by the contractor in accordance with N.J.A.C.
17:27-4.

The successful vendor may obtain the Affirmative Action Employee Information Report (AA302) 
from the contracting unit during normal business hours. 

The successful vendor(s) must submit the copies of the AA302 Report to the Division of Contract 
Compliance and Equal Employment Opportunity in Public Contracts (Division). The Public 
Agency copy is submitted to the public agency, and the vendor copy is retained by the vendor. 

The undersigned vendor certifies that he/she is aware of the commitment to comply with the 
requirements of N.J.S.A. 10:5-31 and N.J.A.C. 17:27.1 et seq. and agrees to furnish the required 
forms of evidence. 

The undersigned vendor further understands that his/her bid shall be rejected as non-responsive 
if said contractor fails to comply with the requirements of N.J.S.A. 10:5-31 and N.J.A.C. 17:27-1 
et seq. 

COMPANY: ____________ SIGNATURE: __________ _ 

PRINT NAME:. ____________ TITLE: ____________ _ 

DATE: _____________ _ 

FAILURE BY THE BIDDER TO COMPLETE AND RETURN THIS NOTICE WITH THEIR BID SUBMISSION 

SHALL BE CAUSE FOR THEIR BID TO BE REJECTED AS NON-RESPONSIVE 



CITY OF VINELAND 
ACKNOWLEDGMENT Of RECEIPT OF ADDENDA 

Pursuant to N.J.S.A. 40A:11-23.1a, the undersigned bidder hereby acknowledges receipt of 
the following notices, revisions, or addenda to the bid advertisement, specifications or bid 
documents. By indicating date of receipt, bidder acknowledges the submitted bid takes into 
account the provisions of the notice, revision or addendum. Note that the local unit's record 
of notice to bidders shall take precedence and that failure to include provisions of changes in 
a bid proposal may be subject for rejection of the bid. 

Addendum Number 

____ No addenda received. 

Dated Acknowledge Receipt 
(Initial) 

Acknowledged for:--------,,-,--=,..,.,--,-----------
(Name of Bidder) 

By: _________ ,--__,_.,,..--,-....,...,,------------(Slgnature of Authorized Representative) 

Name: __________________________ _(Please type or Print) 

Title: __________________________ _ 

Date: ________ _ 



CITY OF VINELAND 

LIST OF SUBCONTRACTORS 

(as required by NJSA40A:11-16) 

COV BID # 2024-66 

December 5, 2024 

The following subcontractors are to be used on this project in the four (4) specialty 
trade categories noted below: These subcontractors must be registered with the 
Department of Labor's Division of Wage and Hour Compliance (Public Works 
Contractor Registration) at the time proposals are received. 

NOTE: If the project's scope of work does not involve any of the specialty trade 
categories below, please write the word "NONE" in each appropriate space(s). 

If the project's scope of work does involve any of the specialty trade categories below, 
but will be done "in-house" by the General Contractor or a qualified, licensed 
employee(s), where required, or by such other employee(s) on the contractor's payroll, 
write the word "IN-HOUSE" and provide the names(s) and license number(s), where 
required, or the name(s) of those employees(s) in each of the appropriate spaces 
below: 

DO NOT LEAVE ANY SPACE BLANK 

1. PLUMBING AND GAS FITTING AND ALL KINDRED WORK:

Address: _______________________ _ 

License Number: ___________________ _ 



2. STEAM AND HOT WATER HEATING AND VENTILATING APPARATUS AND ALL
KINDRED WORK:

Name: ___________________ _

Address: ___________________ _ 

3. ELECTRICAL WORK:

Name: ____________________ _

Address: ___________________ _ 

4. STRUCTURAL STEEL AND ORNAMENTAL IRON WORK:

Name: ____________________ _ 

Address: ___________________ _ 

BY: ___________________ _ 
(SIGNATURE OF AUTHORIZED REPRESENTATIVE) 

NAME: _______________ _ 
(PLEASE PRINT) 

DATE: _______________ _ 

THE ABOVE NAMED SUBCONTRACTORS MUST BE REGISTERED WITH THE 
DEPARTMENT OF LABOR'S DIVISION OF WAGE AND HOUR COMPLIANCE 
(PUBLIC WORKS CONTRACTORS REGISTRATION) AT THE TIME PROPOSALS 
ARE RECEIVED. 

BUSINESS REGISTRATION CERTIFICATES MUST BE SUBMITTED, FOR ANY OF 
THE COMPANIES/INDIVIDUALS LISTED ABOVE AS ONE OF THE FOUR PRIME 
SUB-CONTRACTORS. 



City of Vine land - Division of Purchasing 

DISCLOSURE OF INVESTMENT ACTIVITIES IN 
IRAN FORM 

STATE Of NEW JERSEY 
OEPARlMENT OF THE TREASURY· DIVISION OF PURCHASE ANO 

PROPERTY 33 WEST STATE STREET, P.O. BOX 230 TRENTON, NEW 
JERSEY 0B626·0230 

BID SOLICITATION #AND TITLE: ______________________________ _ 

VENDOR NAME: ___________________________________ _ 

Pursuant lo N.J.S.A. 52:32-57, et seq. (P.L 2012, c.25and P.L. 2021, c.4) any person or enlily that submils a bid or proposal or otherwise proposes lo enter into or renew a 
con Ir act must certifythal neither the person nor en lily, nor any ofils parents, subsidiaries, or affiliales, is Identified on lhe New Jersey Department of the Treasury's Chapler 25 Lisi 
as a person or entity engaged in investment activities in Iran. The Chapter 2511s1 is found on lhe Division's website at I,I•n,·1,\wh'1.sImo •� 11s,1rP.a.111y1pto1d111so,·p<1I1cI.,p!cr2w,I (llll. 

Vendors/Bidders must review this list prior to comp'.e!ing lhe below celtilicalion. If lhe Director of the Division of Purchase and Property finds a person or entity to be in violullon 
of lhe law, s/he shall lake action as may be appropriale and provided by law, rule or conlracl, including but nol limited to, imposing sanclions, seeking compliance, recovering 
damages, declaring the party in default and seeking debarmenl orsuspenslon of lhe party. 

CHECK THE APPROPRIATE BOX 

□ I ce1tify, pursuant to N.J.SA 52:32-57, e t  seq. (P.L 2012, c.25 and P.L 2021, c.4), lhal neither U1e Vendor/Bidder listed abo\oa nor any of ils parenls, subsidillries,
or aff11iales is listed on the New Jersey Depanment of lhe Trea;ury·s Chapl1:r 25 llil of en6ties delermined lo be engcgEd in prohibiled aciMtles in Iran.

OR 

□ I am unable lo certify a;; atove because the Vendor/Biddsr and'or one or more ofhs parenls, sul:skfiaries, or affiliales is Isled on lhe New Jersey Depanmenl or 
lhe Trea,ury's Chapler25 Lisi. I \.,;II provide a detailed, accurate and precise descriplion of lhe aclivilles of �1e Vendor/Bidder, or one of ils parenls,
subsidiaries or affillales, has engaged in regarding Investment aclivities In Iran by compleling U1e informalion requesled below.

EnUty Engaged in lnveslment 
AcUvilies 
Relationship to Vendor/ Bidder 
Description of Aclivilies 

Duration of Engagement 
Anticipated Cessation Dale 

'Attach Additional Sheets If 
Necessa,y. 

CERTIFICATION 

I, the undersigned, certify Iha! I am authorized to execute this certification on behalf of the Vendor, that the foregoing infonnation and any attachments 
hereto, to the best of my knowledge are true and complete. I acknowledge that the City of Vineland is relying on the lnfom,ation contained herein, and 
that the Vendor is under a continuing obligation from the date of this certification through the completion of any contract(s) with the City to notify the 
City In writing of any changes to the infonnallon contained herein; that I am aware that it is a criminal offense lo make a false statement or 
misrepresentation in this certification. If I do so, I may be subject to criminal prosecution under the law, and it will constil1.Jte a mate rial breach of my 
contract(s) with the City, permitting the City to declare any contract(s) resulling from this certification void and unenforceable. 

Signature Date 

Full Name (Prinl) and Tille 



CERTIFICATION REGARDING THE DEBARMENT 

SUSPENSION, INELIGIBILITY AND VOLUNTARY EXCLUSION 

I am _________ of the firm of __________ __, 

( ) 

( ) 

(Your Title) (Name of your Organization) 

A. 

B. 

{Address of your Organization) 

CHOOSEONEOFTHEFOLLOWING 

I hereby certify on behalf of ___________ _ 
(Name of your Organization) 

that neither it nor its principals are included on the State Treasurer's and Economic 
Development Authority's or the Federal Government's List of Debarred, Suspended, or 
Disqualified Bidders as a result of action taken by any State or Federal Agency. 

I am unable to certify to any of the statements set forth in this certification. I have 
attached an explanation to this fonn. 

Subscribed and swom to 
Before me this day of 
_____ 20_. 

(Slgnatun: ofNotaiy Public) 

My Commission expires._..,...,,.......,--=---
(Month, Day, Year) 

(Signatun,) 

(Typed or Printed Name and Tide) 



CERTIFICATION OF NON-DEBARMENT 
FOR FEDERAL GOVERNMENT CONTRACTS 

NJ.S.A. 52:32-44.1 (P .L. 20 t 9, c.406) 

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

- ._.;;:;·r:s:y: ..... :; . :···.·.; ._),.:,'PART Ii VE.NQOR·INFOAA/IAnQN c:·. ·:,.;?:,t!.
.. 

-

Individual or 
Or=nlzatlon Name 
Physical Address of 

Individual or 
Organization 

Unique Entity ID 
lif annllcablel 

CAGE/NCAGE Code 
(if aoDlicable) 

·. , : -�;,,,,; . .'.'.: ttAt�-t{IQ�!IX *ii;ij:iepfesen� ihe ty��U1.u�iniiss. prga11i�t1jij:!,.' " 

·.··::

□Sole Proprietorship (skip Parts Ill and IV} □Non-Profit Corporation (skip Parts Ill and IV)

EJFor-Profrt Corporation (any type) 

IJLimlted Partnership 

□Limited liability Company (LLC} □Partnership

IJLimited Uabillty Partnership (LLP) 

Cather (be specific): ________________ _ 

• ,

. . . . ;;,�ill'tt-MT:Jl;:-,-;CERTIFICATI()i,!l'OF. NAN;.DEBAiil't/ltili:r::!JndM�al or Otgari!iAQl.ll)'.·,•:: :., '· . ·:,.

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

Full Name Title: 
(Print): 

Signature: Date: 



C 

Name of Individual or 
Organization 

Physlcal Address 

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

OR 

No one stockholder in the corporation owns more than SO percent 
of its voting stock, or no partner in the partnership owns more 

C than 50 percent Interest therein, or no member In the limited 
liability company owns more than SO percent interest therein, as 
the case may be, 

;;_. -.:BJ��-, fiifi1��fJ!��i)fif��;fM�i��!l��tr/5!�,i� in��;�!���li, . t,):', .f 

C 

Stockholder/Partner/Member 
Owning Greater Than 50

Percent of Parent Entity 

Physical Address 

C 

Below Is the name and address of the stockholder In the 
corporation who owns more than SO percent of the voting stock of 
the organization's parent entity, or of the partner In the 
partnership who owns more than SO percent Interest In the 
organization's parent entity, or of the member of the limited 
liability company owning more than SO percent interest in 
organization's parent entity, as the case may be. 

OR 

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



•j•' !il.fi 
"""l•'�l"<;:J.7.,l.,I-f;--•,·-·-··-· ., ,rJ·•�· .. · .·· .... ,.,�1$- ! J�_-, I, r;1}iiir.il",,'ii·;,lt.�!i •• W,ll!l" .iff:.!J!i''t_•!i'-· 

�¥i2tf�1it -�it*t,i�li9QfC,� ,.� ":. [tt_ffl.ia..Y,9[.t t�.., �,;���'!::.�� �

I hereby certify that no lndlvldual 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 I or, If appllcable, .owns greater than 50 percent of a parent entity of< >. I 
further acknowledge: that I am authorized to execute this certification on behalf of the above
named organization; that the City of Vineland Is relying on the information contained herein and 
that I am under a continuing obligation from the date of this certification through the date of 
contract award Qty of Vineland to notify the City of Vineland in writing of any changes to the 
Information contained herein; that I am aware that It ls a criminal offense to make a false 
statement or misrepresentation In this certification, and lf I do so, I am subject to criminal 
prosecution under the law and that It wiU constitute a material breach of my agreement(s) with the 
City of Vineland, permitting the City of Vineland to declare any contract(s) resulting from this 
certification void and unenforceable. 

Full Name (Print}: Tltle: 

S1,piature: 

Cl 

Date: 

Below Is the name and address of the corporation(s) in which the 
Organization listed In Part I owns more than 50 percent of voting stock, or 
of the partnershlp(s} In which the Organization Usted in Part I owns more 
than SO percent interest therein, or of the limited liability company or 
companies In which the Organization listed above in Part I owns more than 
50 percent Interest therein, as the case may be. 

Name of Business Entity Physical Address 

.. Add additional sheets if necessa •• 

Cl 

OR 

The Organization listed above In Part I does not own greater than 50 
percent of the voting stock in any corporation and does not own greater 
than SO percent Interest In any artnershl or any limited liabil" company. 



. . .. , ·:sei;ti . B'(sicl If. busi ... ''ltl . ' . r ii•' s· . "'''f .. 'Ill)•'' ' 
·,: .. _· ... ,,-.:,c-,.:.,,· , .. _o_i,.. . .IP -no .. n�J!!t!!llt 11$-!1�: ,ste ,Hl'. ,e�orn;e:,9_J!Jft, .. ,,-,_.-,,, .• .. •;_;.,::;:,;

•:•.•If' 

Below are the names and addresses of any entities In which an entity listed 

C 
in Part Ill A owns greater than SO percent of the vqtlng stock (corporation) or 
owns greater than SO percent Interest (partnership or limited llablllty 
company). 

Name of Business Entity Controlled by Entity Physical Address 
Usted 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 

C In any corporation or owns greater than 50 percent interest in any 
partnership or limited liabllitv companv. 

.. 
::::•:· .,. _{ /):��:\ifi·�· ... : · Sj!�i;i.lf¢.i.: P-a'it:.W:�rtificatl!lll/, :;iY;2:':. · · -, • .  f •,• . ,! ',. '·�·:"· 

... .• :,
►

;;_•,,: 

I hereby certify that the Organl!ation listed above in Part I 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 SO percent of any entity that In turns owns 
greater than SO percent of any entity debarred by the federal government from contracting with a 
federal agency. I further acknowledge: that I am authorized to execute this certification on behalf 
of the above-named organization; that the City of Vineland is relying on the information contained 
herein and that I am under a continuing obligation from the date of this certification through the 
date of contract award by City of Vineland to notify the City of Vineland In writing of any changes 
to the Information contained herein; that I am aware that it Is a criminal offense to make a false 
statement or misrepresentation In this certification, and if I do so, I am subject to criminal 
prosecution under the law and that It will constitute a material breach of my agreement(s) with the 
Oty of Vineland, permitting the City of Vineland to declare any contract(s) resulting from this 
certification void and unenforceable. 

Full Name (Print): Title: 

Signature: Date: 



A. We, the umlersigned

�AMPLE FORM OF BID BOND 

___________________________ as Principal and 
as Surety, are hereby held and firmly bound unto 

___________ . in the penal sum of __________ �Dollars 
($ ____ _,,_,, lawful money of the United States for 1he 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 
____ dayof ____ �20_. 

B. THE CONDffiON of the above obligation is such that whereas the Principal has submitted to
the·------'-------------�
a certain bid attached hereto and hereby made a part of hereto and hereby made a part of hereof; to enter into a contract in
writing for the (insert type of work)

C. NOW THEREFORE:
If said bid shall be rejected, or in the alternsta, if S!lld bid sball be accepted and the Prlncipal shall execute and deliver a
contract in the fonn of Agreement required by the Bid Documents and for th� payment of all persons perfonning labor or 
furnishing materials in connection therewith, and shall in all respects perfonn the agreement created by the acceptance of 
said bid. Then this obligation shall be void, otherwise the same shall remain in 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 obligalion as herein stated. 

D. TliB SURETY for value received, hereby stipulates and agrees that the obligations of said Surety and its bond
shall in no way be Impaired or affected by an extensions of the time within the "OBLIGEB" may accept such bid. And
said Surety does hereby waive notice of any such extension.

E. IN WITNESS WHBRBOF, the Principal and the Surety have hereunto set their hands and seals, and such of them
as corporations have caused their corporate seals to be hereto fixed and these presents to be signed by their proper
officers, the day and year set forth above.

-----------'(L.S.) 
PRINCIPAL 

SURETY 
(SEAL) 

BY' 

NOTE: · Bid Bond must be signed by an authorized agent or representative of a surety company and not by the 
individual or company submitting tho bid. 



SURETY FORM 

Tha City of Vineland has provided this cerllftcats of sun,q, for submission to a bidder's 
tnswuncetbonding company. Ltm(/UCl(JB auch as this wtll bs accspted; howeuer, lQII/IUCl(Jlll lhat 
llmils ths timejlmns In which ths City con prucess claims against a performance bond or 
language that stares tits aumy Is conditional depending on contract terms, w/U not be accepted, 
(Contmcl tenns wtU bs as outlined in the bid spe,;fflcationsJ 

To: 

l'Qrchaslng Board 
Cit¥ of Vineland 
640 E. Wood Street 
Vineland, NJ 08360 

NAME OF INSURANCE/BONDING COMPANY 

being duly qualified to transact business In the State of New Jersey, hereby certilles 
and agrees that iii 

CONTRACTOR NAME 

Is the 1111ccessful bidder for ________________ _ 

__________________ it as sure!¥, will provide 

the bidder with the bond or bonds as are called for In the bid specifications. 

Signed and Sealed _______ __,20_. 

NAME OF INSURANCE/BONDING COMPANY 

Printed name of Attomsy-in-Fact Signature of Attomey.fn.Fad 

l'OWl!IR. 011' ATTORIIBY ll'OR TBIIIATTOIUl»Y•Jll'•l'ACT 114VS1' BB AffACBICD TO 
COl'lSBlf'l' 01' IIUllBTY AID> CORl'O:aATB &BAL OP TBIII BUUTY COMPJUIY MUIIT BB -

all'B'JXICl) ·lO 8URB'l'Y PORIII 

CBRTll'ICAfll OF SURIIITYMUST BB SIGRBD BY All AUTHORJZBD AGBlff OR 
RBPRBIIBIITATJVB 01' A 8UR&'l'll' COIIU'Alff AJID NOT BY TD Jffl>J'IIJDVAL OR 

COMPANY 81JBllnTTINGTBB BID 

INSVRAJIClll/BOm>JRG COMPANY TO J'ROVIDB TBB B'OLLOWUf&. 

NIAMJL _________ _ TITLE, ______ _ 

ADDIR!i:lil'i., ___________________ _ 

TELEPHONE NO. ________ _ 
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DIVISION 3 – CONCRETE 

032000  Concrete Reinforcing 
033000  Cast-In-Place Concrete 

  
DIVISION 6 - WOOD AND PLASTIC 
 061000  Rough Carpentry 
 064100  Custom Casework 
 
DIVISION 7 - THERMAL AND MOISTURE PROTECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Reinforcing steel bars, wire fabric and accessories for cast-in-place concrete. 

2. Reinforcing steel bars and accessories for concrete footings. 

1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Each type of steel reinforcement. 
2. Bar supports. 

PART 2 - PRODUCTS 

2.1 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A615/A615M, Grade 60 (Grade 420), deformed. 

B. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated from as-drawn 
steel wire into flat sheets. 

C. Deformed-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, flat sheet. 

2.2 REINFORCEMENT ACCESSORIES 

A. 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: 

B. Steel Tie Wire: ASTM A1064/A1064M, annealed steel, not less than 0.0508 inch (1.2908 mm) 
in diameter. 

1. Finish: Plain. 

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. 



SECTION 032000 - CONCRETE REINFORCING 

City of Vineland-Public Works Pole Barn  Concrete Reinforcing 
 032000 - 2 

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 (25 mm), 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 (ACI 318M). 

E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

F. 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 to not 
exceed 12 inches (305 mm). 

2. Lap edges and ends of adjoining sheets at least one wire spacing plus 2 inches (50 mm) 
for plain wire and 8 inches (200 mm) for deformed wire. 

3. Offset laps of adjoining sheet widths to prevent continuous laps in either direction. 
4. Lace overlaps with wire. 

3.3 INSTALLATION TOLERANCES 

A. Comply with ACI 117 (ACI 117M). 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports. 

B. Inspections: 

1. Steel-reinforcement placement. 
2. Steel-reinforcement mechanical splice couplers. 
3. Steel-reinforcement welding. 

  

END OF SECTION 
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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. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete 
materials, mixture design, placement procedures, and finishes, for the following: 

1. Footings. 
2. Foundation walls. 
3. Slabs-on-grade. 
4. Concrete toppings. 

B. Related Sections: 
1. Division 02 Section "Earthwork" for drainage fill under slabs-on-grade. 
2. Division 02 Section "Concrete Paving" for concrete pavement and walks. 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of the 
following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume; subject to compliance with requirements. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and 
placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing, 
and supports for concrete reinforcement. 

 
1. The contractor shall deliver to the engineer, at the completion of the job, one (1) electronic 

version of the final field copies of all steel reinforcing shop drawings. 

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

1. Shoring and Reshoring:  Indicate proposed schedule and sequence of stripping formwork, 
shoring removal, and reshoring installation and removal. 

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

 
1. Location of construction joints is subject to approval of the Architect. 
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F. Samples:  For waterstops and vapor retarder. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer, manufacturer, and testing agency. 

B. Welding certificates. 

C. Material Certificates:  For each of the following, signed by manufacturers: 

1. Cementitious materials. 
2. Admixtures. 
3. Form materials and form-release agents. 
4. Steel reinforcement and accessories. 
5. Fiber reinforcement. 
6. Waterstops. 
7. Curing compounds. 
8. Floor and slab treatments. 
9. Bonding agents. 
10. Adhesives. 
11. Vapor retarders. 
12. Semirigid joint filler. 
13. Joint-filler strips. 
14. Repair materials. 
15. Mechanical Splices. 

D. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance 
with requirements: 

1. Aggregates.  Include service record data indicating absence of deleterious expansion of 
concrete due to alkali aggregate reactivity. 

E. Floor surface flatness and levelness measurements indicating compliance with specified 
tolerances. 

F. Field quality-control test and inspection reports. 

G. Minutes of preinstallation conference. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-
certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete 
Flatwork Technician. 

B. 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." 

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

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-1 or an equivalent certification program. 
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2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 
Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency 
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician - 
Grade II. 

D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures 
through single source from  single manufacturer. 

E. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.4/D1.4M, 
"Structural Welding Code-Reinforcing Steel." 

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

1. ACI 301, “Specification for Structural Concrete.” 
2. ACI 117, “Specifications for Tolerances for Concrete Construction and Materials.” 
3. ACI 216, “Guide for Determining Fire Endurance of Concrete Elements”. 

G. Concrete Testing Service:  Engage a qualified independent testing agency to perform material 
evaluation tests and to design concrete mixtures. 

H. Mockups:  Cast concrete slab-on-grade and formed-surface panels as required by the 
Architect/owner to demonstrate typical joints, surface finish, texture, tolerances, and standard of 
workmanship. 

1. Build panel approximately 200 sq. ft. (18.6 sq. m) for slab-on-grade and 100 sq. ft. (9.3 sq. 
m) for formed surface in the location indicated or, if not indicated, as directed by Architect. 

2. Approved panels may become part of the completed Work if undisturbed at time of 
Substantial Completion. 

I. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination." 

1. Before submitting design mixtures, review concrete design mixture and examine 
procedures for ensuring quality of concrete materials.  Require representatives of each 
entity directly concerned with cast-in-place concrete to attend, including the following: 

a. Contractor’s superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete subcontractor. 
e. Special concrete finish subcontractor. 

2. Review special inspection and testing and inspecting agency procedures for field quality 
control, concrete finishes and finishing, cold- and hot-weather concreting procedures, 
curing procedures, construction contraction and isolation joints, and joint-filler strips, 
semirigid joint fillers, forms and form removal limitations, shoring and reshoring procedures, 
vapor-retarder installation, anchor rod and anchorage device installation tolerances, steel 
reinforcement installation, floor and slab flatness and levelness measurement, concrete 
repair procedures, and concrete protection. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and 
damage.  Avoid damaging coatings on steel reinforcement. 
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B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other 
contaminants. 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

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

1. Plywood, metal, or other approved panel materials. Utilize steel, glass-fiber-reinforced 
plastic, or other approved non-absorptive panel material that will provide continuous, true 
and smooth surfaces in all architectural concrete. 

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

a. High-density overlay, Class 1 or better. 
b. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed. 

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. 

C. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), minimum. 

D. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

E. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, 
or adversely affect concrete surfaces and will not impair subsequent treatments of concrete 
surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

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

1. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to the plane of 
exposed concrete surface. 

2. Furnish ties that, when removed, will leave holes no larger than 1 inch (25 mm) in diameter 
in concrete surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or 
waterproofing. 

2.2 STEEL REINFORCEMENT 

A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 25 percent. 

B. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

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

D. Steel Bar Mats:  ASTM A 184/A 184M, fabricated from ASTM A 615/A 615M, Grade 60 
(Grade 420) ASTM A 706/A 706M, deformed bars, assembled with clips. 
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E. Plain-Steel Wire:  ASTM A 82 /A 82M. 

F. Deformed-Steel Wire:  ASTM A 496/A 496M. 

G. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-drawn 
steel wire into flat sheets. 

H. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497/ A 497M, flat sheet. 

2.3 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars, cut bars true to 
length with ends square and free of burrs. 

B. 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," of greater 
compressive strength than concrete and as follows: 

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

C. Mechanical Splices:  For splicing reinforcing bars, splice material must conform with testing set 
forth in ASTM 1034/1034M, and shall develop in tension or compression, as required, at least 
125% of the specified yield strength of the bar. 

2.4 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 

1. Portland Cement:  ASTM C 150, Type I, color as indicated on Architectural Contract 
documents.  Supplement with the following: 

a. Fly Ash:  ASTM C 618, Class C or  F. 
b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 

2. Blended Hydraulic Cement:  ASTM C 595, Type IS, portland blast-furnace slag 

B. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  Provide 
aggregates from a single source. 

1. Maximum Coarse-Aggregate Size:  3/4 inch (19 mm) nominal. 
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

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

2.5 ADMIXTURES 

A. Air-Entraining Admixture:  ASTM C 260. 

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

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

2.6 WATERSTOPS   

A. 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 (19 by 25 mm). 

1. Products:  Subject to compliance with requirements, provide the following: 
a. CETCO; Volclay Waterstop-RX. 

2.7 VAPOR RETARDERS  

A. Sheet Vapor Retarder under slab-on-grade:  ASTM E 1745, Class A, not less than 10 mils thick.  
Include manufacturer's recommended adhesive or pressure-sensitive tape. 

1. Products:  Subject to compliance with requirements,  provide one of the following: 
a. Fortifiber Building Systems Group; Moistop Ultra 10. 
b. Insulation Solutions, Inc.; Viper VaporCheck 10. 
c. Meadows, W. R., Inc.; Perminator 10 mil. 
d. Raven Industries Inc.; Vapor Block 10. 
e. Stego Industries, LLC; Stego Wrap 10 mil Class A. 

2.8 LIQUID FLOOR TREATMENTS  

A. VOC Content:  Liquid floor treatments shall have a VOC content of 200 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Penetrating Liquid Floor Treatment:  Clear, chemically reactive, waterborne solution of inorganic 
silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens, 
and densifies concrete surfaces.  Floor treatment applies to the exposed loading dock slab. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. ChemMasters; Chemisil Plus. 
b. ChemTec Int'l; ChemTec One. 
c. Conspec by Dayton Superior; Intraseal. 
d. Curecrete Distribution Inc.; Ashford Formula. 
e. Dayton Superior Corporation; Day-Chem Sure Hard (J-17). 
f. Edoco by Dayton Superior; Titan Hard. 
g. Euclid Chemical Company (The), an RPM company; Euco Diamond Hard. 
h. Kaufman Products, Inc.; SureHard. 
i. L&M Construction Chemicals, Inc.; Seal Hard. 
j. Meadows, W. R., Inc.; LIQUI-HARD. 
k. Metalcrete Industries; Floorsaver. 
l. Nox-Crete Products Group; Duro-Nox. 
m. Symons by Dayton Superior; Buff Hard. 
n. US SPEC, Division of US Mix Products Company; US SPEC Industraseal. 
o. Vexcon Chemicals, Inc.; Vexcon StarSeal PS Clear. 
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2.9 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to 
fresh concrete. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Axim Italcementi Group, Inc.; CATEXOL CimFilm. 
b. BASF Construction Chemicals - Building Systems; Confilm. 
c. ChemMasters; SprayFilm. 
d. Conspec by Dayton Superior; Aquafilm. 
e. Dayton Superior Corporation; Sure Film (J-74). 
f. Edoco by Dayton Superior; BurkeFilm. 
g. Euclid Chemical Company (The), an RPM company; Eucobar. 
h. Kaufman Products, Inc.; Vapor-Aid. 
i. Lambert Corporation; LAMBCO Skin. 
j. L&M Construction Chemicals, Inc.; E-CON. 
k. Meadows, W. R., Inc.; EVAPRE. 
l. Metalcrete Industries; Waterhold. 
m. Nox-Crete Products Group; MONOFILM. 
n. Sika Corporation; SikaFilm. 
o. SpecChem, LLC; Spec Film. 
p. Symons by Dayton Superior; Finishing Aid. 
q. TK Products, Division of Sierra Corporation; TK-2120 TRI-FILM. 
r. Unitex; PRO-FILM. 
s. Vexcon Chemicals, Inc.; Certi-Vex Envio Set. 

B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. (305 g/sq. m) when dry. 

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

D. Water:  Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 
nondissipating, certified by curing compound manufacturer to not interfere with bonding of floor 
covering. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Anti-Hydro International, Inc.; AH Clear Cure WB. 
b. BASF Construction Chemicals - Building Systems; Kure-N-Seal WB. 
c. ChemMasters; Safe-Cure & Seal 20. 
d. Conspec by Dayton Superior; Cure and Seal WB. 
e. Cresset Chemical Company; Crete-Trete 309-VOC Cure & Seal. 
f. Dayton Superior Corporation; Safe Cure and Seal (J-18). 
g. Edoco by Dayton Superior; Spartan Cote WB II. 
h. Euclid Chemical Company (The), an RPM company; Aqua Cure VOX; 

Clearseal WB 150. 
i. Kaufman Products, Inc.; Cure & Seal 309 Emulsion. 
j. Lambert Corporation; Glazecote Sealer-20. 
k. L&M Construction Chemicals, Inc.; Dress & Seal WB. 
l. Meadows, W. R., Inc.; Vocomp-20. 
m. Metalcrete Industries; Metcure. 
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n. Nox-Crete Products Group; Cure & Seal 150E. 
o. Symons by Dayton Superior; Cure & Seal 18 Percent E. 
p. TK Products, Division of Sierra Corporation; TK-2519 WB. 
q. Vexcon Chemicals, Inc.; Starseal 309. 
 

2.10 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. 

B. Semirigid Joint Filler:  Two-component, semirigid, 100 percent solids, epoxy resin with a Type A 
shore durometer hardness of 80 per ASTM D 2240. 

C. Bonding Agent:  ASTM C 1059/C1059M, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 

D. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit 
requirements, and as follows: 

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened 
concrete. 

E. Reglets:  Fabricate reglets of not less than 0.022-inch- (0.55-mm-) thick, galvanized steel sheet.  
Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris. 

F. Dovetail Anchor Slots:  Hot-dip galvanized steel sheet, not less than 0.034 inch (0.85 mm) thick, 
with bent tab anchors.  Temporarily fill or cover face opening of slots to prevent intrusion of 
concrete or debris. 

2.11 REPAIR MATERIALS 

A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to match 
adjacent floor elevations. 

1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement 
as defined in ASTM C 219. 

2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, 
and application. 

3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as 
recommended by underlayment manufacturer. 

4. Compressive Strength:  Not less than 4100 psi (29 MPa) at 28 days when tested according 
to ASTM C 109/C 109M. 

B. Repair Overlayment:  Cement-based, polymer-modified, self-leveling product that can be applied 
in thicknesses from 1/4 inch (6.4 mm) and that can be filled in over a scarified surface to match 
adjacent floor elevations. 

1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement 
as defined in ASTM C 219. 

2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and 
application. 

3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as 
recommended by topping manufacturer. 



SECTION 033000 – CAST-IN-PLACE CONCRETE 

City of Vineland-Public Works Pole Barn  Cast-In-Place Concrete 
  033000-9 

4. Compressive Strength:  Not less than 5000 psi (34.5 MPa) at 28 days when tested 
according to ASTM C 109/C 109M. 

2.12 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. 

1. Use a qualified independent testing agency for preparing and reporting proposed mixture 
designs based on laboratory trial mixtures. 

B. Cementitious Materials:  Fly ash, pozzolan, ground granulated blast-furnace slag, and silica fume 
may be used to reduce the total amount of portland cement.  Limit percentage, by weight, of 
cementitious materials other than portland cement in concrete as follows: 

1. Fly Ash:  25 percent. 
2. Combined Fly Ash and Pozzolan:  25 percent. 
3. Ground Granulated Blast-Furnace Slag:  40 percent. 
4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag:  50 percent 

portland cement minimum, with fly ash or pozzolan not exceeding 25 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 
cement. 

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

1. Use water-reducing, high-range water-reducing or plasticizing 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 water-
cementitious materials ratio below 0.50. 

2.13 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Footings:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  As indicated on contract documents. 
2. Maximum Water-Cementitious Materials Ratio:  0.45. 
3. Slump Limit:  8 inches (200 mm) for concrete with verified slump of 2 to 4 inches (50 to 100 

mm) before adding high-range water-reducing admixture or plasticizing admixture , plus or 
minus 1 inch (25 mm). 

4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch (19-mm) 
nominal maximum aggregate size. 

B. Basement, Retaining, and Foundation Walls:  Proportion normal-weight concrete mixture as 
follows: 

1. Minimum Compressive Strength:  As indicated on contract documents. 
2. Maximum Water-Cementitious Materials Ratio:  0.45. 
3. Slump Limit:  8 inches (200 mm) for concrete with verified slump of 2 to 4 inches (50 to 100 

mm) before adding high-range water-reducing admixture or plasticizing admixture, plus or 
minus 1 inch (25 mm). 

4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch (19-mm) 
nominal maximum aggregate size. 
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C. Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  As indicated on contract documents. 
2. Minimum Cementitious Materials Content:  500 lb/cu. yd. (297 kg/cu. m). 
3. Slump Limit:  4 inches (100 mm), plus or minus 1 inch (25 mm). 
4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch (19-mm) 

nominal maximum aggregate size for slabs exposed to freeze and thaw only. 
5. Air Content:  Do not allow air content of troweled finished floors to exceed 3 percent. 

D. Suspended Slabs:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  As indicated on contract documents. 
2. Minimum Cementitious Materials Content:  500 lb/cu. yd. (297 kg/cu. m). 
3. Slump Limit:  4 inches (100 mm) plus or minus 1 inch (25 mm). 
4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch (19-mm) 

nominal maximum aggregate size for slabs exposed to freeze and thaw only. 
5. Air Content:  Do not allow air content of troweled finished floors to exceed 3 percent. 

E. Concrete Toppings:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  As indicated on contract documents. 
2. Minimum Cementitious Materials Content:  500 lb/cu. yd. (297 kg/cu. m). 
3. Slump Limit:  4 inches (100 mm) plus or minus 1 inch (25 mm). 
4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch (19-mm) 

nominal maximum aggregate size for slabs exposed to freeze and thaw only. 
5. Air Content:  Do not allow air content of troweled finished toppings to exceed 3 percent. 

2.14 FABRICATING REINFORCEMENT 

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

2.15 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M and ASTM C 1116/C116M, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and 
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 
deg C), reduce mixing and delivery time to 60 minutes. 

B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mixer. 

1. For mixer capacity of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2 
minutes, but not more than 5 minutes after ingredients are in mixer, before any part of 
batch is released. 

2. For mixer capacity larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds 
for each additional 1 cu. yd. (0.76 cu. m). 

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project 
identification name and number, date, mixture type, mixture time, quantity, and amount of 
water added.  Record approximate location of final deposit in structure. 
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PART 3 - EXECUTION 

3.1 FORMWORK 

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. Limit concrete surface irregularities per Architectural documents and designated by ACI 347 as 
abrupt or gradual, as follows: 

1. Class A, 1/8 inch (3.2 mm) for smooth-formed finished surfaces. 
2. Class B, 1/4 inch (6 mm) Class C, 1/2 inch (13 mm) for rough-formed finished surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  
Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide 
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 
2. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 
is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to prevent 
loss of concrete mortar.  Locate temporary openings in forms at inconspicuous locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work.  Determine sizes and locations from trades providing such items. 

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

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

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

3.2 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.  Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 
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1. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and 
Bridges." 

2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face 
of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and 
other conditions. 

3. Install dovetail anchor slots in concrete structures as indicated. 

3.3 REMOVING AND REUSING FORMS 

A. General:  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 (10 deg C) 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. 

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports 
weight of concrete in place until concrete has achieved at least 70 percent of its 28-day 
design compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms without 
loosening or disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or 
otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply new 
form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  
Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete surfaces 
unless approved by Architect. 

3.4 SHORES AND RESHORES 

A. Comply with ACI 318 (ACI 318M), ACI 347 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. In multistory construction, extend shoring or reshoring over a sufficient number of stories to 
distribute loads in such a manner that no floor or member will be excessively loaded or will induce 
tensile stress in concrete members without sufficient steel reinforcement. 

C. 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. 

3.5 VAPOR RETARDERS  

A. Sheet Vapor Retarders:  Place, protect, and repair sheet vapor retarders according to 
ASTM E 1643 and manufacturer's written instructions. 

1. Lap joints 6 inches (150 mm) and seal with manufacturers recommended tape. 

3.6 STEEL REINFORCEMENT  

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 
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1. Do not cut or puncture vapor retarder.  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 would 
reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement.  Locate and 
support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld 
crossing reinforcing bars. 

1. Weld reinforcing bars according to AWS D1.4/D1.4M, where indicated. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to 
minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset 
laps of adjoining sheet widths to prevent continuous laps in either direction.  Lace overlaps with 
wire. 

3.7 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 Architect. 

1. Place joints perpendicular to main reinforcement.  Continue reinforcement across 
construction joints, unless otherwise indicated.  Do not continue reinforcement through 
sides of strip placements of floors and slabs. 

2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches (38 mm) into concrete. 
3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  Offset joints 

in girders a minimum distance of twice the beam width from a beam-girder intersection. 
4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and 

girders and at the top of footings or floor slabs. 
5. Space vertical joints in walls as indicated.  Locate joints beside piers integral with walls, 

near corners, and in concealed locations where possible. 
6. Use a bonding agent at locations where fresh concrete is placed against hardened or 

partially hardened concrete surfaces. 
7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened 

or partially hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness as follows: 
1. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof 

abrasive or diamond-rimmed blades.  Cut 1/8-inch- (3.2-mm-) wide joints into concrete 
when cutting action will not tear, abrade, or otherwise damage surface and before concrete 
develops random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete 
surface, unless otherwise indicated. 
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2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch (25 
mm) below finished concrete surface where joint sealants, specified in Division 07 Section 
"Joint Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is 
required, lace or clip sections together. 

E. 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. 

3.8 WATERSTOPS 

A. Self-Expanding Strip Waterstops:  Install in construction joints and at other locations indicated, 
according to manufacturer's written instructions, adhesive bonding, mechanically fastening, and 
firmly pressing into place.  Install in longest lengths practicable. 

3.9 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items 
is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement unless approved 
by Architect. 

C. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture. 

D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be 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. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures 
and in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 
3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators 

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 
inches (150 mm) into preceding layer.  Do not insert vibrators into lower layers of concrete 
that have begun to lose plasticity.  At each insertion, limit duration of vibration to time 
necessary to consolidate concrete and complete embedment of reinforcement and other 
embedded items without causing mixture constituents to segregate. 

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly worked 
around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface 

plane, before excess bleedwater appears on the surface.  Do not further disturb slab 
surfaces before starting finishing operations. 
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F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) for 
three successive days, maintain delivered concrete mixture temperature within the 
temperature range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on 
frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs. 

G. Hot-Weather Placement:  Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement.  Chilled 
mixing water or chopped ice may be used to control temperature, provided water equivalent 
of ice is calculated to total amount of mixing water.  Using liquid nitrogen to cool concrete 
is Contractor’s option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas. 

3.10 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 as indicated on Architectural 
documents. 

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 limits on formed-surface 
irregularities. 

1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, to be covered 
with a coating or covering material applied directly to concrete as indicated on Architectural 
documents. 

C. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where indicated: 

1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete 
surfaces and rub with carborundum brick or another abrasive until producing a uniform 
color and texture.  Do not apply cement grout other than that created by the rubbing 
process. 

2. Grout-Cleaned Finish:  Wet concrete surfaces and apply grout of a consistency of thick 
paint to coat surfaces and fill small holes.  Mix one part portland cement to one and one-
half parts fine sand with a 1:1 mixture of bonding admixture and water.  Add white portland 
cement in amounts determined by trial patches so color of dry grout will match adjacent 
surfaces.  Scrub grout into voids and remove excess grout.  When grout whitens, rub 
surface with clean burlap and keep surface damp by fog spray for at least 36 hours. 

3. Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one part portland 
cement and one part fine sand with a 1:1 mixture of bonding agent and water.  Add white 
portland cement in amounts determined by trial patches so color of dry grout will match 
adjacent surfaces.  Compress grout into voids by grinding surface.  In a swirling motion, 
finish surface with a cork float. 
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D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed 
surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces, unless otherwise indicated. 

3.11 FINISHING FLOORS AND SLABS 

A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing 
operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied.  Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch 
(6 mm) in one direction. 

1. Apply scratch finish to surfaces indicated and to receive concrete floor toppings and to 
receive mortar setting beds for bonded cementitious floor finishes and as indicated on 
Architectural documents. 

C. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or 
inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  Repeat 
float passes and restraightening until surface is left with a uniform, smooth, granular texture. 

1. Apply float finish to surfaces indicated and to receive trowel finish and to be covered with 
fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo 
and as indicated on Architectural documents. 

D. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by hand 
or power-driven trowel.  Continue troweling passes and restraighten until surface is free of trowel 
marks and uniform in texture and appearance.  Grind smooth any surface defects that would 
telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces indicated and exposed to view or to be covered with 
resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or 
another thin-film-finish coating system and as indicated on Architectural documents. 

2. Finish on-grade and supported surfaces to the applicable minimum following tolerances, 
according to ASTM E 1155 (ASTM E 1155M), for a randomly trafficked floor surface. The 
contractor shall supply floor leveling material and other corrective measures in areas where 
floor finish provisions exceed the flatness and levelness requirements. Per ACI 302.1R, 
F(L) requirements should only be applied to slabs-on-ground that are level and suspended 
slabs that are both level and shored. 

a. For carpeted slabs, specified overall values of flatness, F(F) 25; and of levelness, 
F(L) 20; with minimum local values of flatness, F(F) 17; and of levelness, F(L) 15. 

b. For thin floor coverings, specified overall values of flatness, F(F) 35; and of 
levelness, F(L) 25; with minimum local values of flatness, F(F) 24; and of levelness, 
F(L) 17; for slabs-on-grade. 

c. For thin floor coverings, specified overall values of flatness, F(F) 30; and of 
levelness, F(L) 20; with minimum local values of flatness, F(F) 24; and of levelness, 
F(L) 15; for suspended slabs. 

E. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces indicated and where ceramic 
or quarry tile is to be installed by either thickset or thin-set method and as indicated on 
Architectural documents.  While concrete is still plastic, slightly scarify surface with a fine broom. 

1. Comply with flatness and levelness tolerances for trowel finished floor surfaces. 
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F. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, and ramps, and 
elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-
bristle broom perpendicular to main traffic route.  Coordinate required final finish with 
Architect before application. 

G. Slip-Resistive Finish:  Before final floating, apply slip-resistive aggregate or aluminum granule 
finish where indicated and to concrete stair treads, platforms, and ramps.  Apply according to 
manufacturer's written instructions and as follows: 

1. Uniformly spread dampened slip-resistive aggregate or aluminum granules over surface in 
one or two applications.  Tamp aggregate flush with surface, but do not force below surface. 

2. After broadcasting and tamping, apply float finish. 
3. After curing, lightly work surface with a steel wire brush or an abrasive stone and water to 

expose slip-resistive aggregate or aluminum granules. 

3.12 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In:  Fill in holes and openings left in concrete structures, unless otherwise indicated, after 
work of other trades is in place.  Mix, place, and cure concrete, as specified, to blend with in-place 
construction.  Provide other miscellaneous concrete filling indicated or required to complete the 
Work. 

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green 
and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 
terminations slightly rounded. 

C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as 
shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, 
complying with diagrams or templates from manufacturer furnishing machines and equipment. 

D. Steel Pan Stairs:  Provide concrete fill for steel pan stair treads, landings, and associated items.  
Cast-in inserts and accessories as shown on Drawings.  Screed, tamp, and trowel-finish concrete 
surfaces. 

3.13 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 (1 kg/sq. m 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. 

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, continue curing for the remainder of the 
curing period. 

D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, 
including floors and slabs, concrete floor toppings, and other surfaces. 
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E. 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 with the 
following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete 

surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers. 

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 (300 mm), 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. 

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 
floor coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 
penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining 
cover or a curing compound that the manufacturer certifies will not interfere with 
bonding of floor covering used on Project. 

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 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 unless manufacturer certifies curing compound will not interfere with 
bonding of floor covering used on Project. 

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 initial 
application.  Repeat process 24 hours later and apply a second coat.  Maintain continuity 
of coating and repair damage during curing period. 

3.14 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment:  Prepare, apply, and finish penetrating liquid floor treatment 
according to manufacturer's written instructions. 

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and 
complete surface repairs. 

2. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and 
repeat brooming or scrubbing.  Rinse with water; remove excess material until surface is 
dry.  Apply a second coat in a similar manner if surface is rough or porous. 

3.15 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 
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1. Defer joint filling until concrete has aged at least six months.  Do not fill joints until 
construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces 
of joint clean and dry. 

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in formed 
joints.  Overfill joint and trim joint filler flush with top of joint after hardening. 

3.16 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. 

B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two 
and one-half parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for 
handling and placing. 

C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch (13 mm) in any dimension to solid concrete,  Limit cut depth to 3/4 inch (19 mm).  
Make edges of cuts perpendicular to concrete surface.  Clean, dampen with water, and 
brush-coat holes and voids with bonding agent.  Fill and compact with patching mortar 
before bonding agent has dried.  Fill form-tie voids with patching mortar or cone plugs 
secured in place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and 
standard portland cement so that, when dry, patching mortar will match surrounding color.  
Patch a test area at inconspicuous locations to verify mixture and color match before 
proceeding with patching.  Compact mortar in place and strike off slightly higher than 
surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and structural 
performance as determined by Architect. 

D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and 
verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces 
sloped to drain for trueness of slope and smoothness; use a sloped template. 

1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, 
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide or 
that penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 
3. Correct localized low areas during or immediately after completing surface finishing 

operations by cutting out low areas and replacing with patching mortar.  Finish repaired 
areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  
Prepare, mix, and apply repair underlayment and primer according to manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface.  Feather edges 
to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low 
areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match adjacent floor 
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elevations.  Prepare, mix, and apply repair topping and primer according to manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface. 

6. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in 
diameter, by cutting out and replacing with fresh concrete.  Remove defective areas with 
clean, square cuts and expose steel reinforcement with at least a 3/4-inch (19-mm) 
clearance all around.  Dampen concrete surfaces in contact with patching concrete and 
apply bonding agent.  Mix patching concrete of same materials and mixture as original 
concrete except without coarse aggregate.  Place, compact, and finish to blend with 
adjacent finished concrete.  Cure in same manner as adjacent concrete. 

7. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching 
mortar.  Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, 
and loose particles.  Dampen cleaned concrete surfaces and apply bonding agent.  Place 
patching mortar before bonding agent has dried.  Compact patching mortar and finish to 
match adjacent concrete.  Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and 
patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Architect's approval. 

3.17 FIELD QUALITY CONTROL 

A. Except as otherwise indicated on drawings or specified herein, all work under this Section shall 
conform to applicable requirements of the local Building Code and regulations of all government 
authorities having jurisdiction, applicable State Code, and ACI 318. 

B. Testing and Inspecting:  Engage a special inspector and qualified testing and inspecting agency 
to perform field tests and inspections and to prepare and submit reports. 

C. Inspections: 

1. Steel reinforcement placement. 
2. Steel reinforcement welding. 
3. Headed bolts and studs. 
4. Verification of use of required design mixture. 
5. Concrete placement, including conveying and depositing. 
6. Curing procedures and maintenance of curing temperature. 
7. Verification of concrete strength before removal of shores and forms from beams and 

slabs. 

D. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to 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 will provide 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 C 143/C 143M; 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.  Perform additional 
tests when concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; 
ASTM C 173/C 173M, volumetric method, for structural lightweight concrete; one test for 
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each composite sample, but not less than one test for each day's pour of each concrete 
mixture. 

4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 
40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test 
for each composite sample. 

5. Compression Test Specimens:  ASTM C 31/C 31M, and either ASTM C617 (Bonded Caps) 
or ASTM C1231 (Unbonded Caps). 

a. Cast and laboratory cure two sets of two standard cylinder specimens for each 
composite sample. 

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

c. Cast and field cure additional sets of two standard cylinder specimens for 
construction sequencing purposes for each composite sample. 

6. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two laboratory-cured 
specimens at 7 days and one set of two specimens at 28 days. 

a. Test one set of two field-cured specimens at 7 days and one set of two specimens 
at 28 days. 

b. 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. 

7. 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. 

8. 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). 

9. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor 
within 48 hours of testing.  Reports of compressive-strength tests shall contain Project 
identification name and number, date of concrete placement, name of concrete testing and 
inspecting agency, location of concrete batch in Work, design compressive strength at 28 
days, concrete mixture proportions and materials, compressive breaking strength, and type 
of break for both 7- and 28-day tests. 

10. 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. 

11. Additional Tests:  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 Architect.  Testing and inspecting agency 
may conduct tests to determine adequacy of concrete by cored cylinders complying with 
ASTM C 42/C 42M or by other methods as directed by Architect. 

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

13. Correct deficiencies in the Work that test reports and inspections indicate dos not comply 
with the Contract Documents. 

E. Measure floor and slab flatness and levelness according to ASTM E 1155 (ASTM E 1155M) 
within 24 hours of finishing. 
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3.18 PROTECTION OF LIQUID FLOOR TREATMENTS 

A. Protect liquid floor treatment from damage and wear during the remainder of construction period.  
Use protective methods and materials, including temporary covering, recommended in writing by 
liquid floor treatments installer. 

 
 
 
 
 
 
 
 
 

END OF SECTION 
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PART 1   GENERAL 
 
1.1 WORK INCLUDED 
 

A. Rough framing.  Refer to Schedule located at the end of this Section. 
 

B. Wood furring and grounds. 
 
C. Concealed wood blocking for support of miscellaneous items. 

 
D. Telephone and electrical panel backboards. 

 
E. Preservative treatment of wood. 
 

1.2 RELATED WORK 
 

A. Section 092600 - Gypsum Board Systems: Installation of wood blocking for support of 
miscellaneous items. 

 
B. Divisions 22, 23, 26 – For support of Plumbing, HVAC, and Electrical work. 

 
1.3 REFERENCES 
 

A. ALSC - American Lumber Standards Committee:  Softwood Lumber Standards. 
 

B. APA:  American Plywood Association. 
 

C. AWPA (American Wood Preservers Association) C1 - All Timber Products Preservative 
Treatment by Pressure Process. 

 
D. NFPA:  National Forest Products Association. 

 
E. SPIB:  Southern Pine Inspection Bureau. 

 
F. WWPA:  Western Wood Products Association. 

 
1.4 QUALITY ASSURANCE 
 
   A. Rough Carpentry Lumber:  Visible grade stamp, of agency certified by National Forest 

Products Association (NFPA). 
 
   B. Perform work in accordance with the following agencies: 

1. Lumber Grading Agency: Certified by ALSC. 
2. Plywood Grading Agency: Certified by APA. 

 
 
 
 
 
PART 2  PRODUCTS 
  
2.1 ROUGH CARPENTRY MATERIALS 
   

A. Lumber:  Comply with DOC PS 20; graded in accordance with established Grading rules; 
maximum moisture content of 15% - 19%; of the following species and grades.  
1. Non-Structural Light Framing and Blocking:  Stress Group C; standard grade. 
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B. Interior Plywood Wall Sheathing: 3/4" APA Rated Sheathing, Span Rating 24-16; Exterior 
Exposure Durability – 1. 

 
2.2 ACCESSORIES 

 
A. Fasteners and Anchors:   

1. Fasteners:  Hot-dipped galvanized steel and stainless steel or better for high 
humidity and treated wood locations.  The use of staples is not permitted. 

2. Anchors:  Toggle bolt type for anchorage to hollow masonry and bolt or ballistic 
fastener for anchorages to steel. 

 
   
PART 3     EXECUTION 
 
3.1 FRAMING 
 

A.  Set structural and non-structural members level and plumb, in correct position. 
 

 3.2 SCHEDULES 
 
    A. Rough Carpentry: 

1. Non-Structural Framing as applicable. 
2. Furring for support of interior and exterior finish materials. 
3. Miscellaneous blocking for support of misc. items. 
4. Backboards for Electrical Panels and other equipment as required. 
 

    
  
 
 
 
 
 
 
 
 
 

END OF SECTION 
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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. This Section includes the following: 

1. Plastic-laminate base and upper cabinets. 

2. Solid-surfacing-material countertops. 

3. Cabinet hardware 

B. Related Sections include the following: 

1. Division 06 Section "Rough Carpentry" for wood furring, blocking, shims, and hanging 
strips required for installing woodwork and concealed within other construction before 
woodwork installation. 

1.3 REFERENCES 

A. AWI – Quality Standards 

B. FS MMM-A-130 – Adhesive, Contact. 

C. National Electric Manufacturer’s Association (NEMA) LD3 – High Pressure Decorative 
Laminates. 

D. PS 1 – Construction and Industrial Plywood. 

E. PS 20 – American Softwood Lumber Standard. 

F. APA – American Plywood Association. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale 
details, attachment devices, and other components. Indicate materials, component profiles and 
elevations, assembly methods, joint details, fastening methods, accessory listings, hardware 
location, and schedule of finishes. 

C. Samples for Initial Selection: 
 

1. Solid-surfacing materials. 
 

D. Samples for Verification: 

1. Solid-surfacing materials, 6 inches square. 

2. Exposed cabinet hardware and accessories, one unit for each type. 
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1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products 
similar to those required for this Project and whose products have a record of successful in-
service performance. 

B. Installer Qualifications:  Certified participant in AWI's Quality Certification Program. 

C. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural Woodwork 
Quality Standards" for grades of interior architectural woodwork indicated for construction, 
finishes, installation, and other requirements. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products to site under provisions of Division 1 – General 
Requirements. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet 
work is complete, and HVAC system is operating and maintaining temperature and relative 
humidity at occupancy levels during the remainder of the construction period. 

B. Field Measurements:  Where woodwork is indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication, and indicate 
measurements on Shop Drawings.  Coordinate fabrication schedule with construction progress 
to avoid delaying the Work. 

1. Locate concealed framing, blocking, and reinforcements that support woodwork by field 
measurements before being enclosed and indicate measurements on Shop Drawings. 

2. Established Dimensions:  Where field measurements cannot be made without delaying 
the Work, establish dimensions and proceed with fabricating woodwork without field 
measurements.  Provide allowance for trimming at site, and coordinate construction to 
ensure that actual dimensions correspond to established dimensions. 

1.8 COORDINATION 

A. Coordinate work under provisions of Division 1 – General Requirements. 

PART 2 - PRODUCTS 

2.1 CASEWORK MATERIALS AND MISCELLANEOUS ACCESSORIES 

A. Wood Particleboard: #45 per AWI standard, composed of wood chips, medium density, made 
with high waterproof resin binders of grade to suit application; sanded faces, located as follows: 

Item Thickness 

Drawer and Door Faces 3/4" 

Cabinet Sides and Supports 1/2" 

Drawer Construction 1/2" 
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B. Certified Wood:  Interior architectural woodwork shall be produced from wood obtained from 
forests certified by an FSC-accredited certification body to comply with FSC STD-01-001, "FSC 
Principles and Criteria for Forest Stewardship." 

C. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated or, if not indicated, as 
required by woodwork quality standard. 

2.2 MANUFACTURERS 

A. Plastic Laminate: 

1. Formica Corporation 

2. Wilsonart 

3. Substitutions: Under provisions of Division 1 – General Requirements. 

2.3 PLASTIC LAMINATE MATERIALS 

A. Plastic Laminate: NEMA LD 3-1985, GP 50 Grade, .050 inch thick, General Purpose quality; All 
doors, drawers, etc. Color, pattern, and surface texture as selected by Architect. Assume 4 
possible color selections. 

B. Plastic Laminate Backing Sheet: LD 3 BK-20; .020 inch thick Backing Sheet grade, smooth 
surface finish, undecorated plastic laminate (all concealed locations). 

C. Cabinet Liner: CL 20 grade, .020 inch thick, all interior casework surfaces. 

2.4 ACCESSORIES 

A. Adhesive:  FS MMM-A-130 contact adhesive, Type recommended by AWI and laminate 
manufacturer to suit application. 

B. Fasteners:  Size and type to suit application. 

C. Bolts, Nuts, Washers, Lags, Pins, and Screws:  Of size and type to suit application; finish in 
concealed locations and finish in exposed locations. 

D. Concealed Joint Fasteners:  Threaded steel. 

2.5 CABINET HARDWARE AND ACCESSORIES 

A. General:  Provide cabinet hardware and accessory materials associated with architectural 
cabinets. 

B. Drawer Slides: Blum BS426A (full extension), size as required. 

C. Pulls: Stanley 4484, US26D; 4" wire pull.   Color to be selected by Architect. 

2.6 SOLID POLYMER FABRICATIONS 

A. DuPont Corian Surfacing 

1. Finish countertop thickness, min: 1/2” solid surface over 3/4" plywood; see drawings. 
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B. Or approved equal. 

1. Substitutes: Under provisions of Division 1 – General Requirements. 

C. Materials: 
1. 33% binding resins, 66% minerals; non-porous and stain resistant. 
2. 1/2" thick material. 
3. Color: To be selected from manufacturer’s full color range. 

2.7 COUNTER SUPPORT BRACKETS 

A. Heavy Duty Counter Support Brackets: 
1. Basis of Design: Heavy Duty Counter Support brackets: “Black” by CountertopBracket.com 
2. Color: Black. 
3. Spacing: 36” o.c. max – provide supplemental wood blocking to allow 36” on center 

spacings. 

2.8 FABRICATION, GENERAL 

A. Shop assemble casework for delivery to site in units easily handled and to permit passage 
through building openings. 

B. Cap exposed plastic laminate finish edges with material of same finish and pattern. 

C. Door and Drawer Fronts:  3/4 inch thick; overlay style. 

D. When necessary to cut and fit on site, provide materials with ample allowance for cutting.  
Provide trim for scribing and site cutting. 

E. Apply plastic laminate finish in full uninterrupted sheets consistent with manufactured sizes.  Fit 
corners and joints hairline; secure with concealed fasteners.  Slightly bevel arises.   

F. Apply laminate backing sheet to reverse side of plastic laminate finished surfaces. 

G. Solid surface fabrications to be performed by a certified Corian fabricator/installer. 
PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition woodwork to average prevailing humidity conditions in installation 
areas. 

B. Before installing architectural woodwork, examine shop-fabricated work for completion and 
complete work as required, including removal of packing. 

3.2 INSTALLATION 

A. Cabinets:  Install without distortion so doors and drawers fit openings properly and are 
accurately aligned.  Adjust hardware to center doors and drawers in openings and to provide 
unencumbered operation.  Complete installation of hardware and accessory items as indicated. 

1. Install cabinets with no more than 1/8 inch in 96-inch sag, bow, or other variation from a 
straight line. 

2. Maintain veneer sequence matching of cabinets with transparent finish. 
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B. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other 
supports into underside of countertop. 

1. Align adjacent solid-surfacing-material countertops and form seams to comply with 
manufacturer's written recommendations using adhesive in color to match countertop.  
Carefully dress joints smooth, remove surface scratches, and clean entire surface. 

2. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other variation from 
a straight line. 

3. Calk space between countertop and wall with sealant specified in Division 07 Section 
"Joint Sealants."  

3.3 ADJUSTING AND CLEANING 

A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual 
defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform appearance. 

B. Adjust moving or operating parts to function smoothly and correctly. 

C. Clean work under provisions of Division 1 – General Requirements. 

D. Clean casework, counters, hardware, fittings, and fixtures. 
 
 
 
 
 
 
 
 
 
 
 
 

END OF SECTION 
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PART 1 - GENERAL 
 
1.1 SUMMARY 
 

A. Section Includes: 
  1. Batt insulation for sound attenuation.   
 
 B. Related Sections: 
  1. Section 092600 - Gypsum Board Systems.     
           
 
1.3 REFERENCES 

 
A. American Society for Testing and Materials: 

  1. ASTM C209 - Cellulosic Fiber Insulating Board, Water Absorption. 
  2. ASTM C1289 - Type 1, Class 2: Faced Rigid Cellular Polyisocyanurate Thermal 

Insulation Board. 
  3. ASTM D1622 - Apparent Density of Rigid Cellular Plastics. 
  4. ASTM E84 - Surface Burning Characteristics of Building Materials. 
  5. ASTM E96 - Water Vapor Transmission of Materials. 
  6. ASTM C665 - Mineral Fiber Blanket Thermal Insulation for Light Frame 

Construction and Manufactured Housing. 
  7. National Fire Protection Association:  NFPA 255 - Test of Surface Burning 

Characteristics of Building Materials. 
  8. Underwriters Laboratories:  UL 723 - Tests for Surface Burning Characteristics of 

Building Materials. 
 
1.4 SYSTEM DESCRIPTION 
 

A. Provide continuity of thermal barrier at building enclosure elements. 
 
 B. Provide acoustical attenuation of sound via sound batt insulation installed in gypsum 

wallboard partitions and assemblies.  
 
 C. Provide batt insulation in acoustical gypsum wall board assemblies installed above and 

as an acoustical continuation of acoustically rated CMU partition walls where noted on 
Drawings.   

 
1.5 SUBMITTALS 
 

A. Submit product data for specified items. 
 

B. Submit manufacturer’s installation instructions. 
 
PART 2 - PRODUCTS 

 
2.1 ACOUSTICAL INSULATION MATERIALS 
 
 A. Manufacturers: 
  1. CertainTeed Corporation: Partition Batts. 
  2. Guardian Fiberglass: Unfaced Building Insulation. 
  3. Johns Manville: Unfaced Batts. 
  4. Or approved Equal. 
  

B. Products: 
  1. Insulation: preformed glass fiber batt roll type unfaced: 
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   a. ASTM Standard C 665:  Type I. 
   b. ASTM E84:  flame spread 25 maximum; smoke developed 50 maximum. 
   c.  Thickness as indicated on Drawings and as required. 
 
 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Verify that substrate, adjacent materials, and insulation boards are dry and ready to 
receive insulation and adhesive. 

 
B. Verify substrate surface is flat, free of honeycomb, fins, irregularities and materials or 

substances that may impede adhesive bond. 
 
   C. Verify insulation boards are unbroken, free of damage. 

 
3.2 INSTALLATION - ACOUSTICAL BATT INSULATION 
 
 A. Install insulation in accordance with insulation manufacturer's instructions. 
 
 B. Install continuous without gaps or voids.  Do not compress insulation. 
 
 C. Trim insulation neatly to fit spaces. 
 
 D. Fit insulation tight in spaces and tight to exterior side of mechanical and electrical 

services within the plane of insulation. 
 
3.3 PROTECTION OF FINISHED WORK 
 

A. Do not permit work to be damaged prior to covering insulation. 
 
 B. Protect ventilated insulation work from exposure to moisture damage and deterioration, 

primarily by prompt installation of the roofing and waterproofing work.   
 
 
 
 END OF SECTION   
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PART  GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Fireproof firestopping and firesafing materials and accessories. 
 
1.2 RELATED SECTIONS 
 
 A. Section 092600 - Gypsum Board Systems: Gypsum wallboard firesafing. 
 
 B. Division 15 - Mechanical:  Mechanical work requiring firesafing. 
 

C. Division 16 - Electrical:  Electrical work requiring firesafing. 
 
1.3 REFERENCES 
 

A. ASTM E84 - Test Method for Surface Burning Characteristics of Building Materials. 
 

B. ASTM E119 - Method for Fire Tests of Building Construction and Materials. 
 

C. ASTM E814 - Test Method of Fire Tests of Through Penetration Firestops. 
 

D. FM (Factory Mutual) - Fire Hazard Classifications. 
 

E. UL - Fire Hazard Classifications. 
 

F. UL 263 - Fire Tests of Building Construction and Materials. 
 

G. UL 723 - Test for Surface Burning Characteristics of Building Materials. 
 

H. UL 1479 - Fire Tests of Through-Penetration Firestops. 
 

I. WH (Warnock Hersey) - Certification Listings. 
 
1.4 DEFINITION 
 

A. Firestopping (Firesafing):  A sealing or stuffing material or assembly placed in spaces 
between building materials to arrest the movement of smoke, heat, gases, or fire through 
wall or floor openings. 

 
1.5 SYSTEM DESCRIPTION 
 

A. Firestopping Materials:  ASTM E119 and ASTM E814 to achieve a fire rating as noted on 
Drawings. 

 
B. Firestop all interruptions to fire rated assemblies, materials and components. 

 
1.6 SUBMITTALS 
 

A. Submit under provisions of Division 1 - General Requirements. 
 
 

B. Product Data:  Provide data on product characteristics, performance and limitation 
criteria. 
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C. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions. 

 
D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements. 

 
1.7 QUALIFICATIONS 
 

A. Manufacturer: Company specializing in manufacturing the products specified in this 
section with minimum three years experience. 

 
B. Applicator: Company specializing in performing the work of this section with minimum 

three years experience. 
 
1.8 REGULATORY REQUIREMENTS 
 

A. Conform to applicable code for fire resistance ratings and surface burning characteristics. 
 
1.9 ENVIRONMENTAL REQUIREMENTS 
 

A. Do not apply materials when temperature of substrate material and ambient air is below 
60 degrees F. 

 
B. Maintain this minimum temperature before, during, and for 3 days after installation of 

materials. 
 

C. Provide ventilation in areas to receive solvent cured materials. 
 
 
 PART 2 PRODUCTS 
 
2.1 MANUFACTURERS - FIRESAFING MATERIALS 
 

A. United States Gypsum Co.  Product: Thermafiber mineral firesafing 
insulation. 

 
B. United States Gypsum Co.  Product: Firecode Compound. 

 
C. Substitutions: Under provisions of Section 01600. 

 
2.2 ACCESSORIES 
 
 A. Primer:  Type recommended by firestopping manufacturer for specific substrate surfaces. 
 
 B. Installation Accessories: Galvanized steel safing impaling clips and other devices  
  required to position and retain materials in place. 
 

C. Water: Clean and potable. 
 
2.3 FINISHES 
 
 A. Thermafiber Safing: Regular color, unfaced. 
 
PART  3 EXECUTION 
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3.1 EXAMINATION 
 
 A. Verify site conditions under provisions of Division 1 - General Requirements. 
 
 B. Verify openings are ready to receive the work of this section. 
 
3.2 PREPARATION 
 
 A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter which  
  may affect bond of firestopping material. 
 
 B. Remove incompatible materials which may affect bond. 
 
 C. Install damming materials to arrest liquid material leakage. 
 
3.3 APPLICATION - SAFING INSULATION 
 
 A. Safing insulation to be nominal 6" thick or as indicated on drawings; install safing   
  insulation recessed a minimum of 1" from the surface of the concrete floor.  Provide  
  minimum 1" thick layer of fill material (Firecode Compound). 
 
 B. Cut safing ½" wider than opening to insure compression fit.  Friction fit in the safe-off area 

to be protected. 
 
 C. For poke-through penetrations, install safing insulation in opening.  Compress or install 

on wire hangers in all floor slab openings, to seal completely around telephone cables, 
ducts, piping or other utilities. 

 
3.4 APPLICATION - FIRECODE COMPOUND 
 

A. Mix compound in accordance with manufacturer’s instructions. 
 

B. Apply compound to a minimum of 1 inch thickness on top of safing insulation.  Ensure 
that compound is in contact with all surfaces and that entire opening is filled with safing 
and compound. 

 
C. For poke-through penetrations, trowel compound and work into penetrating opening. 

 
3.5 CLEANING 
 

A. Clean Work under provisions of Division 1 - General Requirements. 
 

D. Clean adjacent surfaces of firestopping materials. 
 
3.6 PROTECTION OF FINISHED WORK 
 

A. Protect finished Work under provisions of Division 1 - General Requirements. 
 

B. Protect adjacent surfaces from damage by material installation. 
 
 
 END OF SECTION 
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PART 1  GENERAL 
 
1.1 SECTION INCLUDES 
             

A. Preparing substrate surfaces. 
 

B. Sealant and joint backing. 
 
1.2 RELATED SECTIONS 
 

A. Section 033000 - Cast-In-Place Concrete:  Sealants required in conjunction with cast-in-
place concrete. 

 
B. Section 064100 - Custom Casework. 
 
C.  Section 081100 - FRP Flush Doors. 
 
D.  Section 081120 - Standard Steel Frames. 
 
E.  Section 084100 - Aluminum Entrances and Storefronts. 

 
1.3 REFERENCES 
 

A. ASTM C790 - Use of Latex Sealing Compounds. 
 

B. ASTM C804 - Use of Solvent-Release Type Sealants. 
 

C. ASTM C834 - Latex Sealing Compounds. 
 

D. ASTM C919 - Use of Sealants in Acoustical Applications. 
 

E. ASTM C920 - Elastomeric Joint Sealants. 
 

F. ASTM D1056 - Flexible Cellular Materials - Sponge or Expanded Rubber. 
 

G. ASTM D1565 - Flexible Cellular Materials - Vinyl Chloride Polymers and Copolymers 
(Open-Cell Foam). 

 
H. SWRI (Sealant, Waterproofing and Restoration Institute) - Sealant and Caulking Guide 

Specification. 
         
1.4 SUBMITTALS 
 

A. Submit under provisions of Division 1 - General Requirements. 
 

B. Product Data:  Provide data indicating sealant chemical characteristics, performance 
criteria, substrate preparation, limitations, and color availability. 

 
C. Samples:  Submit two samples, illustrating sealant colors for selection. 

 
D. Manufacturer's Installation Instructions:  Indicate special procedures, surface preparation, 

and perimeter conditions requiring special attention. 
 
1.5 QUALITY ASSURANCE 
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A. Perform work in accordance with sealant manufacturer's requirements for preparation of 

surfaces and material installation instructions. 
 

B. Maintain one copy of each document on site. 
 

1.6 QUALIFICATIONS 
 

A. Manufacturer:  Company specializing in manufacturing the products specified in this 
section with minimum three years documented experience. 

 
B. Applicator:  Company specializing in performing the work of this section with minimum 

three years documented experience  and approved by manufacturer. 
 
1.7 ENVIRONMENTAL REQUIREMENTS 
 

A. Maintain temperature and humidity recommended by the sealant manufacturer during 
and after installation. 

 
1.8 COORDINATION 
 

A. Coordinate work under provisions of Division 1 - General Requirements. 
 

B. Coordinate the work with all sections referencing this section. 
 
1.9 WARRANTY 
 

A. Provide five year warranty under provisions of Division 1 - General Requirements. 
 

B. Warranty:  Include coverage for installed sealants and accessories which fail to achieve 
air tight seal, water tight seal, and exhibit loss of adhesion or cohesion, or do not cure. 

 
PART 2  PRODUCTS 
 
2.1 SEALANTS 
 

Location    Type    Color  
 
 A.  Laminate Counters   Silicone    Clear 
       Single Component 
 
 B.  Door Frame/Walls   Acrylic, Latex   Paint to match 
 
 C. Under Thresholds   Butyl Rubber   Black 
  
 D. Doors & Windows to    Silicone    Selected          
  Metal Siding    Pecora 890 FTS  by Architect 
  
 E. Doors & Windows to    Silicone    Selected          
  Metal Trim    Pecora 890 FTS  by Architect 
 
 F. Metal Siding to     Silicone    Selected          
  Metal Trim    Pecora 890 FTS  by Architect 
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2.2 ACCESSORIES 
 
 A. Primer:  Non-staining type, recommended by sealant manufacturer to suit application. 
 
 
 B. Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant   
  manufacturer; compatible with joint forming materials. 
 

C. Joint Backing:  ASTM D1056; round, closed foam rod; oversized 30 to 50 percent larger 
than joint width. 

 
D. Bond Breaker:  Pressure sensitive tape recommended by sealant manufacturer to suit 

application. 
 
 
 PART  3 EXECUTION 
 
3.1 EXAMINATION 
 
 A. Verify that substrate surfaces and joint openings are ready to receive work. 
 
 B. Verify that joint backing and release tapes are compatible with sealant. 
 
3.2 PREPARATION 
 
 A. Remove loose materials and foreign matter which might impair adhesion of sealant. 
 
 B. Clean and prime joints in accordance with manufacturer's instructions. 

 
 C.   Perform preparation in accordance with manufacturer's instructions. 
 
 D. Protect elements surrounding the work of this section from damage or disfiguration. 
   
3.3 INSTALLATION 

 
 A.   Install sealant in accordance with manufacturer's instructions. 
 
 B. Measure joint dimensions and size materials to achieve required 2:1 width/depth ratios. 
 
 C. Install joint backing to achieve a neck dimension no greater than 1/3 of the joint width. 
 
 D. Install bond breaker where joint backing is not used. 
 

E. Install sealant free of air pockets, foreign embedded matter, ridges, and sags. 
 

F. Apply sealant within recommended application temperature ranges.  Consult 
manufacturer when sealant cannot be applied within these temperature ranges. 

 
G. Tool joints concave. 
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3.4 CLEANING 
 
 A. Clean work under provisions of Division 1 - General Requirements. 

 
 B. Clean adjacent soiled surfaces. 
 
 
 
3.5 PROTECTION OF FINISHED WORK 
 
 A. Protect finished installation under provisions of Division 1 - General Requirements. 
 
 B. Protect sealants until cured. 
 
 
 
  
 
 
 END OF SECTION 
 
 



SECTION 081100 - FRP FLUSH DOORS AND ALUMINUM FRAMING SYSTEMS 

City of Vineland-Public Works Pole Barn FRP Flush Doors and Aluminum Framing Systems 
 081100 - 1 

PART 1 GENERAL 
 
1.1 RELATED SECTIONS 
 

A. Section Includes: 
1. Exterior FRP flush doors with aluminum frames. 

 
1.2 QUALITY ASSURANCE 
 

A. Standards:  Comply with the requirements and recommendations in applicable 
specification and standards by AAMA, except to the extent more stringent requirements 
are indicated. 

 
B. Field Measurements: Field verify all information prior to fabrication and furnishing of 

materials.  Furnish and install materials omitted due to lack of verification at no additional 
cost to Owner. 

 
1.3 SUBMITTALS 
 

A. Product Data: Submit manufacturer’s product data. 
 

B. Submit shop drawings for the installation of the doors, new frames, and associated 
components.  

 
1.4 PRODUCT DELIVERY, STORAGE AND HANDLING 
 

A. Deliver materials to job site in their original; unopened packages with labels intact.  
Inspect materials for damage and advise manufacturer immediately of any unsatisfactory 
materials. 

 
 
PART 2   PRODUCTS 
 
2.1 FIBERGLASS-REINFORCED POLYESTER (FRP) DOORS (EXTERIOR) 
 

A. Manufacturers: 
1. Special-Lite, Inc.: SL-17 - 15 Colors (Basis of Design). 
2. Markar Architectural Products: Solution Door. 
3. Or approved equal: 

 
B. Products - FRP Door construction: Of type, size and design indicted: 

1. Minimum Thickness: 1.75 “, 5 ply composite laminate system. 
2. Face Panels: 0.125" composite exterior grade, exterior and interior FRO panels, 

polyester resin glass giver reinforced panels, with UV inhibitors, random pebble 
texture, Class “A” rating for flame spread and smoke generation. 

3. FRP Color: Custom color to be selected by Architect.  Skin color to be 
pigmented throughout FRP thickness, painted FRP surfaces will not be accepted. 

4. Core Liner: Foam core of door shall be completely covered on interior and 
exterior sides of core with contiguous sheets of 0.032" thick aluminum. 

5. Reinforcement: Internal tube shall reinforce the full internal door perimeter to 
allow for installation of all hardware. 

6. Core: Pre-stabilized, five pound minimum, EPS foam core, 100 percent bilateral 
lamination to facing substrate and to internal reinforcement system. 

7. Door Edge: Door perimeter shall be trimmed with a field replaceable 6063-T5 
extruded aluminum alloy, with a beveled edge on the lock stile and a clip mortise 
squares edged on the hinge stile, to protect door edges. 

8. Weatherstripping: Lock stile of door shall have wool pile weatherstripping 
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applied. 
9. Hardware: Factory installed. 
10. Reglet: Integral. 
11. Fasteners: Aluminum, non-magnetic stainless steel or other non-corrosive metal 

fasteners, compatible with frames and other items being fastened.  For exposed 
fasteners (if any), provide phillips head screws with finish matching the item to be 
fastened.  

 
2.2 ALUMINUM FRAMING SYSTEM 
 

A. Furnish frame components from the door manufacturer, as an integral system. 
 

B. Framing System: 
1. Frame members:  Box type with four (4) enclosed sides.  Open back framing 

will not be acceptable. 
2. Wall thickness: 0.125" minimum. 
2. Material:  Alloy and temper as recommended by manufacturer for strength, 

corrosion resistance; ASTM B221 for extrusions, ASTM B209 for sheet/plate. 
3. Stops for side, transom and borrowed lites and panels: 

a. Applied. 
b. 0.625" high. 
c. With fasteners exposed on interior or unsecured portion only. 
d. With weatherstripping. 

4. Reinforcement Internal For hardware reinforcement. 
5. Hardware:  Factory installed. 
6. Sidelites: Factory preassemble to the greatest extent possible, and mark 

frame assemblies according to location. 
7. Capping: 0.093" thick, with insert frame as shown.  Finish to match 

framing. 
8. Finish:  Anodized Surfaces: AAM12C22A31 clear 204-R1. 

 
C. Caulk joints before assembling frame members.  Secure joints with fasteners and 

provide a hairline butt joint appearance.  Prefit doors to frame assembly and factory prior 
to shipment.  Field fabrication of framing using stick material is not acceptable. 

 
2.4 FASTENERS 
 

A. All fasteners for all hardware shall be type 304 CRSS (18-8 Series corrosion resistant 
stainless steel) with no exception.  No carbon steel or aluminum components shall be 
used. 

 
2.5 HARDWARE 
 

A. Provide and install hardware as listed in other sections(s). If manufacturer’s standard 
screws do not comply, supplier shall furnish suggested screw size and type in 301 CRSS 
(18-8 SS). 

 
B. Frames shall be factory machined and drilled for all hardware requiring mortises, with 

#12x1" long stainless steel screws pre-installed for hinge attachment. 
 

C. Hardware shall be furnished as listed in section 087100 or as so by designated in 
appropriate section and shall be coordinated by GC and installed by experienced 
mechanics. 

 
D. Supplier shall furnish manufacturer’s standard templates, installation instructions, or full 

size approved door and frame preparation instructions as approved by the architect and 
as required by door and frame manufacturer prior to door and frame factory initiated 
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manufacture.  Standard factory lead-time for production of FRP doors and frames shall 
commence only and when all distributor required preparation information is received and 
acknowledged by the door and frame manufacturer. 

 
2.7 FABRICATION 
 

A. Sizes and Profiles: The required sizes for frame units, and profile requirements are to 
accommodate existing doors. 

 
A. Coordination of Fabrication: Field measure before fabrication and show recorded 

measurements on final shop drawings. 
 

B. Complete the cutting, fitting, forming, drilling and grinding of all metal work prior to 
assembly.  Remove burrs from cut edges and ease edges and corners to a radius of 
approximately 1/64". 

 
C. Maintain continuity of line and accurate relation of planes and angles.  Secure 

attachments and support at mechanical joints, with hairline fit at contacting members. 
 
 
PART 3   EXECUTION 
 
3.1 INSTALLATION 
 

A. Comply with manufacturer’s recommendations and specifications for the installation of 
the doors and frames.  

 
B. Set units plumb, level and true to line, without warp or rack of doors or frames.  Anchor 

securely in place.  Separate aluminum and other metal surfaces with bituminous 
coatings or other means as approved by Architect. 

 
C. Install with anchors appropriate for wall conditions to anchor framing to wall materials.   

A minimum of five anchors up to 7'-4" on jamb members, and one additional anchor for 
each foot over 7'-4".  Secure head and sill members of transom, sidelites and similar 
conditions. 

 
D. Set thresholds in a bed of mastic and backseal. 

 
E. Clean surfaces promptly after installation of doors and frames, exercising care to avoid 

damage to the protective coatings. 
 

F. Ensure that the doors and frames will be without damage or deterioration (other than 
normal weathering) at the time of acceptance. 

 
G. Provide Owner with all adjustment tools and instruction sheets.  Arrange an in-service 

session to Owner at Owner’s convenience.  Provide a minimum one-year written 
warranty on all labor related to this section.  All workmanship which is defective or 
deficient shall be corrected to the Owner’s satisfaction and at no additional cost to the 
Owner. 

 
 
 
 
 END OF SECTION 
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PART 1  GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Non-rated steel doors. 
 
1.2 RELATED SECTIONS 
 
 A.  Section 081120 - Standard Steel Frames. 
 

B. Section 087100 - Door Hardware. 
 

C. Section 088000 - Glazing. 
 
 D. Section 099000 - Painting:  Field painting of doors. 
 
1.3 REFERENCES 
 

A. ANSI A117.1 - Specifications for Making Buildings and Facilities Accessible to and 
Usable by Physically Handicapped People. 

 
B. ANSI/SDI-100 - Standard Steel Doors and Frames. 

 
C. ASTM A525 - Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process. 

 
D. ASTM C236 - Test Method for Steady-State Thermal Performance of Building 

Assemblies by Means of a Guarded Hot-Box. 
 

E. Door Hardware Institute (DHI) - The Installation of Commercial Steel Doors and Steel 
Frames, Insulated Steel Doors in Wood Frames and Builder's Hardware. 

 
1.4 SUBMITTALS 
 

A. Submit under provisions of Division 1 - General Requirements. 
 

B. Shop Drawings:  Indicate door elevations, internal reinforcement, closure method, cut-
outs for glazing and finish. 

 
C. Product Data:  Indicate door configurations, location of cut-outs for hardware 

reinforcement. 
  

D. Manufacturer's Installation Instructions:  Indicate special installation instructions. 
 

E. Manufacturer's Certificate:  Certify that Products meet or exceed specified requirements. 
 
1.5 QUALITY ASSURANCE 
 

A. Conform to requirements of ANSI/SDI-100 and ANSI A117.1. 
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1.6 QUALIFICATIONS 
 

A. Manufacturer:  Company specializing in manufacturing the products specified in this 
section with minimum three years documented experience. 

 
1.7 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store, protect, and handle products to site under provisions of Division 1 - 
General Requirements. 

 
B. Protect doors with resilient packaging sealed with heat shrunk plastic.   

 
C. Accept doors on site in manufacturer's packaging.  Inspect for damage. 

 
D. Break seal on-site to permit ventilation. 

 
1.8 FIELD MEASUREMENTS 
 

A. Verify that field measurements are as indicated on shop drawings. 
 
1.9 COORDINATION 
 

A. Coordinate work under provisions of Division 1 - General Conditions. 
 

B. Coordinate the work with door opening construction, door frame and door hardware 
installation. 

 
 
PART  2 PRODUCTS 
 
2.1 DOOR MANUFACTURERS 
 
 A. Pioneer       Product:   Series CHP. 
 
 B. Substitutions: Under provisions of Division 1 - General Requirements. 
 
2.2 DOORS 
 
 A. Interior Doors: SDI-100, 18 gage, Grade II, flush door style M; half lite    
  door style HL 18 x 32 and vision panel door style VPP 10 x 10. 
 
2.3 DOOR CONSTRUCTION 
 
 A. Face:  Steel sheet in accordance with ANSI/SDI-100. 
 
 B. Core: Polystyrene. 
 
   C. Edges:  Fully welded and ground smooth (seamless). 
 
 D. Continuous channel reinforcement - 14 gage full perimeter. 
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2.4 ACCESSORIES 
 
   A. Removable Stops:  Rolled steel channel shape; mitered corners; prepared for 

countersunk type screws (18 gauge). 
 

B. Primer:  Zinc chromate type. 
 
2.5 FABRICATION 
 
 A. Astragals for Double Doors:  Steel, T shaped, specifically for double doors. 
 
 B. Fabricate doors with hardware reinforcement welded in place. 
 

C. Close top and bottom edge of exterior doors with inverted steel channel closure.  Seal 
joints watertight. 

 
 D. Attach fire rating label to each door unit. 
 
2.6 FINISH 
 
 A. Steel Sheet:  Galvanized to ASTM A525, A60. 
 
 B. Primer:  Air dried. 
 
 PART 3  EXECUTION 
 
3.1 EXAMINATION 
 
 A. Verify substrate conditions under provisions of Division 1 - General Requirements. 
 
 B. Verify that opening sizes and tolerances are acceptable. 
 
3.2 INSTALLATION 
 
 A. Install doors in accordance with ANSI/SDI-100 and DHI. 
 
 B. Install glazing in accordance with FGMA Glazing and Sealant Manuals. 
 
 C. Coordinate installation of doors with installation of frames specified in Section 08112 and  
  hardware specified in Section 08710. 
  

D. Touch-up factory finished doors. 
 
3.3 ERECTION TOLERANCES 
 
 A. Maximum Diagonal Distortion:  1/16 inch measured with straight edge, corner to corner. 
 
3.4  ADJUSTING 
 
 A. Adjust work under provisions of Division 1 - General Requirements. 
 
 B. Adjust door for smooth and balanced door movement. 
 
  

END OF SECTION 
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PART 1  GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Non-rated steel door frames. 
 
1.2 RELATED SECTIONS 
 

A.   Section 081110 - Standard Steel Doors 
 

B. Section 087100 - Door Hardware. 
 

C.  Section 092600 – Gypsum Board Systems. 
 
D.  Section 099000 – Paints and Coatings:  Field painting of frames. 

 
1.3 REFERENCES 
 

A. ANSI A117.1 - Specifications for Making Buildings and Facilities Accessible to and 
Usable by Physically Handicapped People. 

 
B. ANSI/SDI-100 - Standard Steel Doors and Frames. 

 
C. DHI - Door Hardware Institute:  The Installation of Commercial Steel Doors and Steel 

Frames, Insulated Steel Doors in Wood Frames and Builder's Hardware. 
 
1.4 SUBMITTALS 
 

A. Submit under provisions of Division 1 - General Requirements. 
 

B. Shop Drawings:  Indicate frame elevations, reinforcement, and finish. 
 

C. Product Data:  Indicate frame configuration, anchor types and spacings, location of cut-
outs for hardware, reinforcement. 

 
D. Manufacturer's Installation Instructions:  Indicate special installation instructions. 

 
E. Manufacturer's Certificate:  Certify that Products meet or exceed specified requirements. 

 
1.5 QUALITY ASSURANCE 
 

A. Conform to requirements of ANSI/SDI-100 and ANSI A117.1. 
 
1.6 QUALIFICATIONS 
 

A. Manufacturer:  Company specializing in manufacturing the Products specified in this 
section with minimum three years documented experience. 

 
1.7 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store, protect, and handle products to site under provisions of Division 1 - 
General Conditions. 

 
B. Accept frames on site in manufacturer's packaging.  Inspect for damage. 

 
1.8 FIELD MEASUREMENTS 
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A. Verify that field measurements are as indicated on shop drawings. 
 

1.9 COORDINATION 
 

A. Coordinate work under provisions of Division 1 - General Requirements. 
  

B. Coordinate the work with frame opening construction, door, and hardware installation. 
 
 
PART 2  PRODUCTS 
 
2.1 FRAME MANUFACTURERS 
 

A. Republic Builders Products Corp. 
   

B. Steelcraft. 
 
 C. Or approved equal. 
 
2.2 FRAMES 

 
A. Interior Frames:  16 gage thick material, base metal thickness.  

 
2.3 ACCESSORIES 
 

A. Silencers:  Resilient rubber, fitted into drilled hole. 
 
2.4 FABRICATION 
 

A. Fabricate frames as knock down unit 
 

B. Fabricate frames with hardware reinforcement plates welded in place.   
 

C. Prepare frame for silencers.  Provide three single silencers for single doors on strike side.   
 
D. Fabricate frames to suit gypsum wall board with 2-inch head member or as indicated on 

drawings.  
      

E. Jamb depth as indicated on drawings and to suit application. 
 
2.5 FINISH 
 

A. Steel Sheet:  Galvanized to ASTM A525 A60. 
 

B. Primer:  Air dried. 
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PART 3  EXECUTION 
 
3.1 EXAMINATION 
 

A. Verify substrate conditions under provisions of Division 1 - General Requirements. 
 

B. Verify that opening sizes and tolerances are acceptable. 
 
3.2 INSTALLATION 
 

A. Install frames in accordance with ANSI/SDI-100 and DHI. 
 

B. Coordinate with wallboard wall construction for anchor placement. 
 

C. Coordinate installation of frames with installation of hardware specified in Section 087100 
and doors in Section 082110. 

 
3.3 ERECTION TOLERANCES 
 

A. Maximum Diagonal Distortion: 1/16 inch measured with straight edges, crossed corner to 
corner. 

 
 
 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 END OF SECTION 
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PART 1  GENERAL 
          
1.1 SECTION INCLUDES 
 

A. Exterior aluminum storefront entrance frames. 
 
B.         Fixed aluminum and glass window units. 
 

             C. Perimeter sealant. 
 
1.2 PRODUCTS INSTALLED BUT NOT FURNISHED UNDER THIS SECTION 
 

A. Section 087100 - Door Hardware:  Hardware items for FRP doors. 
 
1.3 RELATED SECTIONS 
 

A. Section 079000 - Sealants:  System perimeter sealant and back-up materials. 
 
 B. Section 081100 – FRP Flush Doors and Aluminum Framing Systems. 
 
1.4 REFERENCES 
 

A. AAMA - Metal Curtain Wall, Window, Store Front and Entrance - Guide Specifications 
Manual. 

 
B. AAMA - Curtain Wall Manual #10 - Care and Handling of Architectural Aluminum From 

Shop to Site. 
 

C. AAMA 606.1 - Specifications and Inspection Methods for Integral Color Anodic Finishes 
for Architectural Aluminum. 

 
   D. AAMA 605.2-92 - Specifications for High Performance Organic Coatings on Architectural 

Extrusions and Panels. 
 

E. AAMA SFM-1 - Aluminum Storefront and Entrance Manual. 
 

F. ANSI A117.1 - Safety Standards for the Handicapped. 
 

G. ANSI/ASTM E283 - Rate of Air Leakage Through Exterior Windows, Curtain Walls, and 
Doors. 

 
H. ANSI/ASTM E330 - Structural Performance of Exterior Windows, Curtain Walls, and 

Doors by Uniform Static Air Pressure Difference. 
 

I. ANSI/ASTM E331 - Test Method for Water Penetration of Exterior Windows, Curtain 
Walls, and Doors by Uniform Static Air Pressure Difference. 

 
1.5 SYSTEM DESCRIPTION 
 

A. Aluminum entrance and storefront system includes tubular aluminum sections, doors, 
shop fabricated, factory pre-finished, related flashings, anchorage and attachment 
devices. 
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1.6 PERFORMANCE REQUIREMENTS 
 

A. Design and size components to withstand dead and live loads caused by positive and 
negative wind pressure acting normal to plane of wall as measured in accordance with 
ANSI/ASTM E330. 

 
B. Limit mullion deflection to flexure limit of glass L/175; with full recovery of glazing 

materials. 
 

C. System to accommodate, without damage to components or deterioration of seals, 
movement within system, movement between system and peripheral construction, 
dynamic loading and release of loads, deflection of structural support framing. 

 
D. Limit air leakage through assembly to 0.06 cfm/min/sq ft of wall area, measured at a 

reference differential pressure across assembly of 6.24 psf as measured in accordance 
with AAMA 501 and ANSI/ASTM E283. 

 
E. Water Leakage:  None, when measured in accordance with AAMA 501 with a test 

pressure difference of 15 lbf/sq ft. 
 

F. Maintain continuous air and vapor barrier throughout assembly, primarily in line with pane 
of glass and heel bead of glazing compound. 

 
G. System to provide for expansion and contraction within system components caused by a 

cycling temperature range of 170 degrees F over a 12 hour period without causing 
detrimental affect to system components. 

 
H. Drain water entering joints, condensation occurring in glazing channels, or migrating 

moisture occurring within system, to the exterior by a weep drainage network. 
 
1.7  SUBMITTALS 
 

A. Submit under provisions of Division 1 - General Requirements. 
 

B. Shop Drawings:  Indicate system dimensions, framed opening requirements and 
tolerances, affected related work and expansion and contraction joint location and details. 

 
C. Product Data:  Provide component dimensions, describe components within assembly, 

anchorage and fasteners, glass door hardware, and internal drainage details. 
 

D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements. 
 
1.8 QUALITY ASSURANCE 
 

A Perform Work in accordance with AAMA SFM-1 and AAMA - Metal Curtain Wall, 
Window, Store Front and Entrance - Guide Specifications Manual. 

 
B Conform to requirements of ANSI A117.1. 

 
1.9 QUALIFICATIONS 

 
A. Manufacturer and Installer:  Company specializing in manufacturing aluminum glazing 

systems with minimum three years documented experience. 
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1.10 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store, protect and handle products to site under provisions of Division 1 - General 
Requirements. 

 
B. Handle work of this section in accordance with AAMA - Curtain Wall Manual #10. 

 
C. Protect pre-finished aluminum surfaces with wrapping or stripable coating.  Do not use 

adhesive papers or sprayed coatings which bond when exposed to sunlight or weather. 
 
1.11 ENVIRONMENTAL REQUIREMENTS 
 

A. Do not install sealants when ambient temperature is less than 40 degrees F during and 
48 hours after installation. 

 
1.12 FIELD MEASUREMENTS 
 

A. Verify that field measurements are as indicated on shop drawings. 
 
1.13 COORDINATION 
 

A. Coordinate Work under provisions of Division 1 - General Requirements. 
 
1.14 WARRANTY 
 

A. Provide three year warranty under provisions of Division 1 - General Requirements. 
 

B. Warranty:  Include coverage for complete system for failure to meet specified 
requirements. 

 
  
PART 2  PRODUCTS 
 
2.1 MANUFACTURERS 
 
 A. YKK YES 45 TU Storefront Framing System; Center Set – Exterior aluminum storefront  
  entrance frames and fixed aluminum exterior windows. 
 

B.  Accessories: As specified. 
 
   C. Substitutions: Under Provisions of Division 1 - General Requirements. 
 
2.2 MATERIALS 
 
 A. Extruded Aluminum:  ANSI/ASTM B221. 
 
 B. Sheet Aluminum:  ANSI/ASTM B209. 
 

C. Fasteners:  Stainless steel.   
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2.3 COMPONENTS (STOREFRONT/WINDOW UNITS) – YKK YES 45 TU 
 
 A. Frame:  2" x 4½" nominal; thermally broken; flush glazing stops; internal weep   
  drainage system. 
 B. Intermediate mullion: 2"x 4½" nominal, thermally broken, flush glazing stops.  
   
 C. High Performance Sill Flashing: Compatible with system. 
 
 D. Base: sidelight base; non-thermally broken, 4½" x 4½" nominal. 
 
 E. Flashings: .040 inch minimum, aluminum,  finish to match mullion sections where 

exposed. 
 
 F. Heavy Wall Mullion: 2" x 4½" nominal; thermally broken; locations as required by system 

manufacturer. 
 
 G. Thermal Flat Filler: Compatible with system; continuous filler strips. 
 
 H. Strap Anchor: Compatible with system. 
 
 I. Shims:  Plastic horseshoe type. 
 
2.4 GLASS AND GLAZING MATERIALS 
 

A. Glass and Glazing Materials:  As specified in Section 088000 or as described above. 
 
2.5  SEALANT MATERIALS 
 

A. Sealant and Backing Materials:  As specified in Section 079000. 
 
2.6 HARDWARE 
 

A. See Hardware Schedule - Section 087100 for all door hardware sets or as described 
above. 

 
2.7  FABRICATION 
 

A. Fabricate components with minimum clearances and shim spacing around perimeter of 
assembly, yet enabling installation and dynamic movement of perimeter seal. 

 
B. Accurately fit and secure joints and corners.  Make joints flush, hairline, and 

weatherproof. 
 

C. Prepare components to receive anchor devices.  Fabricate anchors. 
 

D. Arrange fasteners and attachments to conceal from view. 
  

E. Prepare components with internal reinforcement for door hardware. 
  

F. Reinforce framing members as required for imposed loads. 
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2.8  FINISHES – YKK STOREFRONT/ WINDOW UNITS 
 

 A. Medium Bronze (YBI1N) Anodized Finish:  Prepare aluminum surfaces for specified finish; 
apply shop finish in accordance with the following: 
1.  Anodic Coating:  Electrolytic color coating followed by an organic seal applied in 

accordance with the requirements of AAMA 612-02. Aluminum extrusions shall be 
produced from quality controlled billets meeting AA-6063-T5. 
a.  Exposed Surfaces shall be free of scratches and other serious blemishes. 
b.  Extrusions shall be given a caustic etch followed by an anodic oxide treatment 

and then sealed with an organic coating applied with an electrodeposition 
process. 

c. The anodized coating shall comply with all of the requirements of AAMA 612-
02: Voluntary Specifications, Performance Requirements and Test Procedures 
for Combined Coatings of Anodic Oxide and Transparent Organic Coatings on 
Architectural Aluminum. Testing shall demonstrate the ability of the finish to 
resist damage from mortar, salt spray, and chemicals commonly found on 
construction sites, and to resist the loss of color and gloss. 

d.  Overall coating thickness for finishes shall be a minimum of 0.7 mils.  
 
 PART 3 EXECUTION 
 
3.1 EXAMINATION 
 
 A. Verify site opening conditions under provisions of Division 1 - General Requirements. 
 
 B. Verify dimensions, tolerances, and method of attachment with other work. 
 
 C. Verify wall openings and adjoining air and vapor seal materials are ready to receive work  
  of this Section. 
 
3.2 INSTALLATION 
 
 A. Install system in accordance with manufacturer's instructions and AAMA - Metal Curtain  
  Wall, Window, Store Front and Entrance - Guide Specifications Manual. 
 
 B. Attach to structure to permit sufficient adjustment to accommodate construction   
  tolerances and other irregularities. 
 
 C. Provide alignment attachments and shims to provide permanent fastening to building  
  structure. 
 

D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional 
tolerances, aligning with adjacent work. 

 
 E. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of  
  thermal barrier. 
 

F. Install required flashings. 
 
 G. Set thresholds in bed of mastic and secure. 
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H. Install hardware using templates provided.  Refer to Section 08712 for installation  
  requirements. 
 
 I. Install glass in accordance with Section 088000, to glazing method required to achieve  
  performance criteria. 
 
 J. Install perimeter sealant to method required to achieve performance criteria. 
  
3.3 TOLERANCES 
 
   A. Maximum Variation from Plumb: 0.06 inches every 3 ft non-cumulative or 1/16 inches per 

10 ft, whichever is less. 
 
   B. Maximum Misalignment of two adjoining members abutting in plane: 1/32 inch. 
 
3.4 ADJUSTING 
 

A. Adjust work under provisions of Division 1 - General Requirements. 
 

B. Adjust operating hardware for smooth operation. 
 
3.5 CLEANING 
 

A. Clean work under provisions of Division 1 - General Requirements. 
 
 B. Remove protective material from pre-finished aluminum surfaces. 
 

C. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, 
clean wiping cloths.  Take care to remove dirt from corners.  Wipe surfaces clean. 

 
D. Remove excess sealant by method acceptable to sealant manufacturer. 

 
3.6 PROTECTION OF FINISHED WORK 
 

A. Protect finished work under provisions of Division 1 - General Requirements. 
 

B. Protect finished work from damage. 
 
  
 
 
 END OF SECTION      
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SECTION 087100 - DOOR HARDWARE  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes commercial door hardware for the following: 

1. Swinging doors. 
2. Sliding doors. 
3. Other doors to the extent indicated. 

B. Door hardware includes, but is not necessarily limited to, the following: 

1. Mechanical door hardware. 
2. Electromechanical door hardware. 
3. Cylinders specified for doors in other sections. 

C. Related Sections: 

1. Division 08 Section “Hollow Metal Doors and Frames”. 
2. Division 08 Section “Flush Wood Doors”. 
3. Division 08 Section “Aluminum-Framed Entrances and Storefronts”. 

D. Codes and References: Comply with the version year adopted by the Authority Having 
Jurisdiction. 

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. ICC/IBC - International Building Code. 
3. NFPA 70 - National Electrical Code. 
4. NFPA 80 - Fire Doors and Windows. 
5. NFPA 101 - Life Safety Code. 
6. NFPA 105 - Installation of Smoke Door Assemblies. 
7. State Building Codes, Local Amendments. 

E. Standards: All hardware specified herein shall comply with the following industry standards as 
applicable. Any undated reference to a standard shall be interpreted as referring to the latest 
edition of that standard: 

1. ANSI/BHMA Certified Product Standards - A156 Series. 
2. UL10C - Positive Pressure Fire Tests of Door Assemblies. 
3. ANSI/UL 294 - Access Control System Units. 
4. UL 305 - Panic Hardware. 
5. ANSI/UL 437- Key Locks. 
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1.3 SUBMITTALS 

A. Product Data: Manufacturer's product data sheets including installation details, material 
descriptions, dimensions of individual components and profiles, operational descriptions and 
finishes. 

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing, 
fabrication and assembly of door hardware, as well as procedures and diagrams. Coordinate 
the final Door Hardware Schedule with doors, frames, and related work to ensure proper size, 
thickness, hand, function, and finish of door hardware. 

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and 
Format for the Hardware Schedule." 

2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating 
complete designations of every item required for each door or opening. Organize door 
hardware sets in same order as in the Door Hardware Sets at the end of Part 3. 
Submittals that do not follow the same format and order as the Door Hardware Sets will 
be rejected and subject to resubmission. 

3. Content: Include the following information: 

a. Type, style, function, size, label, hand, and finish of each door hardware item. 
b. Manufacturer of each item. 
c. Fastenings and other pertinent information. 
d. Location of door hardware set, cross-referenced to Drawings, both on floor plans 

and in door and frame schedule. 
e. Explanation of abbreviations, symbols, and codes contained in schedule. 
f. Mounting locations for door hardware. 
g. Door and frame sizes and materials. 
h. Warranty information for each product. 

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, 
particularly where approval of the Door Hardware Schedule must precede fabrication of 
other work that is critical in the Project construction schedule. Include Product Data, 
Samples, Shop Drawings of other work affected by door hardware, and other information 
essential to the coordinated review of the Door Hardware Schedule. 

C. Shop Drawings: Details of electrified access control hardware indicating the following: 

1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring 
diagrams for power, signaling, monitoring, communication, and control of the access 
control system electrified hardware. Differentiate between manufacturer-installed and 
field-installed wiring. Include the following: 

a. Elevation diagram of each unique access controlled opening showing location and 
interconnection of major system components with respect to their placement in the 
respective door openings. 

b. Complete (risers, point-to-point) access control system block wiring diagrams. 
c. Wiring instructions for each electronic component scheduled herein.  

2. Electrical Coordination: Coordinate with related sections the voltages and wiring details 
required at electrically controlled and operated hardware openings. 
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D. Keying Schedule: After a keying meeting with the owner has taken place prepare a separate 
keying schedule detailing final instructions. Submit the keying schedule in electronic format. 
Include keying system explanation, door numbers, key set symbols, hardware set numbers and 
special instructions. Owner must approve submitted keying schedule prior to the ordering of 
permanent cylinders/cores. 

E. Informational Submittals: 

1. Product Test Reports: Indicating compliance with cycle testing requirements, based on 
evaluation of comprehensive tests performed by manufacturer and witnessed by a 
qualified independent testing agency. 

1.4 CLOSEOUT SUBMITTALS 

A. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance 
manuals for each item comprising the complete door hardware installation in quantity as 
required in Division 01, Closeout Procedures. 

B. Project Record Documents: Provide record documentation of as-built door hardware sets in 
digital format (.pdf, .docx, .xlsx, .csv) and as required in Division 01, Project Record Documents. 

1.5 QUALITY ASSURANCE 

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of 
documented experience in producing hardware and equipment similar to that indicated for this 
Project and that have a proven record of successful in-service performance. 

B. Certified Products: Where specified, products must maintain a current listing in the Builders 
Hardware Manufacturers Association (BHMA) Certified Products Directory (CPD). 

C. Installer Qualifications: A minimum 3 years documented experience installing both standard and 
electrified door hardware similar in material, design, and extent to that indicated for this Project 
and whose work has resulted in construction with a record of successful in-service performance. 

D. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with 
a minimum 5 years documented experience supplying both mechanical and electromechanical 
hardware installations comparable in material, design, and extent to that indicated for this 
Project. Supplier recognized as a factory direct distributor by the manufacturers of the primary 
materials with a warehousing facility in Project's vicinity. Supplier to have on staff a certified 
Architectural Hardware Consultant (AHC) available during the course of the Work to consult 
with Contractor, Architect, and Owner concerning both standard and electromechanical door 
hardware and keying. 

E. Source Limitations: Obtain each type and variety of door hardware specified in this section from 
a single source unless otherwise indicated. 

1. Electrified modifications or enhancements made to a source manufacturer's product line 
by a secondary or third party source will not be accepted. 

2. Provide electromechanical door hardware from the same manufacturer as mechanical 
door hardware, unless otherwise indicated. 
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F. Each unit to bear third party permanent label indicating compliance with the referenced testing 
standards. 

G. Keying Conference: Conduct conference to comply with requirements in Division 01 Section 
"Project Meetings." Keying conference to incorporate the following criteria into the final keying 
schedule document: 

1. Function of building, purpose of each area and degree of security required. 
2. Plans for existing and future key system expansion. 
3. Requirements for key control storage and software. 
4. Installation of permanent keys, cylinder cores and software. 
5. Address and requirements for delivery of keys. 

H. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in 
Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), 
Installer(s), and Contractor(s) to review proper methods and the procedures for receiving, 
handling, and installing door hardware. 

1. Prior to installation of door hardware, conduct a project specific training meeting to 
instruct the installing contractors' personnel on the proper installation and adjustment of 
their respective products. Product training to be attended by installers of door hardware 
(including electromechanical hardware) for aluminum, hollow metal and wood doors. 
Training will include the use of installation manuals, hardware schedules, templates and 
physical product samples as required. 

2. Inspect and discuss electrical roughing-in, power supply connections, and other 
preparatory work performed by other trades. 

3. Review sequence of operation narratives for each unique access controlled opening. 
4. Review and finalize construction schedule and verify availability of materials. 
5. Review the required inspecting, testing, commissioning, and demonstration procedures 

I. At completion of installation, provide written documentation that components were applied 
according to manufacturer's instructions and recommendations and according to approved 
schedule. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware 
delivered to Project site. Do not store electronic access control hardware, software or 
accessories at Project site without prior authorization. 

B. Tag each item or package separately with identification related to the final Door Hardware 
Schedule, and include basic installation instructions with each item or package. 

C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software 
and related accessories directly to Owner via registered mail or overnight package service. 
Instructions for delivery to the Owner shall be established at the "Keying Conference". 

1.7 COORDINATION 

A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other 
work specified to be factory prepared for installing standard and electrified hardware. Check 
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Shop Drawings of other work to confirm that adequate provisions are made for locating and 
installing hardware to comply with indicated requirements. 

B. Door and Frame Preparation: Doors and corresponding frames are to be prepared, reinforced 
and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, 
signaling and access control system hardware without additional in-field modifications. 

1.8 WARRANTY 

A. General Warranty: Reference Division 01, General Requirements. Special warranties specified 
in this Article shall not deprive Owner of other rights Owner may have under other provisions of 
the Contract Documents and shall be in addition to, and run concurrent with, other warranties 
made by Contractor under requirements of the Contract Documents. 

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace 
components of standard and electrified door hardware that fails in materials or workmanship 
within specified warranty period after final acceptance by the Owner. Failures include, but are 
not limited to, the following: 

1. Structural failures including excessive deflection, cracking, or breakage. 
2. Faulty operation of the hardware. 
3. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
4. Electrical component defects and failures within the systems operation. 

C. Warranty Period: Unless otherwise indicated, warranty shall be one year from date of 
Substantial Completion. 

PART 2 - PRODUCTS 

2.1 BUTT HINGES 

A. Hinges: ANSI/BHMA A156.1 butt hinges with number of hinge knuckles and other options as 
specified in the Door Hardware Sets. 

1. Quantity: Provide the following hinge quantity: 

a. Two Hinges: For doors with heights up to 60 inches. 
b. Three Hinges: For doors with heights 61 to 90 inches. 
c. Four Hinges: For doors with heights 91 to 120 inches. 
d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for 

every 30 inches of door height greater than 120 inches. 

2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized for 
door thickness and clearances required: 

a. Widths up to 3’0”: 4-1/2” standard or heavy weight as specified. 
b. Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified. 

3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following: 
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a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated bearing 
hinges unless Hardware Sets indicate standard weight. 

b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated bearing 
hinges unless Hardware Sets indicate heavy weight. 

4. Hinge Options: Comply with the following: 

a. Non-removable Pins: With the exception of electric through wire hinges, provide 
set screw in hinge barrel that, when tightened into a groove in hinge pin, prevents 
removal of pin while door is closed; for the all out-swinging lockable doors. 

5. Manufacturers: 

a. McKinney (MK) - TA/T4A Series, 5-knuckle. 

2.2 CONTINUOUS HINGES 

A. Continuous Geared Hinges: ANSI/BHMA A156.26 Grade 1-600 continuous geared hinge. with 
minimum 0.120-inch thick extruded 6063-T6 aluminum alloy hinge leaves and a minimum 
overall width of 4 inches. Hinges are non-handed, reversible and fabricated to template screw 
locations. Factory trim hinges to suit door height and prepare for electrical cut-outs. 

1. Where specified, provide modular continuous geared hinges that ship in two or three 
pieces and form a single continuous hinge upon installation. 

2. Manufacturers:. 

a. Pemko (PE). 

2.3 DOOR OPERATING TRIM 

A. Flush Bolts and Surface Bolts: Provide products conforming to ANSI/BHMA A156.3 and 
A156.16, Grade 1. 

1. Flush bolts to be furnished with top rod of sufficient length to allow bolt retraction device 
location approximately six feet from the floor. 

2. Furnish dust proof strikes for bottom bolts.  
3. Surface bolts to be minimum 8” in length and U.L. listed for labeled fire doors and U.L. 

listed for windstorm components where applicable. 
4. Provide related accessories (mounting brackets, strikes, coordinators, etc.) as required 

for appropriate installation and operation. 
5. Manufacturers: 

a. Rockwood (RO). 

B. Door Push Plates and Pulls: ANSI/BHMA A156.6 door pushes and pull units of type and design 
specified in the Hardware Sets. Coordinate and provide proper width and height as required 
where conflicting hardware dictates. 

1. Offset Pull Design: Size, shape, and material as indicated in the hardware sets. Minimum 
clearance of 2 1/2-inches from face of door and offset of 90 degrees unless otherwise 
indicated. 
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2. Pulls, where applicable, shall be provided with a 10” clearance from the finished floor on 
the push side to accommodate wheelchair accessibility. 

3. Fasteners: Provide manufacturer's designated fastener type as indicated in Hardware 
Sets. When through-bolt fasteners are in the same location as a push plate, countersink 
the fasteners flush with the door face allowing the push plate to sit flat against the door. 

4. Manufacturers: 

a. Rockwood (RO). 

2.4 CYLINDERS AND KEYING 

A. General: Cylinder manufacturer to have minimum (10) years experience designing secured 
master key systems and have on record a published security keying system policy.  

B. Cylinder Types: Original manufacturer cylinders able to supply the following cylinder formats 
and types: 

1. Threaded mortise cylinders with rings and cams to suit hardware application. 
2. Rim cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised trim ring. 
3. Bored or cylindrical lock cylinders with tailpieces as required to suit locks. 
4. Tubular deadlocks and other auxiliary locks. 
5. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be 

flush and be free spinning with matching finishes. 
6. Keyway: Manufacturer’s Standard. 

C. Large Format Interchangeable Cores: Provide removable cores (LFIC) as specified, core insert, 
removable by use of a special key, and for use with only the core manufacturer's cylinder and 
door hardware. 

D. Keying System: Each type of lock and cylinders to be factory keyed.  

1. Supplier shall conduct a "Keying Conference" to define and document keying system 
instructions and requirements.  

2. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key control 
number as directed by Owner. 

3. Existing System: Field verify and key cylinders to match Owner's existing system. 

E. Key Quantity: Provide the following minimum number of keys: 

1. Change Keys per Cylinder: Two (2)  
2. Master Keys (per Master Key Level/Group): Five (5). 
3. Construction Control Keys (where required): Two (2). 
4. Permanent Control Keys (where required): Two (2). 

F. Construction Keying: Provide temporary keyed construction cores. 

G. Key Registration List (Bitting List): 

1. Provide keying transcript list to Owner's representative in the proper format for importing 
into key control software. 

2. Provide transcript list in writing or electronic file as directed by the Owner. 
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2.5 KEY CONTROL 

A. Key Control Cabinet: Provide a key control system including envelopes, labels, and tags with 
self-locking key clips, receipt forms, 3-way visible card index, temporary markers, permanent 
markers, and standard metal cabinet. Key control cabinet shall have expansion capacity of 
150% of the number of locks required for the project. 

1. Manufacturers: 

a. Lund Equipment (LU). 
b. MMF Industries (MM). 
c. Telkee (TK). 

2.6 MORTISE LOCKS AND LATCHING DEVICES 

A. Mortise Locksets, Grade 1 (Heavy Duty): Provide ANSI/BHMA A156.13, Series 1000, 
Operational Grade 1 Certified Products Directory (CPD) listed mortise locksets. Listed 
manufacturers shall meet all functions and features as specified herein. 

1. Manufacturers: 

a. ASSA ABLOY ACCENTRA, formerly known as Yale (YA) - 8800FL Series. 

2.7 CYLINDRICAL LOCKS AND LATCHING DEVICES 

A. Cylindrical Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.2, Series 4000, Operational 
Grade 1 Certified Products Directory (CPD) listed cylindrical locksets. Listed manufacturers 
shall meet all functions and features as specified herein. 

1. Manufacturers: 

a. ASSA ABLOY ACCENTRA, formerly known as Yale (YA) - 5400LN Series. 

2.8 LOCK AND LATCH STRIKES 

A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with 
curved lip extended to protect frame, finished to match door hardware set, unless otherwise 
indicated, and as follows: 

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 
manufacturer. 

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim. 
3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for 

aluminum framing. 
4. Double-lipped strikes: For locks at double acting doors. Furnish with retractable stop for 

rescue hardware applications.  

B. Standards: Comply with the following: 

1. Strikes for Mortise Locks and Latches: BHMA A156.13. 
2. Strikes for Bored Locks and Latches: BHMA A156.2. 
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3. Strikes for Auxiliary Deadlocks: BHMA A156.36. 
4. Dustproof Strikes: BHMA A156.16. 

2.9 CONVENTIONAL EXIT DEVICES 

A. General Requirements: All exit devices specified herein shall meet or exceed the following 
criteria: 

1. Exit devices shall have a five-year warranty. 
2. At doors not requiring a fire rating, provide devices complying with NFPA 101 and listed 

and labeled for "Panic Hardware" according to UL305. Provide proper fasteners as 
required by manufacturer including sex nuts and bolts at openings specified in the 
Hardware Sets. 

3. Where exit devices are required on fire rated doors, provide devices complying with 
NFPA 80 and with UL labeling indicating "Fire Exit Hardware". Provide devices with the 
proper fasteners for installation as tested and listed by UL. Consult manufacturer’s 
catalog and template book for specific requirements. 

4. Except on fire rated doors, provide exit devices with hex key dogging device to hold the 
pushbar and latch in a retracted position. Provide optional keyed cylinder dogging on 
devices where specified in Hardware Sets. 

5. Devices must fit flat against the door face with no gap that permits unauthorized dogging 
of the push bar. The addition of filler strips is required in any case where the door light 
extends behind the device as in a full glass configuration. 

6. Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's heavy 
duty escutcheon trim with threaded studs for thru-bolts.  

a. Lock Trim Design: As indicated in Hardware Sets, provide finishes and designs to 
match that of the specified locksets.  

b. Where function of exit device requires a cylinder, provide a cylinder (Rim or 
Mortise) as specified in Hardware Sets. 

7. Vertical Rod Exit Devices: Where surface or concealed vertical rod exit devices are used 
at interior openings, provide as less bottom rod (LBR) unless otherwise indicated. 
Provide dust proof strikes where thermal pins are required to project into the floor. 

8. Narrow Stile Applications: At doors constructed with narrow stiles, or as specified in 
Hardware Sets, provide devices designed for maximum 2” wide stiles. 

9. Dummy Push Bar: Nonfunctioning push bar matching functional push bar. 
10. Rail Sizing: Provide exit device rails factory sized for proper door width application.  
11. Through Bolt Installation: For exit devices and trim as indicated in Door Hardware Sets. 

B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 Certified 
Products Directory (CPD) listed exit devices. Listed manufacturers shall meet all functions and 
features as specified herein. 

1. Electromechanical exit devices shall have the following functions and features: 

a. Universal Molex plug-in connectors that have standardized color-coded wiring and 
are field configurable in fail safe or fail secure and operate from 12vdc to 24vdc 
regulated. 

b. EcoFlex or equivalent technology that reduces energy consumption up to 92% as 
certified by GreenCircle. 

c. Options to be available for request-to-exit or enter signaling, latchbolt and touchbar 
monitoring. 
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d. Field configurable electrified trim to fail-safe or fail-secure that operates from 12-
24VDC. 

e. Five-year limited warranty for electromechanical features. 

2. Manufacturers: 

a. ASSA ABLOY ACCENTRA, formerly known as Yale (YA) - 7000 Series. 

2.10 DOOR CLOSERS 

A. All door closers specified herein shall meet or exceed the following criteria: 

1. General: Door closers to be from one manufacturer, matching in design and style, with 
the same type door preparations and templates regardless of application or spring size. 
Closers to be non-handed with full sized covers. 

2. Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be U.L. 
listed for use of fire rated doors. 

3. Size of Units: Comply with manufacturer's written recommendations for sizing of door 
closers depending on size of door, exposure to weather, and anticipated frequency of 
use. Where closers are indicated for doors required to be accessible to the Americans 
with Disabilities Act, provide units complying with ANSI ICC/A117.1. 

4. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in 
Hardware Sets. 

5. Closers shall not be installed on exterior or corridor side of doors; where possible install 
closers on door for optimum aesthetics.  

6. Closer Accessories: Provide door closer accessories including custom templates, special 
mounting brackets, spacers and drop plates as required for proper installation. Provide 
through-bolt and security type fasteners as specified in the hardware sets. 

B. Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 Certified Products 
Directory (CPD) listed surface mounted, heavy duty door closers with complete spring power 
adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, frequency of 
use, and opening force. Closers to be rack and pinion type, one piece cast iron or aluminum 
alloy body construction, with adjustable backcheck and separate non-critical valves for closing 
sweep and latch speed control. Provide non-handed units standard. 

1. Heavy duty surface mounted door closers shall have a 30-year warranty. 

2. Manufacturers: 

a. ASSA ABLOY ACCENTRA, formerly known as Yale (YA) - 4400 Series. 

C. Door Closers, Surface Mounted (Unitrol): ANSI/BHMA A156.4, Grade 1 Certified Products 
Directory (CPD) listed surface mounted closers with door stop mechanism to absorb dead stop 
shock on arm and top hinge. Hold-open arms to have a spring loaded mechanism in addition to 
shock absorber assembly. Arms to be provided with rigid steel main arm and secondary arm 
lengths proportional to the door width. 

1. Manufacturers: 

a. ASSA ABLOY ACCENTRA, formerly known as Yale (YA) - Unitrol Series. 
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2.11 ARCHITECTURAL TRIM 

A. Door Protective Trim 

1. General: Door protective trim units to be of type and design as specified below or in the 
Hardware Sets. 

2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than door 
width (LDW) on stop side of single doors and 1” LDW on stop side of pairs of doors, and 
not more than 1" less than door width on pull side. Coordinate and provide proper width 
and height as required where conflicting hardware dictates. Height to be as specified in 
the Hardware Sets. 

3. Where plates are applied to fire rated doors with the top of the plate more than 16” above 
the bottom of the door, provide plates complying with NFPA 80. Consult manufacturer’s 
catalog and template book for specific requirements for size and applications. 

4. Protection Plates: ANSI/BHMA A156.6 protection plates (kick, armor, or mop), fabricated 
from the following: 

a. Stainless Steel: 300 grade, 050-inch thick. 

5. Options and fasteners: Provide manufacturer's designated fastener type as specified in 
the Hardware Sets. Provide countersunk screw holes. 

6. Manufacturers: 

a. Rockwood (RO). 

2.12 DOOR STOPS AND HOLDERS 

A. General: Door stops and holders to be of type and design as specified below or in the Hardware 
Sets. 

B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 door stops and wall bumpers. Provide 
wall bumpers, either convex or concave types with anchorage as indicated, unless floor or other 
types of door stops are specified in Hardware Sets. Do not mount floor stops where they will 
impede traffic. Where floor or wall bumpers are not appropriate, provide overhead type stops 
and holders. 

1. Manufacturers: 

a. Rockwood (RO). 

C. Overhead Door Stops and Holders: ANSI/BHMA A156.8, Grade 1 Certified Products Directory 
(CPD) listed overhead stops and holders to be surface or concealed types as indicated in 
Hardware Sets. Track, slide, arm and jamb bracket to be constructed of extruded bronze and 
shock absorber spring of heavy tempered steel. Provide non-handed design with mounting 
brackets as required for proper operation and function. 

1. Manufacturers: 

a. Norton Rixson (RF). 
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2.13 ARCHITECTURAL SEALS 

A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified 
below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and 
provide smoke, light, or sound gasketing on interior doors where indicated. At exterior 
applications provide non-corrosive fasteners and elsewhere where indicated. 

B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by 
a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control 
ratings indicated, based on testing according to UL 1784. 

1. Provide smoke labeled perimeter gasketing at all smoke labeled openings. 

C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to UL-10C. 

1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure 
Fire Tests of Door Assemblies, and NFPA 252, Standard Methods of Fire Tests of Door 
Assemblies.  

D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting 
agency, for sound ratings indicated. 

E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily 
replaceable and readily available from stocks maintained by manufacturer. 

F. Manufacturers: 

1. Pemko (PE). 

2.14 FABRICATION 

A. Fasteners: Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. Provide screws according to 
manufacturers recognized installation standards for application intended. 

2.15 FINISHES 

A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes 
complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes 
indicated by certain manufacturers for their products. 

B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, 
and other qualities complying with manufacturer's standards, but in no case less than specified 
by referenced standards for the applicable units of hardware 

C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine scheduled openings, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance. 

B. Notify architect of any discrepancies or conflicts between the door schedule, door types, 
drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have 
been resolved in writing. 

3.2 PREPARATION 

A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.  

B. Wood Doors: Comply with ANSI/DHI A115-W series. 

3.3 INSTALLATION 

A. Install each item of mechanical and electromechanical hardware and access control equipment 
to comply with manufacturer's written instructions and according to specifications. 

1. Installers are to be trained and certified by the manufacturer on the proper installation 
and adjustment of fire, life safety, and security products including: hanging devices; 
locking devices; closing devices; and seals.  

B. Mounting Heights: Mount door hardware units at heights indicated in following applicable 
publications, unless specifically indicated or required to comply with governing regulations: 

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 
Hardware for Standard Steel Doors and Frames." 

2. DHI TDH-007-20: Installation Guide for Doors and Hardware. 
3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 

"Accessibility Guidelines for Buildings and Facilities." 
4. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is 

located. 

C. Retrofitting: Install door hardware to comply with manufacturer's published templates and 
written instructions. Where cutting and fitting are required to install door hardware onto or into 
surfaces that are later to be painted or finished in another way, coordinate removal, storage, 
and reinstallation of surface protective trim units with finishing work specified in Division 9 
Sections. Do not install surface-mounted items until finishes have been completed on 
substrates involved. 

D. Push Plates and Door Pulls: When through-bolt fasteners are in the same location as a push 
plate, countersink the fasteners flush with the door face allowing the push plate to sit flat against 
the door. 

E. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with 
requirements specified in Division 7 Section "Joint Sealants." 
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F. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. 
Control the handling and installation of hardware items so that the completion of the work will 
not be delayed by hardware losses before and after installation. 

3.4 FIELD QUALITY CONTROL 

A. Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. 
Produce project punch report for each installed door opening indicating compliance with 
approved submittals and verification hardware is properly installed, operating and adjusted. 
Include list of items to be completed and corrected, indicating the reasons or deficiencies 
causing the Work to be incomplete or rejected. 

1. Organization of List: Include separate Door Opening and Deficiencies and Corrective 
Action Lists organized by Mark, Opening Remarks and Comments, and related Opening 
Images and Video Recordings. 

3.5 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

3.6 CLEANING AND PROTECTION 

A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed 
hardware installed on doors during the construction phase. Install any and all hardware at the 
latest possible time frame. 

B. Clean adjacent surfaces soiled by door hardware installation. 

C. Clean operating items as necessary to restore proper finish. Provide final protection and 
maintain conditions that ensure door hardware is without damage or deterioration at time of 
owner occupancy. 

3.7 DEMONSTRATION 

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 
electromechanical door hardware. 

3.8 DOOR HARDWARE SETS 

A. The hardware sets represent the design intent and direction of the owner and architect. They 
are a guideline only and should not be considered a detailed hardware schedule. 
Discrepancies, conflicting hardware and missing items should be brought to the attention of the 
architect with corrections made prior to the bidding process. Omitted items not included in a 
hardware set should be scheduled with the appropriate additional hardware required for proper 
application and functionality. 

1. Quantities listed are for each pair of doors, or for each single door. 
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2. The supplier is responsible for handing and sizing all products. 
3. Where multiple options for a piece of hardware are given in a single line item, the supplier 

shall provide the appropriate application for the opening. 
4. At existing openings with new hardware the supplier shall field inspect existing conditions 

prior to the submittal stage to verify the specified hardware will work as required. Provide 
alternate solutions and proposals as needed. 

B. Products listed in the hardware sets shall be supplied by and in accordance with the 
requirements described in the specification section as noted for each item. 

1. Section 08 71 00 – Door Hardware. 

C. Manufacturer’s Abbreviations: 

 
      1. GS - ASSA ABLOY Glass Solutions     
      2. MK - McKinney     
      3. MR - Markar     
      4. PE - Pemko     
      5. RF - Rixson     
      6. SU - Securitron     
      7. RO - Rockwood     
      8. YA - ASSA ABLOY ACCENTRA     
      9. SA - SARGENT     
      10. OT - Other     
      11. HS - HES     
      12. NO - Norton     

  
  

Hardware Sets 
  

Set: 1.0 
Doors: 1, 25, 26, 27, 28, 29, 29A, 30, 30A, 31, 37, 37A, 7 
  
1 Continuous Hinge CFM__SLF-HD1 PT  PE 087100 
1 Electric Power Transfer EL-CEPT 630 SU 087100 

1 Rim Exit Device, Nightlatch 7100 MELR 121NL K845xCT6LL 
ECK1 630 YA 087100 

1 Permanent Core 1210 GB 626 YA 087100 
1 Door Pull BF157 US32D RO 087100 
1 Surface Closer UNI4400 689 YA 087100 
1 Kick Plate K1050 10" high CSK BEV US32D RO 087100 
1 Gasketing By Alum Storefront Mfr  OT  
1 Rain Guard 346C  PE 087100 
1 Sweep 18061CNB  PE 087100 
1 Threshold 273x224AFGT  PE 087100 

https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954402,211954569,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211975319,211975297,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212033382,212033033,212032894,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212033382,212033033,212032894,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212033272,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873881,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212002982,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874125,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874284,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211955770,
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1 Harness, Frame QC-C1500P  MK 087100 
1 Harness, Exits QC-C__P  MK 087100 
1 Card Reader By Security System Supplier  OT  
1 Power Supply AQD/AQL Series  SU 087100 

1 Wiring Diagram Elevation and Point to Point as 
Specified  OT  

  
Notes: Theory of operation: 
- Door normally closed and secure. 
- Presenting valid credential at card reader retracts latch in exit device, allowing ingress. 
- In the event of power failure, door remains closed and secure. 
- Manual key override provided. 
- Free egress allowed at all times. 
 
  

Set: 2.0 
Doors: 5 
  
3 Hinge, Full Mortise, Int TA2714 [NRP] US26D MK 087100 
1 Storeroom Lock AU 5405LN Temp Core-LFIC 626 YA 087100 
1 Permanent Core 1210 GB 626 YA 087100 
1 Conc Overhead Stop 5-_36 652 RF 087100 
  

Set: 4.0 
Doors: 4 
  
3 Hinge, Full Mortise, Int TA2714 [NRP] US26D MK 087100 
1 Office Lock AU 5404LN Temp Core-LFIC 626 YA 087100 
1 Permanent Core 1210 GB 626 YA 087100 
1 Wall/Floor Stop 409 [OR] 441 US26D RO 087100 
  

 
 
 
 

Set: 5.0 
Doors: 6 
  
6 Hinge, Full Mortise, Int TA2714 [NRP] US26D MK 087100 
2 Flush Bolt 555 (12", 72" A.F.F.) US26D RO 087100 
1 Dust Proof Strike 570 US26D RO 087100 
1 Institutional Lock AU 5430LN 626 YA 087100 
2 Conc Overhead Stop 5-_36 652 RF 087100 
1 Surface Closer 4400 689 YA 087100 
2 Kick Plate K1050 10" high CSK BEV US32D RO 087100 

https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954233,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954229,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211975079,211975090,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212028937,167999461,168612583,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954045,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212032529,212032534,212032499,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212033272,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=70787687,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212028937,211948462,167999461,168612583,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954045,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212032529,212032533,212032499,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212033272,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873923,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212028937,211948354,167999461,168612583,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954045,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873942,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=114112275,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212032529,212032546,212032499,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=70787687,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212002982,
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Notes: ***Verify with AHJ that the above specified hardware items do not conflict with life safety.*** 
  

Set: 6.0 
Doors: 2 
  
3 Hinge, Full Mortise, Int TA2714 [NRP] US26D MK 087100 
1 Privacy Lock AUR 8802FL V21 626 YA 087100 
1 Surface Closer 4400 689 YA 087100 
1 Kick Plate K1050 10" high CSK BEV US32D RO 087100 
1 Wall/Floor Stop 409 [OR] 441 US26D RO 087100 
1 Gasketing S88BL  PE 087100 
  

Set: 7.0 
Doors: 3, 4A 
  
3 Hinge, Full Mortise, Int TA2714 [NRP] US26D MK 087100 
1 Electric Power Transfer EL-CEPT 630 SU 087100 
1 Fail Secure Lock AU 5491LN Temp Core-LFIC 626 YA 087100 
1 Permanent Core 1210 GB 626 YA 087100 
1 Surface Closer 4400 689 YA 087100 
1 Kick Plate K1050 10" high CSK BEV US32D RO 087100 
1 Wall/Floor Stop 409 [OR] 441 US26D RO 087100 
1 Harness, Frame QC-C1500P  MK 087100 
1 Harness, Locks QC-C__P  MK 087100 
1 Card Reader By Security System Supplier  OT  
1 Power Supply AQD/AQL Series  SU 087100 

1 Wiring Diagram Elevation and Point to Point as 
Specified  OT  

  
Notes: Theory of Operation: 
- Door normally closed and secure. 
- Presenting valid credential at card reader energizes lock, allowing ingress. 
- In the event of power failure, door remains closed and secure. 
- Manual key override provided. 
- Free egress allowed at all times. 
 
  

Set: 8.0 
Doors: 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 32, 33, 34, 35, 36, 8, 9 
  
1 All Hardware By Overhead Door Manufacturer  OT  
  

 

https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212028937,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954045,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212032394,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212002982,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873923,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168874097,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212028937,211948462,167999461,168612583,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212028937,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954045,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211975319,211975297,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212032529,212032554,212032499,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212033272,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=212002982,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=168873923,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954233,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211954241,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211975079,211975090,
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END OF SECTION 
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PART 1 GENERAL 
 
1.1  SECTION INCLUDES 
 

A.   Glass and glazing for doors, windows and storefronts. 
 
1.2  RELATED SECTIONS 
 

A. Section 079000 - Joint Sealers:  Sealant and back-up material. 
 
 B.  Section 081110 - Standard Steel Doors. 
 

C.   Section 081120 - Standard Steel Frames. 
 

D. Section 084100 - Aluminum Entrances and Storefronts. 
 
1.3  REFERENCES 
 

A. ANSI/ASTM E330 - Structural Performance of Exterior Windows, Curtain Walls, and Doors by 
Uniform Static Air Pressure Difference. 

 
B. ANSI Z97.1 - Safety Performance Specifications and Methods of Test for Safety Glazing Used 

in Buildings. 
 

C. ASTM C1036 - Flat Glass. 
 

D. ASTM C1048 - Heat-Treated Flat Glass - Kind HS, Kind FT Coated and Uncoated Glass. 
 

E. FGMA - Glazing Manual. 
 

F. FGMA - Sealant Manual. 
 

G. FS TT-S-001657 - Sealing Compound, Single Component, Butyl Rubber Based, Solvent 
Release Type. 

 
H. FS TT-S-00230 - Sealing Compounds, Synthetic-Rubber Base, Single Component, Chemically 

Curing. 
 
 I. FS TT-S-01543 - Sealing Compound, Silicone Rubber Base. 
 
 J. Laminators Safety Glass Association - Standards Manual. 
  
1.4  PERFORMANCE REQUIREMENTS 
 

A. Glass and glazing materials of this Section shall provide continuity of building enclosure vapor 
and air barrier: 
1. In conjunction with materials described in Section 07900. 
2. Maintain continuous air and vapor barrier throughout glazed assembly from glass pane to 

heel bead of glazing sealant. 
 
 
 

B. Size glass to withstand dead loads and positive and negative live loads acting normal to plane 
of glass as calculated in accordance with applicable code in accordance with ANSI/ASTM E330. 
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C. Limit glass deflection to 1/200 or flexure limit of glass with full recovery of glazing materials, 

whichever is less. 
 
1.5  SUBMITTALS 
 

A. Submit under provisions of Division 1 - General Requirements. 
 

B. Product Data on Glass Types Specified:  Provide structural, physical and environmental 
characteristics, size limitations, special handling or installation requirements. 

 
C. Product Data on Glazing Compounds:  Provide chemical, functional, and environmental 

characteristics, limitations, special application requirements. Identify available colors. 
 

D. Manufacturer's Installation Instructions:  Indicate special precautions required. 
 
1.6  QUALITY ASSURANCE 
 

A. Perform Work in accordance with FGMA Glazing Manual FGMA Sealant Manual for glazing 
installation methods. 

 
1.7  ENVIRONMENTAL REQUIREMENTS 
 

A. Do not install glazing when ambient temperature is less than 50 degrees F. 
 

B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing 
compounds. 

 
1.8  FIELD MEASUREMENTS 
 

A. Verify that field measurements are as indicated on shop Drawings. 
  
1.9  COORDINATION 
 

A. Coordinate Work under provisions of Division 1 - General Requirements. 
 

B. Coordinate the Work with glazing frames, wall openings, and perimeter air and vapor seal to 
adjacent Work. 

 
1.10 WARRANTY 
 

A. Provide five year manufacturer's warranty under provisions of Division 1 - General 
Requirements. 

B.   Warranty:  Include coverage for reflective coating on mirrors and replacement of same. 
 
 
 PART 2  PRODUCTS 
 
2.1  MANUFACTURERS - FLAT GLASS MATERIALS 
 
 A. Pittsburgh Plate Glass.  
  
 B. Substitutions: Under provisions of Division 1 - General Requirements. 
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2.2  FLAT GLASS MATERIALS 
  

A. Insulated Glass: ASTM E774 and ASTM E773; double pane with glass elastomer edge seal; 
outer pane of ¼” clear annealed  glass and interior pane of ¼” clear annealed Solarban 60 Low-
E #3 surface glass; purge interior space with dry hermetic air; total unit thickness of 1" 
minimum; Type G-1. 

 
 B. Insulated Safety Glass: ASTM E774 and ASTM E773; double pane with glass elastomer edge 

seal; outer pane of ¼” tempered clear glass and interior pane of ¼” tempered clear Solarban 60 
Low-E #3 surface glass; purge interpane space with dry hermetic air; total unit thickness of 1" 
minimum; Type G-2. 

 
 C. Safety Glass: Clear, fully tempered with horizontal tempering conforming to ANSI Z97.1; 1/4 

inch thick; Type G-3.   
 
 D. See Architectural Drawings for additional glazing types/requirements.  
 
2.3  GLAZING COMPOUNDS 

    
  A. Acrylic Sealant:  FS TT-S-00230, Type II, Class A; single component; cured Shore A hardness 

of 15- 25 non-bleeding color as selected. 
 
2.4  GLAZING ACCESSORIES 
 
   A. Setting Blocks: Neoprene 80 - 90 Shore A durometer hardness, length of 0.1 inch for each 

square foot of glazing or minimum 4 inch x width of glazing rabbet space minus 1/16 inch x 
height to suit glazing method and pane weight and area. 

 
B. Spacer Shims:  Neoprene 50 - 60 Shore A durometer hardness, minimum 3 inch long x one half 

the height of the glazing stop x thickness to suit application, self adhesive on one face. 
 
 C.   Glazing Clips:  Manufacturer's standard type. 
  
 
 PART 3 EXECUTION 
 
3.1  EXAMINATION 
 
 A.   Verify prepared openings under provisions of Division 1 - General Requirements. 
 

B. Verify that openings for glazing are correctly sized and within tolerance. 
 

C. Verify that surfaces of glazing channels or recesses are clean, free of obstructions, and ready to 
receive glazing. 

  
3.2  PREPARATION 
 
 A. Clean contact surfaces with solvent and wipe dry. 
 
 B. Seal porous glazing channels or recesses with substrate compatible primer or sealer. 
 

C. Prime surfaces scheduled to receive sealant. 
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3.3    INTERIOR - DRY METHOD (TAPE AND TAPE) 
 
    
 A. Cut glazing tape to length and set against permanent stops, projecting 1/16 inch above sight 

line. 
   
   B. Place setting blocks at 1/4 points with edge block no more than 6 inches from corners. 
 

C. Rest glazing on setting blocks and push against tape for full contact at perimeter of pane or unit. 
 

D. Place glazing tape on free perimeter of glazing in same manner described above. 
 
   E. Install removable stop without displacement of tape.  Exert pressure on tape for full continuous 

contact. 
 

F. Knife trim protruding tape. 
 
3.4  EXTERIOR - WET/DRY METHOD 
 
   A. Cut glazing tape to length and set against permanent stops, 3/16 inch below sight line.  Seal 

corners by butting tape and dabbing with sealant. 
 
   B. Apply heel bead of sealant along intersection of permanent stop with frame ensuring full 

perimeter seal between glass and frame to complete the continuity of the air and vapor seal. 
 
   C. Place setting blocks at 1/4 points with edge block no more than 6 inches from corner. 
 

D. Rest glazing on setting blocks and push against tape and heel bead of seanant with sufficient 
pressure to attain full contact at perimeter of pane or glass unit. 

 
   E. Install removable stops, with spacer strips inserted between glazing and applied stops, 1/4 inch 

below sight line. 
 
   F. Fill gap between glazing stop with sealant to depth equal to bite of grame on glazing, but not 

more than 3/8 inch below sight line. 
 
   G. Apply cap bead of sealant along void between the stop and the glazing, to uniform line, flush 

with sight line.  Tool or wipe sealant surface smooth. 
 
3.5  CLEANING 
 

A. Clean work under provisions of Division 1 - General Requirements. 
 

B. Remove glazing materials from finish surfaces. 
 

C. Remove labels after work is complete. 
 
3.6  PROTECTION OF FINISHED WORK 
 

A. Protect finished Work under provisions of Division 1 - General Requirements.  
 

B. After installation, mark pane with an 'X' by using removable plastic tape or paste.  
 
 
 END OF SECTION 
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PART 1   GENERAL 
 
1.1 SUMMARY 
 

A. Section Includes: 
  1. Gypsum Sheathing board. 
  2. Accessories. 
 
 B. Related Sections: 
  1. Section 061000 - Rough Carpentry: Wood blocking. 
  2. Section 099100 – Paints and Coatings:  Surface finish. 

 
1.2  REFERENCES 
 

A. American Society for Testing and Materials: 
  1. ASTM C36 - Gypsum Wallboard. 
  2. ASTM C475 - Joint Treatment Materials for Gypsum Wallboard Construction. 
  3. ASTM C754 - Installation of Framing Members to Receive Screw Attached 

Gypsum Wallboard, Backing Board, or Water-Resistant Backing Board. 
  4. ASTM C840 - Application and Finishing of Gypsum Board. 
  5. ASTM C1002 - Steel Drill Screws for the Application of Gypsum Board. 
 

B. Gypsum Association: 
  1. GA-201 - Gypsum Board for Walls and Ceilings. 
  2. GA-216 - Recommended Specifications for the Application and Finishing of 

Gypsum Board. 
  3. GA-600 - Fire Resistance Design Manual 
 
1.4  SUBMITTALS 
 

A. Submit under provisions of Division 1 - General Requirements. 
 

B. Product Data:  Provide data on metal framing, gypsum board, joint and tape. 
 
1.5  QUALITY ASSURANCE 
 

A. Perform Work in accordance with ASTM C840 and GA-600.  
 
1.6  QUALIFICATIONS 
 

A. Applicator:  Company specializing in performing the work of this section with minimum  
3 years’ documented experience. 
 

1.7 REGULATORY REQUIREMENTS  
 

A. Conform to applicable code for fire-rated assemblies and as referenced on drawing 
details. 
 
 

PART 2   PRODUCTS 
 
2.1  GYPSUM BOARD SYSTEM 
 

B. Manufacturers: 
  1. Georgia Pacific - Basis of Design. 
  2. National Gypsum. 
  3. USG Corp 
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  4. Or approved equal. 
5. Substitutions: Under provisions of Division 1 - General Requirements. 

 
2.2 MATERIALS 

 
A. Abuse Resistant Gypsum Board: Hi-Abuse Brand Wallboard, fire resistant gypsum core 

encased in a heavy, smooth, white abrasion resistant paper on the face side and heavy 
liner paper on the back side, 5/8" thick. Conforming to the physical properties of ASTM 
C36 and ASTM C1177 on Glass mat back.  Rating of 10 “No Mold Growth” as tested for 
4 weeks according to ASTM D3273 ‘Armor Plus’ manufactured by Georgia-Pacific 
Corporation or approved equal. 
 

2.3 ACCESSORIES 
 

A. Acoustic Insulation: As specified in Section 072130 - Batt Insulation. 
 
 B. Acoustical Sealant:  Non-hardening, non-skinning, for use in conjunction with gypsum 

board; recommended by manufacturer. 
 

C. Corner Beads:  Metal.  
 

D. Edge Trim: Metal. 
      

 E. Joint Materials:  ASTM C475; reinforcing tape, joint compound, adhesive, and water. 
 

F. Joint Tape (Abuse Resistant Gypsum Board): 2" wide, 10x10 glass mesh tape. 
 
 G. Fasteners:  ASTM C1002, Type S12; size and finish as recommended by manufacturer. 
 

H. Adhesive: General purpose; as recommended by panel manufacturer. 
 

  
PART 3   EXECUTION 
 
3.1 EXAMINATION 
 

A. Verify site conditions under provisions of Division 1 - General Requirements. 
 
B.  Verify that site conditions are ready to receive work and opening dimensions are as 

indicated on shop drawings.  
 
3.2 GYPSUM BOARD INSTALLATION 
 

A. Install gypsum board in accordance with GA-201, GA-216 and GA-600. 
 
B. Erect single layer standard gypsum board in most economical direction, with ends and 

edges occurring over firm bearing.        
 
C. Use screws when fastening gypsum board to metal furring or framing.  
 
D. Place control joints consistent with lines of building spaces.  
 
E. Place corner beads at external corners.  Use longest practical length.  Place edge trim 

where gypsum board abuts dissimilar materials. 
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3.3 JOINT TREATMENT 
 

A. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready 
to receive finishes. 

 
A. Feather coats onto adjoining surfaces so that camber is maximum 1/32 inch. 

 
B. Taping, filling, and sanding is not required at surfaces behind adhesive applied ceramic 

tile. 
 

3.4 TOLERANCES 
 
A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 

10 feet in any direction. 
 
3.5 FINISH (INTERIOR GWB) 
 
 A. Level 1: Areas above finished ceilings, concealed from view. 
  1. All joints and interior angles to have tape set in joint compound. 

  2. Surface free of excess joint compound. 
  3. Tool marks and ridges are acceptable. 
 
 B. Level 5: All walls, ceilings, and soffits exposed to view. 
  1. All joints and interior angles to have tape set in joint compound and two separate 

coats of joint compound applied over all flat joints and one separate coat of joint 
compound applied over interior angles. 

  2. Fastener heads and accessories covered with three separate coats of joint 
compound. 

  3. All joint compound to be smooth and free of tool marks and ridges. 
  4. A skim coat of joint compound, or material manufactured especially for this 

purpose, is applied to the entire surface. 
         
  
 
 
 

END OF SECTION 
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PART 1  GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Suspended metal grid ceiling system and perimeter trim. 
 

B. Acoustical tile. 
 

1.2 REFERENCES 
 

A. ASTM C635 - Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings. 
 

B. ASTM C636 - Installation of Metal Ceiling Suspension Systems for Acoustical Tile and 
Lay-in Panels. 

 
C. ASTM E1264 - Classification of Acoustical Ceiling Products. 

 
D. Ceilings and Interior Systems Contractors Association (CISCA) - Acoustical Ceilings:  

Use and Practice. 
 
1.3  SYSTEM DESCRIPTION 
 

A. Suspension system to rigidly secure acoustical ceiling system including integral 
mechanical and electrical components with maximum deflection of 1/360. 

 
1.4  SUBMITTALS 
          

A. Submit under provisions of Division 1 - General Requirements. 
 
 B. Product Data:  Provide data on metal grid system components and acoustical units. 
 
 C. Samples:  Submit two samples full size illustrating material and finish of acoustical units. 
 
 D. Samples:  Submit two samples each, of suspension system main runner, cross runner, 

 and edge trim. 
 
 E. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter 

 conditions requiring special attention. 
 
1.5  QUALIFICATIONS 
 

A. Grid Manufacturer:  Company specializing in manufacturing the products specified in this 
section with minimum three years documented experience. 

 
B. Acoustical Unit Manufacturer:  Company specializing in manufacturing the products 

specified in this section with minimum three years documented experience. 
 
1.6  REGULATORY REQUIREMENTS 
 

A. Conform to applicable codes for combustibility requirements for materials. 
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1.7  ENVIRONMENTAL REQUIREMENTS 
 

A. Maintain uniform temperature of minimum 60 degrees F and maximum humidity of 40 
percent prior to, during, and after acoustical unit installation. 

 
1.8  SEQUENCING 
 

A. Sequence work under the provisions of Division 1 - General Requirements. 
 

B. Sequence work to ensure acoustical ceilings are not installed until building is enclosed, 
sufficient heat is provided, dust generating activities have terminated, and overhead work 
is completed, tested, and approved. 

 
C. Install acoustical units after interior wet work is dry. 

 
1.9 EXTRA MATERIALS 
 

A. Furnish under provisions of Division 1 - General Requirements. 
 

B. Provide two unopened boxes of each tile to Owner. 
 
 
 PART 2  PRODUCTS 
 
2.1 MANUFACTURERS - SUSPENSION SYSTEM 
 
 A. Armstrong Contract Interiors.   
 
 B. Substitutions: Under provisions of Division 1 - General Requirements. 
 
2.2 SUSPENSION SYSTEM MATERIALS 
 
 A. Non-fire Rated Grid:  ASTM C635, intermediate duty; exposed T; components die cut and 
  interlocking; hot dipped galvanized.  Product: Prelude 15/16" T-bar grid suspension  
  system.   
 
 B. Grid: Prelude 15/16" Grid – White. 

 
C. Accessories:  Stabilizer bars, hold-down clips, splices, edge and moldings required for 

suspended grid system.  
 
 D. Support Channels and Hangers: Hot dipped galvanized; size and type to suit application 

and ceiling system flatness requirement specified. 
 
2.3 MANUFACTURERS - ACOUSTICAL UNITS 
 
 A. Armstrong Contract Interiors. 
 
 B. Substitutions: Under provisions of Division 1 - General Requirements.  
 
2.4 ACOUSTICAL UNIT MATERIALS 
 
 A. Acoustical Tile - Armstrong Angled Tegular Dune No. 1776; conforming to the following: 
  1. Size:  24 x 48 inches. 
  2.   Thickness: 5/8 inch. 
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  3.   Composition:  Wet-formed mineral fiber. 
4. NRC Range:  .50-.60 

  5.   CAC Range: 35 
  6.   Edge Detail: Angled tegular lay-in. 
  7.   Surface Burning Characteristics:  Flame spread 25 or under. 
  8.   Grid:  15/16 inch. 
  9.   Color:  White. 

10. Factory applied vinyl latex paint. 
  11. Humidity Resistance: Humiguard Plus. 
 
2.5 ACCESSORIES 
 
 A.   Touch-up Paint:  Type and color to match acoustical and grid units. 
 
 PART 3  EXECUTION 
 
3.1 EXAMINATION 
 
 A. Verify site conditions under provisions of Division 1 - General Requirements. 
 
 B. Verify that layout of hangers will not interfere with other work. 
 
3.2 INSTALLATION - LAY-IN GRID SUSPENSION SYSTEM 
 
 A. Install suspension system in accordance with ASTM C636 and manufacturer's   
  instructions and as supplemented in this section. 
 
 B. Install system capable of supporting imposed loads to a deflection of 1/360 maximum. 
 

C.   Locate system on room axis according to reflected ceiling plan. 
 

D. Install after major above ceiling work is complete.  Coordinate the location of hangers 
with other work. 

 
E. Hang suspension system independent of walls, columns, ducts, pipes and conduit.  

Where carrying members are spliced, avoid visible displacement of face plane of 
adjacent members. 

 
F. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the 

nearest affected hangers and related carrying channels to span the extra distance. 
  

G. Do not support components on main runners or cross runners if weight causes total dead 
load to exceed deflection capability.   

 
H. Do not eccentrically load system or produce rotation of runners. 

 
I. Install edge molding at intersection of ceiling and vertical surfaces, using longest practical 

lengths.  Miter corners.  Provide edge moldings at junctions with other interruptions. 
 
3.3 INSTALLATION - ACOUSTICAL UNITS 
 
 A. Install acoustical units in accordance with manufacturer's instructions. 
 
 B. Fit acoustical units in place, free from damaged edges or other defects detrimental to  
  appearance and function. 
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 C. Lay directional patterned units one way with pattern parallel to room axis.  Fit border trim  
  neatly against abutting surfaces. 
  
 D. Install units after above ceiling work is complete. 
 

E. Install acoustical units level, in uniform plane, and free from twist, warp and dents. 
 

F. Cut tile to fit irregular grid and perimeter edge trim.  Field rabbet tile edge.  Double cut 
and field paint exposed edges of tegular units. 

 
3.4  ERECTION TOLERANCES 
 

A. Maximum Variation from Flat and Level Surface: 1/8 inch in 10 feet. 
 

B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 
degrees. 

 
 
 
 
 
 

END OF SECTION 
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PART 1 GENERAL 
 
1.1 SUMMARY 
 

A. Section Includes: 
1. Resilient vinyl tile flooring (VCT). 
2. Resilient wall base. 
 

B. Related Sections: 
1. Section 033000 – Cast-In-Place Concrete. 
2. Section 061000 – Rough Carpentry. 
3.  Section 092600 – Gypsum Board Systems. 

 
1.2 REFERENCES 
 

A. American Society for Testing and Materials: 
1. ASTM E648/NFPA 253 - Critical Radiant Flux - Class 1. 
2. ASTM E 662/NFPA 258 - Smoke - 450 or less. 
3. ASTM E84/NFPA 255 - Steiner Tunnel Test - Class C. 
4. ASTM F1066 - Vinyl Composition Floor Tile. 
5. ASTM F1861 Type TP, Group 1 (Solid) Standard Spec. for Resilient Wall Base. 
6. ATM D2240; Vinyl - 90, Shore A. 

 
   B. FS-SS-W-40 - Wall Base:  Rubber and vinyl plastic. 
 
1.3 SUBMITTALS 
 

A. Submit under provisions of Division 1 - General Requirements: Submittals. 
 

B. Product Data: Provide data on specified products, describing physical and performance 
characteristics; sizes, patterns, and colors available. 

 
C. Samples: Submit two samples, 2 x 2 inch in size illustrating color and pattern for each 

floor material for each color specified. 
 

D. Submit two-inch long samples of base material for each color specified. 
 

E. Manufacturer's Installation Instructions: Indicate special procedures and perimeter 
conditions requiring special attention. 

 
1.4 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store, protect and handle products to site under provisions of Division 1 - General 
Requirements: Storage and Protection. 

 
1.5 ENVIRONMENTAL REQUIREMENTS 
 

A. Store materials for three days prior to installation in area of installation to achieve 
temperature stability. 

 
B. Maintain ambient temperature required by adhesive manufacturer three days prior to, 

during, and 24 hours after installation of materials. 
 
1.6  MAINTENANCE DATA 
 

A. Submit under provisions of Division 1 - General Requirements: Operation and 
Maintenance Data. 
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B. Maintenance Data:  Include maintenance procedures, recommended maintenance 
materials, and suggested schedule for cleaning, stripping, and re-waxing. 

 
1.7  EXTRA MATERIALS 
 

A. Provide a total of 100 sq ft of VCT flooring of percentages specified and 50 lineal feet of 
base. 

 
PART 2 PRODUCTS 
 
2.1  MANUFACTURERS 
 

A. Vinyl Composition Tile:  
1. Armstrong (Standard Excelon) 
2. Or Approved Equal 

 
B. Vinyl Wall Base: 

1. Johnsonite / Tarkett 
2. Or Approved equal. 

 
2.2 MATERIALS - VINYL TILE FLOORING (VCT) 
 

A. Vinyl Composition Tile:  ASTM F1066: 
1. Size:    12 x 12 inch  
2. Thickness:   1/8 inch  
3. Design:   non-directional 
4.   Color:   To Be Selected (Assume 2 Colors) 
5. Pattern:  Random pattern. Two tile mix. Mix to be 80% / 20%. 

 
2.3 MATERIALS - VINYL BASE 
 

A. Base: Homogenous polyvinyl chloride (PVC) wall base, coved; pre-molded external 
corners: 
1. Height:  4-inch.  
2. Thickness:   1/8 inch thick. 
3. Length:   Roll (100 feet minimum). 
4. Color:   To Be Selected (Assume 2 Colors) 
 

2.4 ACCESSORIES 
 

A. Subfloor Filler:  White premix latex; type recommended by adhesive material 
manufacturer. 

 
B. Primers and Adhesives:  Waterproof; types recommended by flooring manufacturer. 
 
C. Transition Strips: Thickness change or change in material from VCT to any other 

material. Provide vinyl tile adapter. Colors as selected by Architect. 
 

D. Sealer and Wax:  Types recommended by flooring manufacturer. 
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PART 3 EXECUTION 
 
3.1 EXAMINATION 
 

A. Verify concrete floors are dry to a maximum moisture content of 7 percent, and exhibit 
negative alkalinity, carbonization, or dusting. 

 
B. Verify floor and lower wall surfaces are free of substances that may impair adhesion of 

new adhesive and finish materials. 
 
3.2 PREPARATION 
 

A. Remove sub-floor ridges and bumps. Fill minor or local low spots, cracks, joints, holes, 
and other defects with sub-floor filler to achieve smooth, flat, hard surface. 

 
B. Prohibit traffic until filler is cured. 

 
C. Vacuum clean substrate. 

 
D. Apply primer to required surfaces. 
 
E. Conduct calcium chloride tests or perform relative humidity test. 
 
F. Conduct bond tests for compatibility with substrate. 

 
G. Test concrete floors for alkalinity. Floor to be in the range of 5 - 9 on the pH scale. 

 
3.3 INSTALLATION - TILE FLOORING 
 

A. Install in accordance with manufacturer's instructions.   
 

B. Spread only enough adhesive to permit installation of materials before initial set. 
 

C. Set flooring in place, press with heavy roller to attain full adhesion. 
 

D. Lay flooring with joints and seams parallel to building lines to produce symmetrical tile 
pattern. 

 
E. Terminate flooring at centerline of door openings where adjacent floor finish is dissimilar. 

 
F. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to 

produce tight joints. 
 
3.4 INSTALLATION - BASE 
 

A. Fit joints tight and vertical. Maintain maximum measurement between joints. 
 

B. Miter internal corners. At external corners, 'V' cut back of base strip to 2/3 of its thickness 
and fold. At exposed ends, use pre-molded units. 

 
C. Install base on solid backing. Bond tight to wall and floor surfaces. 

 
D. Scribe and fit to door frames and other interruptions. 

 
E. Maintain 65 degrees for a minimum of 24 hours in all areas scheduled to receive base 

before, during and after installation. 
 
F. Uncoil base for a minimum of 24 hours prior to installation. 
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3.5 CLEANING 
 

A. Clean work under provisions of Division 1 - General Requirements: Final Cleaning. 
 

B. Remove access adhesive from floor, base, and wall surfaces without damage. 
 

C. Clean, seal, and wax floor and base surfaces in accordance with manufacturer's 
instructions. 

 
3.6 PROTECTION OF FINISHED WORK 
 

A. Prohibit traffic on floor finish for 48 hours after installation. 
 
3.7 SCHEDULE 
 

A. See Architectural Drawings, Finish Schedule for Materials and Locations.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

END OF SECTION 
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 PART 1  GENERAL 
 
1.1 SECTION INCLUDES 
 
 A. Walk off carpet tile placed with glue-down method. 
 
 B. Accessories. 
 
1.2 RELATED SECTIONS 
 
 A. Section 033000 - Cast-in-Place Concrete. 
            
 B. Section 096500 - Resilient Flooring:  resilient tile flooring; base and accessories. 

 
1.3 REFERENCES 
 

A. ASTM D2859 - Test Method for Flammability of Finished Textile Floor Covering 
Materials. 

 
B. ASTM E84 - Surface Burning Characteristics of Building Materials. 

 
C. ASTM E648 - Critical Radiant Flux of Floor Covering Systems Using a Radiant Heat 

Energy Source. 
 

D. NFPA 253 - Test for Critical Radiant Flux of Floor Covering Systems. 
 
1.4 SUBMITTALS 
 

A. Submit under provisions of Division 1 - General Requirements 
 

B. Product Data:  Provide data on specified products, describing physical and performance 
characteristics; sizes, patterns, colors available, and method of installation. 

 
   C. Samples:  Submit two samples 6 x 6 inch in size illustrating color and pattern for each 

carpet material specified. 
 

D. Manufacturer's Installation Instructions:  Indicate special procedures, and perimeter 
conditions requiring special attention. 

 
1.5 QUALIFICATIONS 
 

A.         Manufacturer:  Company specializing in manufacturing specified carpet with minimum 
three years documented experience.  

 
B.          Installer:  Company specializing in installing carpet with minimum three years 

documented experience and approved by manufacturer.  
 
1.6 REGULATORY REQUIREMENTS 
 

A. Conform to applicable codes for flame/smoke rating requirements in accordance with 
ASTM E84. 

 
B. Conform to ASTM D2859 for surface flammability ignition test. 
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1.7 ENVIRONMENTAL REQUIREMENTS 
 

A. Store materials for 3 days prior to installation in area of installation to achieve 
temperature stability. 

 
B. Maintain minimum 70 degrees F ambient temperature 3 days prior to, during and 24 

hours after installation. 
 
1.8 MAINTENANCE DATA 
 

A. Submit under provisions of Division 1 - General Requirements. 
 

B. Maintenance Data:  Include maintenance procedures, recommended maintenance 
materials, and suggested schedule for cleaning. 

 
1.9 EXTRA MATERIAL 
 

A. Furnish under provisions of Division 1 - General Requirements. 
 

B. Provide a total of 90 sq ft of carpeting of main type, color, and pattern specified. 
  
 
PART 2  PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS - CARPETING / WALK-OFF CARPET 
            
 A. Mannington Commercial - Walk-Off Carpet Tile. 
 
 B. Substitutions: Under Provisions of Division 1 - General Requirements. 
  
2.2 MATERIALS - WALK-OFF CARPET TILE 
 
 A. Mannington – Ruffian II; 24" x 24" modular carpet tile, Infinity modular backing; 38 oz. 

face weight; post production type 6, 6 solution dyed nylon plus scraper fiber; color as 
selected by Architect.  (Assume 1 color). 

 
 B. Installation Method:  Monolithic. 
 
2.3 ACCESSORIES 
 

A. Sub-Floor Filler:  White premix latex; type recommended by adhesive material 
manufacturer. 

 
B. Adhesive: Recommended by entrance mat manufacturer. 

 
 C. Transition Strips:  As required to accommodate changes in flooring materials color as 

selected by Architect. 
 
 
 PART  3 EXECUTION 
 
3.1 EXAMINATION 
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 A. Verify that surfaces are smooth and flat with maximum variation of 1/4 inch in 10 ft, and  
  are ready to receive work. 
 
3.2 PREPARATION 
 
 A. Remove sub-floor ridges and bumps.  Fill minor or local low spots, cracks, joints, holes,  
  and other defects with sub-floor filler. 
 
 B. Apply, trowel, and float filler to achieve smooth, flat, hard surface.  Prohibit traffic until  
  filler is cured. 
 
 C. Vacuum clean substrate. 
 
3.3 INSTALLATION 
 
 A. Install carpet tile and adhesive in accordance with manufacturers' instructions. 
 
 B. Verify carpet tile match before cutting to ensure minimal variation between dye lots. 
 
 C. Double cut carpet tile, to allow intended seam and pattern match.  

Make cuts straight, true, and unfrayed.  Edge seam carpet at public areas. 
 
 D. Lay carpet tile tight and flat on subfloor, well fastened at edges, with a uniform   
  appearance.  Provide monolithic color, pattern, and texture match within any one area. 
 

E. Do not change run of pile in any room where carpet tile is continuous through a wall 
opening into another room.  Locate change of color or pattern between rooms under door 
centerline. 

 
F. Cut and fit carpet tile around interruptions. 

 
G. Fit carpet tile tight to intersection with vertical surfaces without gaps. 

 
H. Install carpet tile in patterns specified/indicated. 

 
 I. Provide walk-off tile in areas indicated on Finish Schedule. 
 
3.4 CLEANING 
 
 A. Clean work under provisions of Division 1 - General Requirements. 
 
 B. Remove excess adhesive without damage, from floor, base, and wall surfaces. 
 
 C. Clean and vacuum carpet surfaces. 

 
 
 
 
 

END OF SECTION 
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PART 1  GENERAL 
 
1.1 SUMMARY 
 
 A. Section Includes: 
  1. Surface preparation and field application of paints and coatings 
  
 B. Related Sections: 
  1. Division 05 - Metals: Shop primed items. 
  2. Division 08 - Doors and Frames:  Shop primed items. 
  3. Section 092600 - Gypsum Board Systems. 
 
1.2 REFERENCES 
 

A. American Society for Testing and Materials:  ASTM D16 - Definitions of Terms Relating 
to Paint, Varnish, Lacquer, and Related Products. 

  
1.3 DEFINITIONS 
 

A. Conform to ASTM D16 for interpretation of terms used in this Section. 
 
1.4 SUBMITTALS 
 

A. Submit under provisions of Division 1 - General Requirements: Submittals. 
 

B. Product Data:  Provide data on all finishing products and high-performance coatings. 
 

C. Samples:  Submit samples illustrating range of colors and textures available for each 
surface finishing product scheduled. 

 
D. Manufacturer's Instructions:  Indicate special surface preparation procedures and 

substrate conditions requiring special attention. 
 

E. Manufacturer’s Safety Data Sheet (MSDS) for each product used. 
 
1.5 QUALITY ASSURANCE 
 
   A. Single Source 

 
1. Provide primers and other undercoat paints produced by same manufacturer as 

finish coats for each application 
2. Use only thinners approved by paint manufacturer and use only with 

recommended limits. 
 
   B. Coordination of Work 

 
1. Review other sections of these Specifications in which prime paints are to be 

provided, to ensure compatibility of total coatings system. 
2. Upon request from other trades, furnish information or characteristics of 

proposed finish materials, to ensure that compatible prime coats are used. 
 

C. Manufacturer:  Company specializing in manufacturing the products specified in this 
section with minimum three years documented experience. 

 
D. Applicator:  Company specializing in performing the work of this section with minimum 
 3-years documented experience and where applicable, approved by manufacturer. 

1.6  REGULATORY REQUIREMENTS 
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A. Conform to applicable codes, standards and specifications referenced in this section. 

 
1.7 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store, protect and handle products to site under provisions of Division 1 - General 
Requirements: Storage and Protection. 

 
B. Deliver products to site in sealed and labeled containers; inspect to verify acceptability. 

 
C. Container label to include manufacturer's name, type of paint, brand name, lot number, 

brand code, coverage, surface preparation, drying time, cleanup requirements, color 
designation, and instructions for mixing and reducing. 

 
D. Store paint materials at minimum ambient temperature of 45 degrees F and a maximum 

of 90 degrees F, in ventilated area, and as required by manufacturer's instructions. 
 
E. Take precautionary measures to prevent fire hazards and spontaneous combustion. 

 
1.8 ENVIRONMENTAL REQUIREMENTS 
 

A. Do not apply materials when surface and ambient temperatures are outside the 
temperature ranges required by the paint product manufacturer. 

 
B. Do not apply exterior coatings during rain or snow, or when relative humidity is outside 

the humidity ranges required by the paint product manufacturer. 
 

C. Minimum Application Temperatures for Latex Paints:  45 degrees F for interiors; 50 
degrees F for exterior; unless required otherwise by manufacturer's instructions. 

 
D. Minimum Application Temperature for Varnish Finishes:  65 degrees F for interior or 

exterior, unless required otherwise by manufacturer's instructions. 
  

E. Provide lighting level of 80 ft candles measured mid-height at substrate surface. 
 
1.9 EXTRA MATERIALS 
 

A. Furnish under provisions of Division 1 – General Requirements.  
 
B. Provide 1 unopened gallon of each color, type, and surface texture to Owner. 

 
C. Label each container with color, type, texture, and room locations, in addition to the 

manufacturer's label. 
 
 
PART  2  PRODUCTS 
 
2.1 MANUFACTURERS 
 

1. Paints and Coatings: 
  1. MAB /Sherwin Williams. 
  2. Pittsburgh Paint. 
  3. Minwax. 
  4. Petri Paint Co. 
  5. Or approved equal. 
 
2.2 MATERIALS 
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A. Surface Cleaners: 

   
  1. Galvanized finish cleaner: Specifically for use on galvanized ferrous metals to: 
   a. Remove oils, “white rust,” and other surface contaminants that impede 

adhesion of coatings; 
   b. Etch galvanized finish to provide “tooth” for coatings adhesion. 
 
 B. Coatings: 
   
  1. All coatings must be VOC compliant for use in New Jersey. 
   
  2. Ready mixed, except field catalyzed coatings. Process pigments to a soft paste 

consistency, capable of being readily and uniformly dispersed to a homogeneous 
coating; good flow and brushing properties; capable of drying or curing free of 
streaks or sags.   

 
 C. Products - Paints and Coatings: 
   
  1. Primers: 
   a. Alkyd primer: Exterior grade  rust-inhibiting primer specifically intended 

for use on unprimed ferrous metal, compatible with intermediate/finish 
coat. 

   b. Acrylic latex primer: Exterior grade primer specifically intended for use on 
galvanized ferrous metal, compatible with intermediate/finish coat. 

   c. Latex primer sealer: Undercoater specifically intended for use on new 
(cured) drywall and plaster, compatible with intermediate / finish coat. 

   d. Primer/void-filler: Alkali resistant, water reducible, vinyl acetate/acrylic 
latex void filler specifically intended for use on (cured - 28 day minimum) 
concrete masonry substrates, compatible with intermediate/finish coat. 
for masonry substrates. 

   e. Epoxy Primer: Epoxy primer specifically intended for use on interior 
unfinished concrete. 

 
2. Intermediate/finish coats: 

   a. Alkyd enamel: Exterior Grade, Premium grade, low odor latex enamel 
specifically intended for use on metal substrates. 

   b. Latex enamel: Interior grade, washable, non-yellowing latex enamel. 
   c. Acrylic epoxy finish: Interior grade, high performance, non-yellowing, 

water reducible low odor, two-part self-priming acrylic epoxy finish 
specifically intended for use on, abrasion-resistant semi-gloss finish. 

   d. High Build epoxy Coating: High build polymide epoxy coating specifically 
intended for used on concrete floors subject to abrasion/constant 
cleaning. 

 
2.3 FINISHES 
 

A. Refer to schedule at end of section for surface finish schedule. 
 
 
PART  3 EXECUTION 
 
3.1 EXAMINATION 
 
 A. Verify that surfaces and substrate conditions are ready to receive work as instructed by 

the product manufacturer. 
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 B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any 
condition that may potentially affect proper application. 

 
 C. Test shop applied primer for compatibility with subsequent cover materials. 
 
 D. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply 

finishes unless moisture content of surfaces are below the following maximums: 
 

1. Gypsum Wallboard:  12 percent. 
2. Masonry, Concrete, and Concrete Unit Masonry:  12 percent. 
3. Interior Wood:  15 percent, measured in accordance with ASTM D2016. 

   
3.2 PREPARATION 
 

A. Remove electrical plates, hardware, light fixture trim, escutcheons, and fittings prior to 
preparing surfaces or finishing. 

 
B. Correct defects and clean surfaces which affect work of this section.   

 
C. Seal with shellac and seal marks which may bleed through surface finishes. 

  
D. Impervious Surfaces:  Remove mildew by scrubbing with solution of tri-sodium phosphate 

and bleach.  Rinse with clean water and allow surface to dry. 
 

E Gypsum Board Surfaces:  Fill minor defects with filler compound.  Spot prime defects 
after repair. 

 
 F. Galvanized Surfaces:  Remove surface contamination and oils and wash with solvent.  

Apply coat of acrylic primer. 
 
 G. Concrete and Unit Masonry Surfaces Scheduled to Receive Paint Finish:  Remove dirt, 

loose mortar, scale, salt or alkali powder, and other foreign matter.  Remove oil and 
grease with a solution of tri-sodium phosphate; rinse well and allow to dry.  Remove 
stains caused by weathering of corroding metals with a solution of sodium metasilicate 
after thoroughly wetting with water.  Allow to dry. 

 
 H. Uncoated Steel and Iron Surfaces:  Remove grease, mill scale, weld splatter, dirt, and 

rust.  Where heavy coatings of scale are evident, remove by power tool wire brushing or 
sandblasting; clean by washing with solvent.  Apply a treatment of phosphoric acid 
solution, ensuring weld joints, bolts, and nuts are similarly cleaned.  Spot prime paint 
after repairs. 

 
 I. Shop Primed Steel Surfaces:  Sand and scrape to remove loose primer and rust.  

Feather edges to make touch-up patches inconspicuous.  Clean surfaces with solvent.  
Prime bare steel surfaces with a long oil, rust inhibitive primer.   

  
3.3 APPLICATION 
 
 A. Apply products in accordance with manufacturer's instructions. 
 
 B. Do not apply finishes to surfaces that are not dry. 
 
 C. Apply each coat to uniform finish. 
 
 D. Apply each coat of paint slightly darker than preceding coat unless otherwise approved. 
 
 E. Sand wood and metal lightly between coats to achieve required finish. 
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F. Vacuum clean surfaces free of loose particles.  Use tack cloth just prior to applying next 

coat. 
 

G. Allow applied coat to dry before next coat is applied. 
 

3.4 CLEANING 
 
 A. Clean work under provisions of Division 1 - General Requirements: Final Cleaning. 
 
 B. Collect waste material which may constitute a fire hazard, place in closed metal 

containers, and remove daily from site. 
 
 
3.5 SCHEDULE - INTERIOR SURFACES 

 
A. Steel - Unprimed: 

1. One coat of primer:  MAB Rust-O-Lastic Anti-Corrosive Primer. 
2 Two coats semi-gloss finish:  MAB Rich Lux latex semi-gloss (023 Line) 150g/l. 

 
B. Steel - Primed: 

1. Touch-up with primer:   MAB Rust-O-Lastic Anti-Corrosive Primer. 
2. Two coats semi-gloss finish:  MAB Rich Lux latex semi-gloss (023 Line) 150g/l.  

 
C. Gypsum Board (allow for 2 colors): 

1. One coat of primer sealer:  MAB Rich Lux Sealer Undercoater. 
2. Two coats of eggshell finish:  MAB Rich Lux Latex eggshell enamel. 

      
  
 
 
 
 
 
 
 
 END OF SECTION 
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 PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Fire extinguishers. 
 
 B. Cabinets. 

 
1.2 RELATED SECTIONS 
 
 A. Section 061000 - Rough Carpentry:  Wood blocking and shims. 

 
1.3 REFERENCES 
 

A. ANSI/NFPA 10 - Portable Fire Extinguishers. 
 

B. ANSI/UL 711 - Rating and Fire Testing of Fire Extinguishers. 
 

C. UL 626 - 2 1/2 Gallon Stored Pressure, Water Type Fire Extinguishers. 
 
1.4 SUBMITTALS 
 

A. Product Data:  Provide extinguisher operational features, color and finish. 
 

B. Manufacturer's Installation Instructions:  Indicate special criteria and wall opening 
coordination requirements. 

 
C. Manufacturer's Certificate:  Certify that Products meet or exceed specified requirements. 

 
1.5 OPERATION AND MAINTENANCE DATA 
 

A. Maintenance Data:  Include test, refill or recharge schedules and re-certification 
requirements. 

 
1.6 REGULATORY REQUIREMENTS 
 

A. Conform to applicable code ANSI/NFPA 10 for requirements for extinguishers. 
  
1.7 ENVIRONMENTAL REQUIREMENTS 
 

A. Do not install extinguishers when ambient temperature may cause freezing of 
extinguisher ingredients. 

 
 
 PART  2 PRODUCTS 
 
2.1 MANUFACTURERS 
 
 A. J.L. Industries Product - Dry chemical extinguisher; Cosmic 10E with Cosmopolitan  
  1037 F10 semi-recessed cabinet. 
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2.2 EXTINGUISHERS 
 
 A. Dry Chemical Type:  UL 299, Cast steel tank, with pressure gage; Class A, B, C, Size 10  
  lbs.  
 
2.3 CABINETS 
 
 A. Configuration: Semi-recessed type, exterior nominal frame dimensions of 13 inch 

 wide x 26 inches high x 3-5/8 inch deep. 
 
 B. Type: Returned to wall surface, with 2-1/2 inch projection. 
 
 C. Door Glazing: Plastic, clear, 1/4" thick acrylic. 
 
 D. Cabinet Mounting Hardware: Appropriate to cabinet. 
 
 
 PART  3 EXECUTION 
 
3.1 EXAMINATION 
 
 A. Verify rough openings for cabinets are correctly sized and located. 
 
3.2 INSTALLATION 
 
 A. Install in accordance with manufacturer's instructions. 
 
 B. Install cabinets plumb and level in wall openings, 30 inches from finished floor to inside  
  bottom of cabinet. 
 
 C. Secure rigidly in place. 
 

D. Place extinguishers in cabinets. 
 
 
 
 END OF SECTION 
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 PART  1 GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Toilet and washroom accessories. 
 

B. Grab bars. 
 

C. Attachment hardware 
   
1.2 RELATED SECTIONS 
 
  A. Section 061000 – Rough Carpentry. 
 
 B Section 092600 – Gypsum Board Systems. 
 
1.3 REFERENCES 
 

A. ANSI A117.1 - Safety Standards for the Handicapped. 
 

B. ASTM A123 - Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products. 
 

C. ASTM A167 - Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and 
Strip. 

 
D. ASTM A269 - Seamless and Welded Austenitic Stainless Steel Tubing for General 

Service. 
 

E. ASTM A366 - Steel, Carbon, Cold-Rolled Sheet, Commercial Quality. 
 

F. ASTM B456 - Electrodeposited Coatings of Copper Plus Nickel Plus Chromium and 
Nickel Plus Chromium. 

 
1.4 SUBMITTALS 
 

A. Submit under provisions of Division 1 - General Requirements. 
 

B. Product Data:  Provide data on accessories describing size, finish, details of function, 
attachment methods. 

 
C. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter 

conditions requiring special attention. 
 
1.5 REGULATORY REQUIREMENTS 
 

A. Conform to ANSI A117.1 code for access for the handicapped. 
 
1.6 FIELD MEASUREMENTS 
 

A. Verify that field measurements are as indicated on product data and instructed by the 
manufacturer. 
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1.7 COORDINATION 
 

A. Coordinate work under provisions of Division 1 - General Requirements. 
 

B. Coordinate the work with the placement of internal wall reinforcement and reinforcement 
of toilet partitions to receive anchor attachments. 

 
 
 PART 2  PRODUCTS 
 
2.1 MANUFACTURERS 
 
 A. Bobrick – Accessories. 
 
 B. Substitutions: Under provisions of Division 1 - General Requirements. 
 
2.2 MATERIALS 
 
 A. Sheet Steel: ASTM A366. 
 
 B. Stainless Steel Sheet:  ASTM A167, Type 304. 
 

C. Tubing:  ASTM A269, stainless steel. 
 

D. Adhesive:  Two component epoxy type, waterproof. 
 

E. Fasteners, Screws, and Bolts:  Hot dip galvanized, tamper-proof. 
 

F. Expansion Shields:  Fiber, lead, or rubber as recommended by accessory manufacturer 
for component and substrate. 

 
2.3 FABRICATION 
 
 A. Weld and grind joints of fabricated components, smooth. 
 
 B. Form exposed surfaces from single sheet of stock, free of joints.  Form surfaces flat  
  without distortion.  Maintain surfaces without scratches or dents. 
 
 C. Fabricate grab bars of tubing, free of visible joints, return to wall with end attachment  
  flanges.  Form bar with minimum 1/2 inches clear of wall surface.  Knurl grip surfaces. 
 
 D. Shop assemble components and package complete with anchors and fittings. 
 
 E. Provide steel anchor plates, adapters, and anchor components for installation. 
 
2.4 KEYING 
 
 A. Supply 3 keys for each accessory to Owner. 
 
 B. Master key all accessories. 
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2.5 FINISHES 
 
 A. Galvanizing:  ASTM A123 to 1.25 oz/sq yd.  Galvanize ferrous metal and fastening  
  devices. 
  
 B. Shop Primed Ferrous Metals:  Pretreat and clean, spray apply one coat primer and bake. 
 
 C. Chrome/Nickel Plating:  ASTM B456, Type SC 2 satin finish. 
 
 D. Stainless Steel:  No. 4 satin luster finish. 
 
 E. Back paint components where contact is made with building finishes to prevent  
  electrolysis. 
 
 
 PART  3 EXECUTION 
 
3.1 EXAMINATION 
 
 A. Verify site conditions under provisions of Division 1 - General Requirements. 
 
 B. Verify that site conditions are ready to receive work and dimensions are as indicated on  
  shop drawings and instructed by the manufacturer. 
 
 C. Verify exact location of accessories for installation. 
 

D. Contractor to verify all quantities prior to ordering. 
 
3.2 PREPARATION 
 
 A. Deliver inserts and rough-in frames to site for timely installation. 
 
 B. Provide templates and rough-in measurements as required. 
 
3.3 INSTALLATION 
 
 A. Install accessories in accordance with manufacturers' instructions and ANSI A117.1. 
 
 B. Install plumb and level, securely and rigidly anchored to substrate. 
  
3.4 SCHEDULE 
   
   A. See Drawings for Accessory Schedule. 
 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Engineered wood-framed structures consisting of the following components: 

a. Factory-engineered wall columns. 
b. Factory-engineered roof truss. 
c. Factory-engineered metal roof and wall panels. 
d. Factory-engineered building system accessories. 
e. Prefinished metal trim items. 
f. Prefinished ridge vents and soffits. 

1.2 REFERENCES 

A. Reference Standards: 
1. Preservative Treated Lumber: 

a. American Wood Preservers Association (AWPA). 
2. Lumber grading rules and wood species: 

a. National Design Specifications for Wood Construction, current edition. 
b. Northeastern Lumber Manufacturer’s Association, Inc. (NELMA). 
c. Southern Pine Inspection Bureau (SPIB): Southern Pine. 
d. West Coast Lumber Inspection Bureau (WCLIB): Douglas Fir. 
e. Western Wood Products Association (WWPA): Douglas Fir and Ponderosa Pine. 

3. MSR Lumber Producers Council (MSR) for machine stress rated lumber. 
4. National Design Specifications for Wood Construction. 
5. National Design Standard for Metal Plate Connected Wood Truss Construction (TPI). 
6. AAMA 1402-86 – Aluminum Siding, Soffit, and Fascia. 
7. ASTM B 209 – Aluminum and Aluminum-Alloy Sheet and Plate. 
8. ASTM D 226 – Asphalt-Saturated Organic Felt Used in Roofing and Waterproofing. 
9. ASTM E 84 – Surface Burning Characteristics of Building Materials. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-engineered product. Indicate 
component materials, dimensions, profiles, and construction and installation details. 
1. Include information for specialty accessory products specified for this Project. 
2. Include data for wood-preservative treatment from chemical treatment manufacturer 

and certification by treating plant that treated materials comply with requirements. 
Indicate type of preservative used and net amount of preservative retained. 

3. For products receiving waterborne treatment, include statement that moisture content 
of treated materials was reduced to levels specified before shipment to truss 
fabricator. 

4. Include copies of warranties from chemical treatment manufacturers for each type of 
treatment. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other 
work. 
1. Sizes, stress grades, and species of lumber. 
2. Anchor-bolt layout. 
3. Structural Framing Drawings: Show complete fabrication of primary and secondary 

framing. Include provisions for openings and the following information: 
a. Slope or depth, span, and spacing of truss. 
b. Heel bearing height. 
c. Design loading to include: 

1) Top chord live load. 



SECTION 133400 – ENGINEERED POST FRAME STRUCTURES   

City of Vineland-Public Works Pole Barn Engineered Post Frame Structures 
  133400-2 

2) Top chord dead load. 
3) Bottom chord dead load. 
4) Concentrated loads and their points. 

d. Adjustments to lumber and plate design values for conditions of use. 
e. Plate type, thickness of gauge, and size. 
f. Lumber size, species, and grade for each member. 

4. Metal Roof and Wall Panel Layout Drawings: Show layouts of metal panels including 
methods of support. Include details of edge conditions, joints, panel profiles, corners, 
anchorages, trim, flashings, closures, and special details. Indicate the following 
components: 
a. Roof mounted items. 
b. Wall mounted items. 

5. Submit Shop Drawings that have been engineered and certified by professional 
engineer licensed in the State in which Project is located. Include seal and signature 
of professional engineer on Shop Drawings. 

C. Design Data: Truss engineering calculations for loading and stresses, bearing seal and 
signature of professional engineer licensed in the State in which Project is located. 
Include the following calculations: 
1. Minimum design shall meet design standards of latest edition of International Building 

Code unless other, more stringent requirements are in force in Project location. 
2. Bending moments and axial forces for each member. 
3. Basic plate design values. 
4. Design analysis for each joint indicating that proper plates have been used. 
5. Provide design calculations for exterior walls, canopies, soffit systems, and lateral 

bracing walls. Design wind loads and lateral bracing loads are indicated on structural 
Drawings. 

6. Submit design calculations that have been engineered and certified by professional 
engineer licensed in the State in which Project is located. Include seal and signature 
of professional engineer on calculations 

D. Samples for Initial Selection: For units with factory-applied color finish, color chart of 
manufacturer's standard colors. 

1.4 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For the following, from ICC-ES: 
1. Wood-preservative-treated wood. 
2. Engineered wood products. 

B. Quality Control Submittals: 
1. Test Reports: Certified test reports showing compliance with specified performance 

characteristics. 
2. Certification: Manufacturer’s certification that Products furnished meet specified 

design and performance criteria. 

C. Submit written proof of third-party inspection program in force for truss manufacturer 
used on Project. 

D. Certifications: Certify that specified roof and wind load requirements are met. 

1.2 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing and supplying 
Post Frame Buildings specified in this section with three years documented experience. 
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B. Erector Qualifications: An experienced erector who specializes in erecting and installing 
work similar in material, design, and extent to that indicated for this Project and who is 
acceptable to manufacturer. 

C. Source Limitations: Obtain engineered post frame building components, including 
primary and secondary framing and metal panel assemblies, from single source from 
single manufacturer. 
1. Aluminum soffit system shall be fabricated and installed to comply with:  

a. AAMA 1402-86. 
b. International Code Council-ES Legacy – Report No. 97-64.  
c. International Conference of Building Officials (ICBO): Report No. 2027. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Handle and store materials per manufacturer's requirements. 

B. Handle and store trusses to comply with recommendations in TPI BCSI, "Building 
Component Safety Information: Guide to Good Practice for Handling, Installing, 
Restraining, & Bracing Metal Plate Connected Wood Trusses." 
1. Store trusses flat, off of ground, and adequately supported to prevent lateral bending. 
2. Protect trusses from weather by covering with waterproof sheeting, securely 

anchored. 
3. Provide for air circulation around stacks and under coverings. 
4. Store trusses to avoid contact with other materials that could create staining or 

discoloration. 

C. Inspect trusses upon deliver to Project site and notify manufacturer immediately if 
members have damage from handling or show discoloration, corrosion, or other 
evidence of deterioration. Discard and replace trusses that are damaged or defective. 

1.4 WARRANTY 

A. Manufacturer's Special Warranty – Treated Material: Manufacturer agrees to repair, 
restore, or replace columns that fail in materials within specified warranty period. 
1. Warranty Period: 50 years from the date of Substantial Completion. 
2. Manufacturer shall repair treated structural columns that fail because of insect 

damage or because of decay that occurs under normal conditions and proper use. 
If manufacturer is not able to repair structural posts to satisfaction of Architect and 
Owner, manufacturer shall replace damaged treated structural columns. 

B. Special Warranty on Metal Panel Finishes: Manufacturer's standard form in which 
manufacturer agrees to repair finish or replace metal panels that show evidence of 
deterioration of factory-applied finishes within specified warranty period. 
1. Exposed Panel Finish: Deterioration includes the following: 

a. Color fading more than 5 Hunter units when tested per ASTM D2244. 
b. Chalking in excess of a No. 8 rating when tested per ASTM D4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: From date of Substantial Completion, 50 years on chalk; 30 
years on color change, Soffit: Fifty (50) year lifetime limited, non-prorated, 
transferable warranty. 

3. Warranty Exclusions: Manufacturer will not warrant metal panel finishes damaged 
due to exposure to atmospheric pollutants including animal waste or other 
corrosive conditions. Manufacturer will not warrant labor by others. 

4. Manufacturer shall repair painted steel roofing or siding panels if the paint peels, 
cracks, checks, flakes or blisters to an extent that is apparent by ordinary outdoor 
visual observation when exposed to normal weather and atmospheric conditions. If 
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manufacturer is not able to repair steel panels to satisfaction of Architect and 
Owner, manufacturer shall replace damaged steel panels. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis of Design: 40’W x 320’L x 16’H (Truss Bearing)/ 48’W x 80’L x 16’H (Truss 
Bearing) Pole Building. 

B. Subject to compliance with requirements, provide products from the following 
manufacturer: 
  
Stoltzfus Builders 
50 Northview Dr 
Lititz, PA 17543 
 
Contact: Eli Stoltzfus 
 
Phone:   717.664.3540 
Fax:  717.665.7540 
stoltzfusbuilders@dejazzd.com 
www.stoltzfus-builders.com 
 
 
Pioneer Pole Buildings 
716 Route 183 South 
Schuylkill Haven, PA 17972 
Local: 570-739-0078 ext. #141 
Toll Free: 1-888-448-2505 
Fax: 1-888-448-2515 
 
Contact: Heather Evans 
hevans@pioneerpolebuildings.com 
https://pioneerpolebuildings.com/ 
 
 
Energy Panel Structures, Inc. 
102 East Industrial Park 
Graettinger, IA 51342 
 
Toll Free:  800.967.2130 
Fax:  712.859.3275 
Email:   sales@epsbuildings.com  
Website: www.epsbuildings.com 

C. Or Approved Equal. 

2.2 PERFORMANCE CRITERIA 

A. Design Requirements: 
1. Design wood members per formulas published in National Design Specifications 

(NDS) for Wood Construction. 
2. Design light meta-toothed connector plates and joint design in compliance with 

Truss Plate Institute’s (TPI) National Design Standard for Metal Plate Connected 

mailto:stoltzfusbuilders@dejazzd.com
mailto:stoltzfusbuilders@dejazzd.com
http://www.stoltzfus-builders.com/
http://hevans@pioneerpolebuildings.com
https://pioneerpolebuildings.com/
mailto:sales@epsbuildings.com
http://www.epsbuildings.com/
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Wood Truss Construction. 
3. Include unbalanced roof loads required by ASCE-7, current edition. 

2.3 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC3b for 
exterior construction not in contact with ground and Use Category UC4a for items in 
contact with ground. 
1. Preservative Chemicals: Acceptable to authorities having jurisdiction and 

containing no arsenic or chromium. Do not use inorganic boron (SBX) for sill plates. 
2. For exposed items indicated to receive stained or natural finish, use chemical 

formulations that do not require incising, contain colorants, bleed through, or 
otherwise adversely affect finishes. 

B. Maximum moisture content of 19 percent or per appropriate grading rules. Do not use 
material that is warped or does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of inspection agency approved by ALSC 
Board of Review. 

D. Application: Treat items indicated on Drawings, and the following: 
1. Laminated columns. 
2. Baseboards. 
3. Hold down blocks. 

2.2 MATERIALS - WOOD 

A. LAMINATED FOUNDATION POSTS AND FOUNDATIONS:  
1. Factory-fabricated from minimum 3 ply, 2 inch by 6-inch glu-laminated, poles 8’ on 

center. 
a.  #1 or better southern yellow pine (or Doug Fir), Kiln dried to 19% moisture 

content. 
2. Columns to 20 Feet Lengths: Full-length (unspliced) nail laminated plys. Provide 

middle ply with short truss support block. 
3. Columns over 20 Feet Lengths: Spliced laminated plies per approved Shop 

Drawings and manufacturer's design. 
4. Preservative-Treatment: Foundation posts shall be pressure treated with a wood 

preservative to a retention of 0.8 pounds per cubic foot and kiln dried after treating 
to 19% maximum moisture content. The wood preservative shall be Chromated 
Copper Arsenate Type III, Oxide type; or equal as listed in Federal Specification 
TT-W-571J. The preservative shall penetrate 100% of the sapwood. A letter of 
certification from the wood preserver shall be furnished with certifies the 0.8 pcf 
preservative retention for a 0 to 0.75” assay zone. 

5. Posts can be solid sawn, mechanically laminated, glue laminated or wood 
composite however all methods must meet the intended allowable design stresses 
and be treated for members in contact with the earth. 

6. The foundation posts shall be accurately placed and shall extend 4’-0” minimum 
below grade. The base of the post shall have (2) 2x6x20”, nailed to the 5 ½” face of 
the posts (3-20d common each side) and shall have a 2x10x20” base nailed to the 
underside of the posts and 2x6s. 

7. Base of post shall be set on a precast or cast in place foundation. The foundation 
shall have a minimum of 3,000 psi compressive strength concrete mix. The 
foundation shall bear on undisturbed soil. 

8. Foundation size shall be determined from applied structural loads and 2,000 psf 
presumptive soil bearing capacity. After accurate placement of foundation and 
posts, the hole shall be backfilled with dry, debris-free dirt compacted in 8” lifts. 
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B. LAMINATED UPPER POSTS: 
1. No. 1- No. 2 or better, Southern Pine (or Doug Fir), nail and glue laminated 

repetitive S4S members of 19% maximum moisture content shall be sized 
according to dimensions of structure and required structural loads. 

C. FOUNDATION POST TO UPPER POST CONNECTION: 
1. The foundation post to upper post connection to be adequate for all imposed 

bending and axial forces. 

D. SPLASH BOARDS: 
1. Splashboards are No. 1- No. 2 or better, Southern Pine (or Doug Fir), nominal 2x8 

S4S pressure treated to a net retention of 0.6 pounds per cubic foot with MCQ in 
accordance with American Wood Preservers Association Specification C2, with 
barrier tape. 

E. EAVE BOARD: 
1. Sidewall eave boards (top plate) shall be 2x12 No. 2 Spruce-Pine-Fir or better and 

shall be placed on each side of the Post. 

F. SPECIFICATION FOR METAL PLATE CONNECTED WOOD TRUSSES: 
1. Trusses 4’ on center, pre-engineered, with loading that exceeds State Building 

Code, minimum 2 x 6 top and bottom chord. 
2. All lumber used in the design of wood trusses must be cured and graded in 

accordance with the current grading rules. Design stresses allowed are those listed 
in the current editions of respective lumber association’s grading rules. 

3. The design of wood members must be in accordance with the formulas published in 
the current edition of the National Design Specification for Wood Construction. 

4. Metal connector plates and joint design must conform to specifications as set forth 
in the current edition of the recommended design practice of the Truss Plate 
Institute, Inc. Entitled Design Specification for Metal Plate Connected Wood 
Trusses (TPI-95). 

5. Truss members and joints must be designed in accordance with TPI-95. All trusses 
Designs must be accompanied by complete and accurate shop drawings bearing 
the seal of a Professional or Structural Engineer, registered in the project State, 
and contains the following information: 
a. Slope of depth, span and spacing of the truss. 
b. Location of all joints. 
c. Bearing width. 
d. Design loading to include, as applicable: 

1) Top chord live load. 
2) Top chord dead load. 
3) Bottom chord live load. 
4) Bottom chord deal load. 
5) Concentrated loads and their points of application 

e. Adjustments to lumber and plate design vales to include modification for, as 
Applicable: 
1) Moisture service conditions. 
2) Temperature. 
3) Preservative treatment. 
4) Fire retardant treated wood. 
5) Duration of load. 
6) Flexure. 
7) Shear. 

f. Each reaction force. 
g. Each axial force (Heel panel axial forces shall not exceed 25,000#) 
h. Lateral bracing requirements: 
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1) Top chord brace (roof purlins) spacing. 
2) Bottom chord brace spacing. 
3) Web bracing, as applicable. 

i. Plate type, thickness or gauge, size; basic plate design value (specifying gross 
or Net value); and the dimensioned location of each plate except where 
symmetrically located relative to the joint interface. 

j. Lumber size, species, and grade for each member. 

G. Wall Girts: Wall girts shall be 2x4 (unless noted) No. 2 Southern Pine, 19% maximum 
moisture content spaced approximately 24” o.c., with all ends bearing into wide face of 
post. 

H. Purlins and Truss Ties: 2 inch by 4 inch laid on edge, MSR SPF 1650. 
1. Purlins may be installed over top chord of truss, flat, or in purlin hangers. Where 

purlins and truss ties are set in hangers, provide 2 inch by 6 inch laid on edge, 
MSR SPF 1650 or No. 1 or better Southern yellow pine. 

2. Continuous 2x4 lateral bracing shall be provided as required in truss specification. 

I. Overhang Framing: Fabricated rafter frames. 
1. Provide factory beveled facia boards, 2 inch by 6 inch Spruce-pine-fir, No. 2. 

J. Wind Bracing: 
1. 2 inch by 6 inch, No. 2 or better Spruce-pine-fir from end wall column to first truss 

back. 
2. 2 inch by 4 inch diagonal in roofline bracing as required by design. 

K. Framing Around Openings: 
1. Provide 2 inch by 6 inch, No. 2 around door, window, and overhead sectional door 

openings. 
2. All openings shall be framed to proper size and trimmed to cover all exterior edges 

with pre-painted flashings. 

L. Headers: Provide built-up No. 1 or better Southern yellow pine headers as required to 
meet loading designs. 

M. Incidental Framing: No.2 or better 2 inch by 4 inch. 

2.2 MATERIALS – PREFINISHED MATERIALS 

A. General: Factory-formed metal panels, roll-formed in manufacturer's facility, designed 
to be field assembled by lapping side edges of adjacent panels and mechanically 
attaching panels to supports using exposed fasteners at side laps. Include accessories 
required for weathertight installation. 

B. Metal Panels: Exposed-fastener metal roof and wall panels, formed with raised ribs and  
recesses. 
1. Material: Zinc-coated (galvanized) steel sheet: 

a. Siding: 28 Gauge Frontier Panel 50 Year Warranty 
b. Roofing: 27 Gauge Frontier Panel 50 Year Warranty - direct screw to purlins. 
c. Exterior Finish: Siliconized polyester. 
d. Color: Selected by Architect from manufacturer's full range. 

2. Rib Spacing: 2 major ribs at 9 inches on center. 2 minor ribs at 3 inches on center 
between  major ribs. 

3. Panel Coverage: 36 inches. 
4. Panel Height: 3/4 inch. 
5. Insulated Roof/Ceiling with liner panel. 
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6. Insulated Wall with liner; liner panel at exterior and demising walls. 

C. Metal Trim: Match material and color of metal panels. Provide trim for corners, ridge 
lines, rakes, eaves, and panel bases. 
1. Provide trim pieces as detailed on manufacturer’s installation manual and as 

required for complete, weather tight, functional installation. Trim shall be 0.0158-
inch min. thickness steel on gables, ridge, corners, base, windows, and doors with 
same paint finish as roofing and siding panels. 

2. Aluminum Trim: Fabricate from same material as soffit to shape, dimensions, and 
profile required to accommodate soffit panel and project conditions. Provide with 
channels to receive panels, flanges for concealed weather tight attachment, and 
slotted attachment holes. Color shall match or coordinate with soffit color. In order 
to eliminate or minimize visible joints, form in longest possible lengths with 10 feet 
being minimum. 

3. J-channel: ½ inch wide channel to receive soffit panels with ½ inch attachment 
flange. 

4. Reverse Frieze Molding: F-shaped piece with ½ inch wide channel to receive 
aluminum soffit panels. 

5. Soffit T-Bar: Double channel to receive two soffit panels with exposed face 
6. Lengths: Minimum 10 feet. 
7. Trim, overhang facias, track covers, and slide door jambs available in building 

panel covers. 
8. Overhead Sectional Door and Slide Door Jamb Trim: Fabricated from 1 piece up to 

10 feet in length. 

D. Soffits and Gabbles: 24” overhang: Aluminum or steel, vented as required. Colors shall 
match roof and wall panel colors. 
1. Soffits shall be fabricated and installed to withstand positive and negative wind 

pressure loads in accordance with applicable codes. 
2. Soffit system to accommodate without damage to components or failure of weather 

barrier movement caused by seasonal temperature cycling and deflection of 
structural support framing. 

3. Moisture entering or condensation occurring within soffit system shall drain to 
exterior. 

4. Type: Fully vented, hi-tensile, double V-groove soffit panel with installation flanges 
along both edges. 
a. Dimensions: 24 inches exposed width by 144 inches long. 
b. Thickness: 0.016 inches. 
c. Profile: V-grooves forming three (3) 4-inch wide panels with all panels vented. 
d. Net Free Open Area: 11.6 square inches per linear foot. 
e. Surface: Smooth. 
f. Finish Color: White 

5. Materials:  Fabricate soffit panels and trim from sheet aluminum complying with 
ASTM B 209, AA3000 Alloy: 
a. Minimum Aluminum Properties: 
b. Ultimate Strength: 25 KSI. 
c. Yield Strength: 22 KSI. 
d. Modulus of Elasticity: 10,000 KSI. 
e. Coefficient of Linear Thermal Expansion: 1.31 x 10(-5) inch/inch/degree F. 
f. Melting Range: 1175 to 1210 degrees F. 

E. Ridge Vent: Manufacturer’s standard pre-engineered Universal Ridge Vent, 130 ft., 
flashings, and eave and gable trim. Field-fabricate minor flashings as indicated on 
approved Shop Drawings. 
1. Provide manufacturer’s standard ridge vents as indicated on Drawings 
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2.1 RELATED MATERIALS 

A. Insulation: Faced, Glass-Fiber Blanket Insulation: ASTM C665, Type I; passing ASTM 
E136 for combustion characteristics. 
1. Surface Burning Characteristics per ASTM E84: 

a. Flame Spread: 25. 
b. Smoke Developed: <50. 

2. Thermal Resistance and Thickness: R-19, 6 inch in exterior walls, R-30, 10” in 
roof/ceilings (bottom chord of truss). 

3. See Specification Section 072130 – Batt insulation for additional information. 

B. Concrete Floor Slab: 
1. 6” thick concrete floor, 4,000 PSI with wire mesh.  
2. Provide 6” thick concrete slab throughout interior with expansion joint / thermal break 

at doors. 
3. Provide continuous apron full perimeter, exterior. 

C. Roof Gutters and Downspouts:   
1. Gutter: 6” K-style, w/ Downspouts, 3 x 4” rectangular 

D. Walk Doors: Where indicated on Drawings, provide the following type of doors: 
1. See Specification Section 081100 – FRP Flush Doors and Aluminum Framing 

Systems. 

E. Overhead Doors: Size nom. 12’-0”W x 14’-0”H:  Where indicated on Drawings, provide 
insulated overhead doors, quantity and size as indicated on drawings.  
1. C.H.I. Overhead Doors; model no. 3285 or approved equal; insulated with Raynor 

ControlHoist Standard Commercial Operator; 1/2HP. 
2. Thermally insulated aluminum frame and faced sandwich panels construction, with 

electrostatically coated enamel paint finish. 
3. Track: 2”; 15” Radius 
4. Hinges: 11 Gauge 
5. 2” short stem steel ball bearing rollers 
6. Vision Panels: 34” x 16”; 1/2” insulated glass 
7. Mounting: standard bracket mount 
8. Color: as selected by architect 
9. Cycles: 25,000 

F. Windows/Entrance Framing: Where indicated on Drawings, provide the following type 
of windows: 
1. See Specification Section 084100 – Aluminum Entrances and Storefronts. 

G. Closure Strips: Closed cell, 2 psf density polyethylene foam, premolded to match 
configuration of panels. 

H. Snow Guards: Provide with Snow Guards on roof. 

2.1 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements 
specified in this Article for material and manufacture. 
1. Where trusses are exposed to weather, in ground contact, made from pressure-

preservative treated wood, or in area of high relative humidity, provide fasteners with 
hot-dip zinc coating complying with ASTM A153. 

2. Exposed Fastener Heads: Match color of steel panel. 
3. Where steel panels or trim is attached to preservative-treated lumber, provide 
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fasteners of unpainted Type 304 stainless steel. 

B. Nails, Brads, and Staples: ASTM F1667. 
1. Framing Lumber: 10d, 16d and 60d ring shank nails. 
2. Machine Bolts: Minimum grade 1, A307. 
3. Metal Panels: Minimum 1-1/2 inch No. 10 screw fasteners with EPDM sealing 

washers bearing on weather side of metal panels. 
a. Match color of metal panels. 

 
C. Sealants: Silicone type as recommended by soffit manufacturer. 

2.2 FABRICATION 

A. Shop Fabricated Plate Connected Wood Trusses: 
1. Shop-fabricate wood trusses in TPI inspected plant. 
2. Cut truss members to accurate lengths, angles, and sizes to produce close-fitting 

joints. 
3. Fabricate metal connector plates to sizes, configurations, thicknesses, and 

anchorage details required to withstand design loads for types of joint designs 
indicated. 

4. Assemble truss members in design configuration indicated; use jigs or other means 
to ensure uniformity and accuracy of assembly with joints closely fitted to comply with 
tolerances in TPI 1.  

5. Position members to produce design camber indicated. 
6. Fabricate wood trusses within manufacturing tolerances in TPI 1. 
7. Connect truss members by metal connector plates located and securely embedded 

simultaneously in both sides of wood members by air or hydraulic press. 

PART 3 - EXECUTION 

3.1 PRODUCT HANDLING 

A. Deliver components in manufacturer’s protective cartons clearly labeled as to specific 
products contained. 

B. During delivery and storage keep cartons flat and supported along entire length. 

C. Store material off ground, out of weather, in dry place. Provide ventilation. Protect from 
falling objects and construction activities. 

D. Handling: Avoid gouging, scratching, and denting. 

3.2 EXAMINATION 

A. Examine substrates, areas, and conditions, with erector present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
work. 

B. Before erection proceeds, survey elevations and locations of concrete- and masonry-
bearing surfaces and locations of anchor rods, bearing plates, and other embedments 
to receive structural framing, with erector present, for compliance with requirements 
and metal building system manufacturer's tolerances. 

C. Engage land surveyor to perform surveying. 
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D. Verify that mechanical and electrical utilities are in correct position. 

E. Proceed with erection only after unsatisfactory conditions have been corrected. 

3.3 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep 
framing secure, plumb, and in alignment against temporary construction loads and loads 
equal in intensity to design loads. Remove temporary supports when permanent framing, 
connections, and bracing are in place unless indicated otherwise. 

3.4 ERECTION OF FRAMING 

A. General: Do not use materials that are unsound, warped, improperly finished, or with 
defective surfaces, sizes, or patterns. 
1. Comply with frame manufacturer's approved Shop Drawings for details and building 

erection. 
2. Comply with NFBA document “Accepted Practices for Post-frame Construction 

Framing Tolerances.” 

B. Columns: 
1. Auger hole to depth of diameter indicated on Drawings. 
2. Pour ready mix concrete pad in bottom of each hole per Drawings. 
3. Install hold down blocks at bottom of each column per approved Shop Drawings. 
4. Accurately position column in hole. 
5. Backfill with dry soil compacted in 8-inch lifts. 

C. Baseboards: Install 2 runs of 2 inch by 8-inch tongue-and-groove plank, at grade, using 
manufacturer recommended fasteners. 

D. Wall Girts: Install at centers indicated on Drawings. 
1. If required, install overhang framing at top of wall girts. 

E. Trusses: 
1. Set trusses in place in center of column using lifting methods as approved by 

manufacturer. 
2. When trusses are properly positioned, install 1/2 inch by 5-1/2-inch machine bolt and 

manufacturer recommended 20d ring shank nails through 2 of column laminates and 
truss heel. 

3. Brace trusses per WTCA guidelines and BCSI Manual 

F. Purlins: Install purlins with fasteners and at spacings per approved Shop Drawings. 

G. Truss Ties: Install truss ties at locations recommended by structure manufacture and 
per approved Shop Drawings 
1. Run truss ties from end wall to end wall. 

H. Incidental Framing: Install 2 inch by 4 inch or 2 inch by 6 inch blocking as required per 
structure manufacturers recommendations. 

3.5 METALS INSTALLATION, GENERAL 

A. Install metal panels per manufacturer’s established construction procedures. 

B. Install metal panels and components plumb, square, straight, and true to lines, and to 
assure freedom from rattles. 
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C. Take care when cutting prefinished materials to ensure cuttings do not remain on 
finished surface. 

D. Properly install fasteners taking care to not under- or overdrive. 

3.6 METALS INSTALLATION 

A. Field Cutting: Accurately measure and cut soffit panels and trim. Use power circular 
saw with 10-point aluminum cutting blade, duckbill sheet metal snips, or hacksaw as 
recommended by manufacturer for specific cutting operation. 

B. Trim: Prior to installing soffit panels, locate and anchor perimeter to receive channels.  
Install trim items at base, corners, top of steel siding, facia, gables, and ridges using no 
less than 1 inch screw fasteners. 

C. Wall Panels: Install metal panels perpendicular to wall girt and purlin supports, aligned 
level and plumb. Anchor with fasteners at spacings recommended by manufacturer and 
design loads. 

D. Soffit Panels: 
1. Layout panels as detailed on approved shop drawings. Provide vented panels to 

provide sufficient ventilation of space above soffit. A combination of solid and 
perforated soffits shall be provided for balanced ventilation at side overhangs. 

2. Insert panel into receiver channel, flex panel, and insert other end into opposing 
receiver channel. Ensure panels are perpendicular to perimeter and aligned. 
Fasten panel to supports by nailing through attachment flanges. 

3. Overlap, engage, and lock subsequent panels over preceding ones. 
4. At corners, miter cut soffit panels and install with soffit T-bar. Align joints and 

grooves of intersecting panels. 

E. Expansion Joints: Where soffit panel engages receiver channel and where aluminum 
components butt or adjoin other materials, leave expansion gap: 
1. Hot weather with aluminum components partially expanded: 1/16 inch. 
2. Cold weather with aluminum components partially contracted: 1/8 inch. 

F. Fastening: Install panels and trim with nails. Where exposed, use trim nails with color to 
match aluminum components. 
1. Drive fasteners straight and level. Do not slant fasteners. 
2. Do not drive head of fastener tightly against attachment flange. Allow 1/32 inch 

clearance between fastener head and aluminum surface. 
3. Do not place fastener through face of soffit panel. 
4. Spacing: Fasten soffit panels at 24 inches maximum. 

G. Sealants: Apply sealants where indicated on manufacturer’s approved shop drawings 
and as required to provide weather tight installation. Depth of sealant bead shall be ¼ 
inch minimum. 

H. Roofing Panels: Install panels perpendicular to supports aligned straight with end 
fascias and fasten to purlins. Anchor with fasteners at spacings recommended by 
manufacturer and design loads. 
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I. Vented Ridges: Fasten vented ridges to structure as indicated on Drawings, 
maintaining manufacturer’s minimum clear throat opening. 

J. Closure Strips: Provide closure strips at top and bottom of roofing panels. 
1. 1” wide closed-cell linked expanded polyurethane, to match panel corrugation. 

 
 

END OF SECTION 
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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. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 
2. Dielectric fittings. 
3. Mechanical sleeve seals. 
4. Sleeves. 
5. Escutcheons. 
6. Grout. 
7. Supports and anchorages. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred 
spaces, pipe chases, 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 chases. 

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. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Dielectric fittings. 
2. Mechanical sleeve seals. 
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3. Escutcheons. 

B. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural 
Welding Code--Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure 
Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

C. Electrical Characteristics for Plumbing 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 are appropriately modified.  If 
minimum energy ratings or efficiencies are specified, equipment shall comply with requirements. 

D. The plumbing system shall comply with “The Reduction of Lead in Drinking Water Act (P.L. 111-
380) which amends the Safe Drinking Water Act (42 USC 300g-6). 

E. The plumbing system shall comply with the current adopted plumbing code for this project site. 

1.6 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. 

1.7 COORDINATION 

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 
construction, to allow for plumbing 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 plumbing items requiring access that 
are concealed behind finished surfaces.  Access panels and doors are specified in Division 08 
Section "Access Doors and Frames." 

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. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the manufacturers specified. 
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2.2 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 22 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. 

2.3 JOINING MATERIALS 

A. Refer to individual Division 22 piping Sections for special joining materials not listed below. 

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 
contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless 
thickness or specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or 
ring type, unless otherwise indicated. 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

E. 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. 

F. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded. 

G. Solvent Cements for Joining Plastic Piping: 

1. ABS Piping:  ASTM D 2235. 
2. CPVC Piping:  ASTM F 493. 
3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 
4. PVC to ABS Piping Transition:  ASTM D 3138. 

2.4 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 (or equal): 

a. Capitol Manufacturing Co. 
b. Central Plastics Company. 
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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- or 300-psig 
minimum working pressure as required to suit system pressures. 

1. Available Manufacturers (or equal): 

a. Capitol Manufacturing Co. 
b. Central Plastics Company. 
c. Epco Sales, Inc. 
d. Watts Industries, Inc.; Water Products Div. 

E. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-
face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic 
washers, and steel backing washers. 

1. Available Manufacturers (or equal): 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 

2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig 
minimum working pressure where required to suit system pressures. 

F. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic 
lining; threaded ends; and 300-psig minimum working pressure at 225 deg F. 

1. Available Manufacturers (or equal): 

a. Calpico, Inc. 
b. Lochinvar Corp. 

G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; 
plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F. 

1. Available Manufacturers (or equal): 

a. Perfection Corp. 
b. Precision Plumbing Products, Inc. 
c. Sioux Chief Manufacturing Co., Inc. 
d. Victaulic Co. of America. 

2.5 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 
between pipe and sleeve. 

1. Available Manufacturers (or equal): 

a. Advance Products & Systems, Inc. 
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b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM or NBR interlocking links shaped to fit surface of pipe.  Include 
type and number required for pipe material and size of pipe. 

3. Pressure Plates:  Stainless steel.  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates 

to sealing elements.  Include one for each sealing element. 

2.6 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded 
longitudinal joint. 

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends 
and integral waterstop, unless otherwise indicated. 

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include 
clamping ring and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set screws. 

2.7 ESCUTCHEONS 

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely 
fit around pipe, tube, and insulation of insulated piping and an OD that completely covers 
opening. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated 
finish. 

C. One-Piece, Cast-Brass Type:  With set screw. 

1. Finish:  Polished chrome-plated. 

D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw. 

1. Finish:  Polished chrome-plated. 

E. One-Piece, Stamped-Steel Type:  With set screw and chrome-plated finish. 

F. Split-Plate, Stamped-Steel Type:  With concealed hinge, set screw, and chrome-plated finish. 

G. One-Piece, Floor-Plate Type:  Cast-iron floor plate. 

H. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw. 

2.8 GROUT 

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout. 

1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 
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2. Design Mix:  5000-psi, 28-day compressive strength. 
3. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 22 Sections specifying piping 
systems. All exposed piping in food working areas shall be stainless steel. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations.  Install piping as indicated 
unless deviations to layout are approved on Coordination Drawings. 

C. Install piping 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. Install escutcheons for penetrations of walls, ceilings, and floors according to the following: 

1. New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 
b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated 

finish. 
c. Insulated Piping:  One-piece, stamped-steel type, polished chrome-plated finish 

with spring clips. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-

brass type with polished chrome-plated finish. 
e. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass 

type with polished chrome-plated finish and set screw. 
f. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with rough-

brass finish and set screw. 
g. Bare Piping in Equipment Rooms:  One-piece, cast-brass type with set screw. 
h. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate 

type. 
i. All exposed escutcheons in the food working areas shall be stainless steel. 
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M. Sleeves are not required for core-drilled holes in walls only but are required in floors. 

N. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and 
roof slabs. 

O. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, 
and concrete floor and roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors 2 inches above finished floor level.  
Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring 
if ring is specified. 

2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 
3. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation.  Use the following sleeve materials: 

a. Steel Pipe Sleeves:  For pipes smaller than NPS 6. 
b. Steel Sheet Sleeves:  For pipes NPS 6 and larger, penetrating gypsum-board 

partitions. 
c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  

Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to 
extend sleeve to 2 inches above finished floor level.  Refer to Division 07 Section 
"Sheet Metal Flashing and Trim" for flashing. 

1) Seal space outside of sleeve fittings with grout. 

4. Except for underground wall penetrations, seal annular space between sleeve and pipe 
or pipe insulation, using joint sealants appropriate for size, depth, and location of joint.  
Refer to Division 07 Section "Joint Sealants" for materials and installation. 

P. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at 
pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 Section 
"Penetration Firestopping" for materials. 

Q. Verify final equipment locations for roughing-in. 

R. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. 

3.2 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 22 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. 
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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. 

G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 
welding operators according to Part 1 "Quality Assurance" Article. 

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings 
according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements. 

2. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix. 
3. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC socket 

fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and 
socket fittings according to ASTM D 2855. 

4. PVC Nonpressure Piping:  Join according to ASTM D 2855. 

3.3 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. 

3.4 GROUTING 

A. Mix and install grout for plumbing 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. 
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G. Place grout around anchors. 

H. Cure placed grout. 

END OF SECTION  
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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. Brass ball valves. 
2. Bronze ball valves. 

B. Related Sections: 

1. Division 22 plumbing piping Sections for specialty valves applicable to those Sections 
only. 

2. Division 22 Section "Identification for Plumbing Piping and Equipment" for valve tags and 
schedules. 

1.3 DEFINITIONS 

A. CWP:  Cold working pressure. 

B. EPDM:  Ethylene propylene copolymer rubber. 

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

D. NRS:  Nonrising stem. 

E. OS&Y:  Outside screw and yoke. 

F. RS:  Rising stem. 

G. SWP:  Steam working pressure. 

1.4 SUBMITTALS 

A. Product Data:  For each type of valve indicated. 

1.5 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 
manufacturer. 

B. ASME Compliance: 

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
2. ASME B31.1 for power piping valves. 
3. ASME B31.9 for building services piping valves. 

C. NSF Compliance:  NSF 61 for valve materials for potable-water service. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, and weld ends. 
3. Set ball and plug valves open to minimize exposure of functional surfaces. 

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. Refer to valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system 
pressures and temperatures. 

C. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 

1. Gear Actuator:  For quarter-turn valves NPS 8 and larger. 
2. Handwheel:  For valves other than quarter-turn types. 
3. Handlever:  For quarter-turn valves NPS 6 and smaller except plug valves. 
4. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for every 10 

plug valves, for each size square plug-valve head. 

E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features: 

1. Gate Valves:  With rising stem. 
2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and 

protective sleeve that allows operation of valve without breaking the vapor seal or 
disturbing insulation. 

F. Valve-End Connections: 

1. Flanged:  With flanges according to ASME B16.1 for iron valves. 
2. Grooved:  With grooves according to AWWA C606. 
3. Solder Joint:  With sockets according to ASME B16.18. 
4. Threaded:  With threads according to ASME B1.20.1. 

G. Valve Bypass and Drain Connections:  MSS SP-45. 

2.2 BRASS BALL VALVES 

A. Two-Piece, Full-Port, Brass Ball Valves with Stainless-Steel Trim: 
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, or are equal to, the 
following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Jenkins Valves. 
c. Hammond Valve. 
d. Milwaukee Valve Company. 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Two piece. 
e. Body Material:  Forged brass. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Stainless steel. 
i. Ball:  Stainless steel, vented. 
j. Port:  Full. 

B. Three-Piece, Full-Port, Brass Ball Valves with Stainless-Steel Trim: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, or are equal to, the 
following: 

a. Jomar International, LTD. 
b. Kitz Corporation. 
c. Marwin Valve; a division of Richards Industries. 
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Three piece. 
e. Body Material:  Forged brass. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Stainless steel. 
i. Ball:  Stainless steel, vented. 
j. Port:  Full. 

2.3 BRONZE BALL VALVES 

A. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, or are equal to, the 
following]: 

a. Conbraco Industries, Inc.; Apollo Valves. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
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c. Hammond Valve. 
d. Milwaukee Valve Company. 
e. NIBCO INC. 
f. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig (1035 kPa). 
c. CWP Rating:  600 psig (4140 kPa). 
d. Body Design:  Two piece. 
e. Body Material:  Bronze. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Stainless steel. 
i. Ball:  Stainless steel, vented. 
j. Port:  Full. 

B. Three-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, or are equal to, the 
following: 

a. Conbraco Industries, Inc.; Apollo Valves. 
b. Hammond Valve. 
c. Milwaukee Valve Company. 
d. NIBCO INC. 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Three piece. 
e. Body Material:  Bronze. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Stainless steel. 
i. Ball:  Stainless steel, vented. 
j. Port:  Full. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping and 
handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 
accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 
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D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 
size, length, and material.  Verify that gasket is of proper size, that its material composition is 
suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

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. 

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. Shutoff Service:  Ball, gate, or plug valves. 
2. Throttling Service:  Globe valves. 

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves 
with higher SWP classes or CWP ratings may be substituted. 

C. Select valves with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller:  Threaded ends except where solder-joint valve-
end option is indicated in valve schedules below. 

2. For Copper Tubing, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-
end option is indicated in valve schedules below. 

3. For Copper Tubing, NPS 5 and Larger:  Flanged ends. 
4. For Steel Piping, NPS 2 and Smaller:  Threaded ends. 
5. For Steel Piping, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end 

option is indicated in valve schedules below. 
6. For Steel Piping, NPS 5 and Larger:  Flanged ends. 

3.5 DOMESTIC, HOT- AND COLD-WATER, COMPRESSED AIR VALVE SCHEDULE 

A. Pipe NPS 3 and Smaller: 

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 
2. Ball Valves:  Two piece, full port, bronze with stainless-steel trim. 

END OF SECTION 
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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. This Section includes the following hangers and supports for plumbing system piping and 
equipment: 

1. Steel pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Metal framing systems. 
4. Thermal-hanger shield inserts. 
5. Fastener systems. 
6. Pipe positioning systems. 

1.3 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society for The Valve and Fittings Industry Inc. 

B. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and 
Supports." 

1.4 PERFORMANCE REQUIREMENTS 

A. Design supports for multiple pipes, including pipe stands, capable of supporting combined 
weight of supported systems, system contents, and test water. 

B. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

C. Design seismic-restraint hangers and supports for piping and equipment and obtain approval 
from authorities having jurisdiction. 

1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel pipe hangers and supports. 
2. Thermal-hanger shield inserts. 
3. Powder-actuated fastener systems. 
4. Pipe positioning systems. 

B. Shop Drawings   Signed and sealed by a qualified professional engineer. Show fabrication and 
installation details and include calculations for the following: 

1. Trapeze pipe hangers.  Include Product Data for components. 
2. Metal framing systems.  Include Product Data for components. 
3. Equipment supports. 

C. Welding certificates. 
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1.6 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code-
-Steel." AWS D1.4, "Structural Welding Code--Reinforcing Steel." and ASME Boiler and 
Pressure Vessel Code:  Section IX. 

B. Welding:  Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code--Steel." 
2. AWS D1.2, "Structural Welding Code--Aluminum." 
3. AWS D1.4, "Structural Welding Code--Reinforcing Steel." 
4. ASME Boiler and Pressure Vessel Code:  Section IX. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

2.2 STEEL PIPE HANGERS AND SUPPORTS 

A. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer to Part 3 
"Hanger and Support Applications" Article for where to use specific hanger and support types. 

B. Available Manufacturers (or equal): 

1. B-Line Systems, Inc.; a division of Cooper Industries. 
2. Empire Industries, Inc. 
3. ERICO/Michigan Hanger Co. 
4. Globe Pipe Hanger Products, Inc. 
5. Anvil Corp. 
6. GS Metals Corp. 
7. National Pipe Hanger Corporation. 
8. PHD Manufacturing, Inc. 
9. PHS Industries, Inc. 
10. Piping Technology & Products, Inc. 

C. Galvanized, Metallic Coatings:  Pregalvanized or hot dipped. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

E. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion for support of 
bearing surface of piping. 

2.3 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts 
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2.4 METAL FRAMING SYSTEMS 

A. Description:  MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels 
and other components. 

B. Available Manufacturers (or equal): 

1. B-Line Systems, Inc.; a division of Cooper Industries. 
2. ERICO/Michigan Hanger Co.; ERISTRUT Div. 
3. GS Metals Corp. 
4. Power-Strut Div.; Tyco International, Ltd. 
5. Unistrut Corp.; Tyco International, Ltd. 

C. Coatings:  Manufacturer's standard finish unless bare metal surfaces are indicated. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

2.5 THERMAL-HANGER SHIELD INSERTS 

A. Description:  100-psig- minimum, compressive-strength insulation insert encased in sheet metal 
shield. 

B. Available Manufacturers (or equal): 

1. Carpenter & Paterson, Inc. 
2. ERICO/Michigan Hanger Co. 
3. PHS Industries, Inc. 
4. Pipe Shields, Inc. 
5. Rilco Manufacturing Company, Inc. 

C. Insulation-Insert Material for Cold Piping:  Water-repellent treated, ASTM C 533, Type I calcium 
silicate or ASTM C 552, Type II cellular glass with vapor barrier. 

D. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium 
silicate or ASTM C 552, Type II cellular glass. 

E. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe. 

F. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 

G. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient 
air temperature. 

2.6 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement 
concrete with pull-out, tension, and shear capacities appropriate for supported loads and 
building materials where used. 

1. Available Manufacturers (or equal): 

a. Hilti, Inc. 
b. ITW Ramset/Red Head. 
c. Masterset Fastening Systems, Inc. 
d. MKT Fastening, LLC. 
e. Powers Fasteners. 
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B. Mechanical-Expansion Anchors:  Insert-wedge-type stainless steel, for use in hardened portland 
cement concrete with pull-out, tension, and shear capacities appropriate for supported loads 
and building materials where used. 

1. Available Manufacturers (or equal): 

a. B-Line Systems, Inc.; a division of Cooper Industries. 
b. Empire Industries, Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head. 
e. MKT Fastening, LLC. 
f. Powers Fasteners. 

2.7 PIPE POSITIONING SYSTEMS 

A. Description:  IAPMO PS 42, system of metal brackets, clips, and straps for positioning piping in 
pipe spaces for plumbing fixtures for commercial applications. 

B. Available Manufacturers (or equal): 

1. C & S Mfg. Corp. 
2. HOLDRITE Corp.; Hubbard Enterprises. 
3. Samco Stamping, Inc. 

2.8 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, 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 APPLICATIONS 

A. Specific hanger and support requirements are specified 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 padded hangers for piping that is subject to scratching. 

F. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 
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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 120 to 450 deg F pipes, 
NPS 4 to NPS 16, requiring up to 4 inches (100 mm) of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of 
pipes, NPS 3/4 to NPS 24, 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 2. 

10. Split Pipe-Ring with or without Turnbuckle-Adjustment Hangers (MSS Type 11):  For 
suspension of noninsulated stationary pipes, NPS 3/8 to NPS 8. 

11. Extension Hinged or 2-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. 
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 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 2 
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 20, 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. 

G. 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 20. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers, NPS 3/4 
to NPS 20, if longer ends are required for riser clamps. 

H. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 
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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. 

I. 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 
d. de-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 

13. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required. 
14. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear 

horizontal movement where headroom is limited. 

J. 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. 

K. 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 (32 mm). 



SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

City of Vineland-Public Works Pole Barn Hangers and Supports for Plumbing Piping and Equipment  
 220529-7 

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 absorb 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 absorb 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 absorb expansion and contraction of piping system from 
trapeze support. 

8. Constant Supports:  For critical piping stress and if necessary to avoid transfer of stress 
from one support to another support, critical terminal, or connected equipment.  Include 
auxiliary stops for erection, hydrostatic test, and load-adjustment capability.  These 
supports include the following types: 

a. Horizontal (MSS Type 54):  Mounted horizontally. 
b. Vertical (MSS Type 55):  Mounted vertically. 
c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze member. 

L. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not 
specified in piping system Sections. 

M. Comply with MFMA-102 for metal framing system selections and applications that are not 
specified in piping system Sections. 

N. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

O. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and 
waste piping for plumbing fixtures. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Steel 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 building 
structure. 

B. 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 above for individual 
pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.  
Weld steel according to AWS D1.1. 

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: 
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1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches thick in concrete after concrete is placed and completely cured.  Use 
operators that are licensed by powder-actuated tool manufacturer.  Install fasteners 
according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured.  Install fasteners according to manufacturer's written instructions. 

F. Pipe Positioning System Installation:  Install support devices to make rigid supply and waste 
piping connections to each plumbing fixture.  Refer to Division 22 Section "Plumbing Fixtures" 
for plumbing fixtures. 

G. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and 
other accessories. 

H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 

I. 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. 

J. Install lateral bracing with pipe hangers and supports to prevent swaying. 

K. Install building attachments within concrete slabs or attach to structural steel.  Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and 
larger and at changes in direction of piping.  Install concrete inserts before concrete is placed; 
fasten inserts to forms and install reinforcing bars through openings at top of inserts. 

L. Load Distribution:  Install hangers and supports so piping live and dead loads and stresses from 
movement will not be transmitted to connected equipment. 

M. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so maximum 
pipe deflections allowed by ASME B31.9 (for building services piping) are not exceeded. 

N. Insulated Piping:  Comply with the following: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project through 
insulation. 

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield 
insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits according to ASME B31.9 for building services 
piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 
indicated.  Fill interior voids with insulation that matches adjoining insulation. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields 
shall span an arc of 180 degrees. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 
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4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick. 
b. NPS 4:  12 inches long and 0.06 inch thick. 
c. NPS 5 and NPS 6:  18 inches long and 0.06 inch thick. 
d. NPS 8 to NPS 14:  24 inches long and 0.075 inch thick. 
e. NPS 16 to NPS 24:  24 inches long and 0.105 inch thick. 

5. Insert Material:  Length at least as long as protective shield. 
6. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 

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 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 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. Touch Up:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Touch Up:  Cleaning and touchup painting of field welds, bolted connections, and abraded 
areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION    
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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. Warning signs and labels. 
2. Pipe labels. 
3. Valve tags. 
4. Warning tags. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For color, letter style, and graphic representation required for each identification 
material and device. 

C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed 
content for each label. 

D. Valve numbering scheme. 

E. Valve Schedules:  For each piping system to include in maintenance manuals. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 WARNING SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch 
thick, and having predrilled holes for attachment hardware. 

B. Letter Color:  Black. 

C. Background Color:  White. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 
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F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 
lettering. 

G. Fasteners:  Stainless-steel rivets. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

I. Label Content:  Include caution and warning information, plus emergency notification 
instructions. 

2.2 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 
indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of 
pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe Label Contents:  Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both 
directions, or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 

2.3 VALVE TAGS 

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers. 

1. Tag Material:  Brass, 0.032-inch minimum thickness, and having predrilled or stamped 
holes for attachment hardware. 

2. Fasteners:  Brass S-hook. 

B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch (A4) bond paper.  Tabulate 
valve number, piping system, system abbreviation (as shown on valve tag), location of valve 
(room or space), normal-operating position (open, closed, or modulating), and variations for 
identification.  Mark valves for emergency shutoff and similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

2.4 WARNING TAGS 

A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card 
stock with matte finish suitable for writing. 

1. Size:  3 by 5-1/4 inches minimum. 
2. Fasteners:  Brass grommet and wire. 
3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT 

OPERATE." 
4. Color:  Yellow background with black lettering. 



SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

City of Vineland-Public Works Pole Barn Identification for Plumbing Piping and Equipment  
 220553-3 

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 PIPE LABEL INSTALLATION 

A. Piping Color-Coding:  Painting of piping is specified in Division 09 Section "Interior Painting." 

B. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and 
exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 20 feet along each run.  Reduce intervals to 10 feet in 

areas of congested piping and equipment. 

C. Pipe Label Color Schedule: 

1. Domestic Water Piping: 

a. Background Color:  Green. 
b. Letter Color:  White. 

2. Sanitary Waste and Vent Piping: 

a. Background Color:  Orange. 
b. Letter Color:  Black. 

3. Storm Drainage Piping: 

a. Background Color:  White. 
b. Letter Color:  Black. 

3.3 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 similar roughing-in connections of end-use fixtures and units.  List 
tagged valves in a valve schedule. 

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

1. Valve-Tag Size and Shape: 

a. Cold Water:  1-1/2 inches, round. 
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b. Hot Water:  1-1/2 inches, round. 

2. Valve-Tag Color: 

a. Cold Water:  Natural. 
b. Hot Water:  Natural. 

3. Letter Color: 

a. Cold Water:  Black. 
b. Hot Water:  Black. 

3.4 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where 
required. 

END OF SECTION    
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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. Insulation Materials: 

a. Flexible elastomeric. 
b. Mineral fiber. 

2. Adhesives. 
3. Mastics. 
4. Sealants. 
5. Factory-applied jackets. 
6. Tapes. 
7. Securements. 
8. Corner angles. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and 
jackets. 

B. Shop Drawings: 

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

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

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

4. Detail application at control devices. 
5. Detail field application for each equipment type. 

C. Qualification Data:  For qualified Installer. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the Department of Labor, Bureau of 
Apprenticeship and Training. 

B. 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, tapes, 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. 
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2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 
index of 150 or less. 

1.5 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. 

1.6 COORDINATION 

A. Coordinate size and location of supports, hangers, and insulation shields specified in 
Division 22 Section "Hangers and Supports for Plumbing 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 installation of insulation and field-
applied jackets and finishes and for space required for maintenance. 

1.7 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. Comply with requirements in Part 3 schedule articles for where insulating materials shall be 
applied. 

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

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

D. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with 
ASTM C 534, Type I for tubular materials and Type II for sheet materials. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, or are equal to, the following: 

a. Aeroflex USA Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180. 

E. Mineral-Fiber, Preformed Pipe Insulation: 

1. Products: Available products that may be incorporated into the Work shall be one of, or 
equal to, the following: 

a. Johns Manville; Micro-Lok HP. 
b. Knauf Insulation; 1000 Pipe Insulation ASJ+. 
c. Owens Corning; SSL II with ASJ MAX Fiberglas Pipe Insulation. 

2. Type I, 850 deg F (454 deg C) Materials:  Mineral or glass fibers bonded with a 
thermosetting resin.  Comply with ASTM C 547, Type I, Grade A, with factory-applied 



SECTION 220700 - PLUMBING INSULATION 

City of Vineland-Public Works Pole Barn Plumbing Insulation 
 220700-3 

ASJ-SSL.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" 
Article. 

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. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, or are equal to, the following: 

a. Aeroflex USA Inc.; Aeroseal. 
b. Armacell LCC; 520 Adhesive. 
c. Foster Products Corporation, H. B. Fuller Company; 85-75. 
d. RBX Corporation; Rubatex Contact Adhesive. 

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, or are equal to, 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. 

2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

D. ASJ 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, available products that may be 
incorporated into the Work include, or are equal to, 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. 

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

E. PVC Jacket Adhesive:  Compatible with PVC jacket. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, or are equal to, the following: 

a. Dow Chemical Company (The); 739, Dow Silicone. 
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b. Johns-Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 
c. P.I.C. Plastics, Inc.; Welding Adhesive. 
d. Speedline Corporation; Speedline Vinyl Adhesive. 

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

F. ASJ Flashing Sealants: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, or are equal to, the following: 

a. Childers Products, Division of ITW; CP-76. 

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. 
6. For indoor applications, use sealants that have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

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

2.4 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, or are equal to, the following: 

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. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.  
Suitable for indoor and outdoor applications. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, or are equal to, the following: 

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0555. 
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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. 

2.5 CORNER ANGLES 

A. PVC Corner Angles:  30 mil thick, minimum 1 by 1 inch, PVC according to ASTM D 1784, 
Class 16354-C.  White to match adjacent surface. 

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. Surface Preparation:  Clean and prepare surfaces to be insulated.  Before insulating, apply a 
corrosion coating to insulated surfaces as follows: 

1. Carbon Steel:  Coat carbon steel operating at a service temperature between 32 and 300 
deg F with an epoxy coating.  Consult coating manufacturer for appropriate coating 
materials and application methods for operating temperature range. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of equipment and piping including fittings, valves, and 
specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 
for each 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 bottom of horizontal runs. 

E. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 
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F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure.  Taper 
and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

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. 

J. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 

2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.   
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. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape as recommended by insulation material manufacturer 
to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and 
at ends adjacent to pipe flanges and fittings. 

K. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 

L. Finish installation with systems at operating conditions.  Repair joint separations and cracking 
due to thermal movement. 

M. Repair damaged insulation facings by applying same facing material over damaged areas.  
Extend patches at least 4 inches beyond damaged areas.  Adhere and seal patches similar to 
butt joints. 

N. 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. 
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3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant. 

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  
Install insulation continuously through walls and partitions. 

C. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation 
continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Division 07 Section "Penetration Firestopping" firestopping 
and fire-resistive joint sealers. 

D. Insulation Installation at Floor Penetrations: 

1. Pipe:  Install insulation continuously through floor penetrations. 
2. Seal penetrations through fire-rated assemblies.  Comply with requirements in 

Division 07 Section "Penetration Firestopping." 

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 and vapor-retarder 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. 

4. Insulate valves 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.  For valves, insulate up to and including the bonnets, 
valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular surfaces with 
insulating cement. 

5. Insulate 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. 
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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. For services not specified to receive a field-applied jacket except for flexible elastomeric, 
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. 

8. 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. 

3.6 FLEXIBLE ELASTOMERIC INSULATION INSTALLATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness 
as pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 
to eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation when 
available. 

2. When preformed valve covers are not available, install cut sections of pipe and sheet 
insulation to valve body.  Arrange insulation to permit access to packing and to allow 
valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 
surface being insulated. 

3.7 MINERAL-FIBER INSULATION INSTALLATION 

A. Insulation Installation on Pipe Flanges: 

1. Install preformed 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. 
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3. Fill voids between inner circumference of flange insulation and outer circumference of 
adjacent straight pipe segments with mineral-fiber blanket insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at 
least 1 inch, and seal joints with flashing sealant. 

B. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available. 

2. When preformed insulation elbows and fittings are not available, install mitered sections 
of pipe insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation 
materials with wire or bands. 

C. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available. 

2. When preformed sections are not available, install mitered sections of pipe insulation to 
valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.8 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. All insulated piping in the food preparation 
areas shall have stainless steel insulation covering. 

B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following: 

1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.9 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water: 

1. Insulation shall be one of the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 

B. Domestic Hot Water: 

1. Insulation shall be one of the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 

END OF SECTION   
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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. Aboveground domestic water pipes, tubes, fittings, and specialties inside the building. 
2. Specialty valves. 
3. Escutcheons. 
4. Sleeves and sleeve seals. 
5. Wall penetration systems. 

1.3 SUBMITTALS 

A. Product Data:  For the following products: 

1. Specialty valves. 
2. Transition fittings. 
3. Dielectric fittings. 
4. Escutcheons. 
5. Sleeves and sleeve seals. 
6. Water penetration systems. 

B. Water Samples:  Specified in "Cleaning" Article. 

C. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 61 for potable domestic water piping and components. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes. 

2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L (ASTM B 88M, Type B) water tube, drawn temper. 

1. Cast-Copper Solder-Joint Fittings:  ASME B16.18, pressure fittings. 
2. Wrought-Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings. 
3. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 
4. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-

socket, metal-to-metal seating surfaces, and solder-joint or threaded ends. 

B. Soft Copper Tube:  ASTM B 88, Type K (ASTM B 88M, Type A) water tube, annealed temper. 
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1. Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings. 

2.3 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch thick or ASME B16.21, 
nonmetallic and asbestos free, unless otherwise indicated; full-face or ring type unless 
otherwise indicated. 

B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. 

C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

D. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated. 

2.4 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials or ferrous material 
body with separating nonconductive insulating material suitable for system fluid, pressure, and 
temperature. 

B. Dielectric Unions: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, or are equal to, the 
following: 

a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. EPCO Sales, Inc. 
d. Hart Industries International, Inc. 
e. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
f. Zurn Plumbing Products Group; Wilkins Water Control Products. 

2. Description: 

a. Pressure Rating:  150 psig at 180 deg F. 
b. End Connections:  Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, or are equal to, the 
following: 

a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. EPCO Sales, Inc. 
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Factory-fabricated, bolted, companion-flange assembly. 
b. Pressure Rating:  150 psig. 
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c. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-
joint copper alloy and threaded ferrous. 

2.5 ESCUTCHEONS 

A. General:  Manufactured ceiling, floor, and wall escutcheons and floor plates. 

B. One Piece, Cast Brass:  Polished, chrome-plated finish with setscrews. 

C. One Piece, Deep Pattern:  Deep-drawn, box-shaped brass with chrome-plated finish. 

D. One Piece, Stamped Steel:  Chrome-plated finish with setscrew. 

E. Split Casting, Cast Brass:  Polished, chrome-plated finish with concealed hinge and setscrew. 

F. Split Plate, Stamped Steel:  Chrome-plated finish with concealed hinge, setscrew. 

G. One-Piece Floor Plates:  Cast-iron flange. 

H. Split-Casting Floor Plates:  Cast brass with concealed hinge. 

I. Food Preparation Areas: Escutcheons shall be stainless steel. 

2.6 SLEEVES 

A. Cast-Iron Wall Pipes:  Fabricated of cast iron and equivalent to ductile-iron pressure pipe, with 
plain ends and integral waterstop unless otherwise indicated. 

B. Galvanized-Steel-Sheet Sleeves:  0.0239-inch minimum thickness; round tube closed with 
welded longitudinal joint. 

C. Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc-
coated, with plain ends. 

2.7 SLEEVE SEALS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, or are equal to, the following: 

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex, Inc. 
4. Pipeline Seal and Insulator, Inc. 

B. Description:  Modular sealing element unit, designed for field assembly, used to fill annular 
space between pipe and sleeve. 

1. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe.  Include 
type and number required for pipe material and size of pipe. 

2. Pressure Plates:  Stainless steel. 
3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates 

to sealing elements. 
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2.8 GROUT 

A. Standard:  ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-
cement grout. 

B. Characteristics:  Nonshrink; recommended for interior and exterior applications. 

C. Design Mix:  5000-psi, 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
domestic water piping.  Indicated locations and arrangements are used to size pipe and 
calculate friction loss, expansion, and other design considerations.  Install piping as indicated 
unless deviations to layout are approved on Coordination Drawings. 

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook." 

C. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, 
inside the building at each domestic water service entrance.  Comply with requirements in 
Division 22 Section "Meters and Gages for Plumbing Piping" for pressure gages and Division 22 
Section "Domestic Water Piping Specialties" for drain valves and strainers. 

D. Install shutoff valve immediately upstream of each dielectric fitting. 

E. Install domestic water piping level and plumb. 

F. Install piping concealed from view and protected from physical contact by building occupants 
unless otherwise indicated and except in equipment rooms and service areas. 

G. 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. 

H. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 
coordinate with other services occupying that space. 

I. Install piping adjacent to equipment and specialties to allow service and maintenance. 

J. Install piping to permit valve servicing. 

K. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher 
than system pressure rating used in applications below unless otherwise indicated. 

L. Install piping free of sags and bends. 

M. Install fittings for changes in direction and branch connections. 

3.2 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 
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B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly. 

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

D. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube Handbook," 
"Brazed Joints" Chapter. 

E. Soldered Joints:  Apply ASTM B 813, water-flushable flux to end of tube.  Join copper tube and 
fittings according to ASTM B 828 or CDA's "Copper Tube Handbook." 

F. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both 
piping systems. 

3.3 VALVE INSTALLATION 

A. General-Duty Valves:  Comply with requirements in Division 22 Section "General-Duty Valves 
for Plumbing Piping" for valve installations. 

B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or 
equipment, on each water supply to equipment, and on each water supply to plumbing fixtures 
that do not have supply stops.  Use ball valves for piping NPS 2 and smaller.  Use ball valves 
for piping NPS 2-1/2 and larger. 

C. Install calibrated balancing valves in each hot-water circulation return branch.  Set calibrated 
balancing valves partly open to restrict but not stop flow.  Comply with requirements in 
Division 22 Section "Domestic Water Piping Specialties" for calibrated balancing valves. 

3.4 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 and Smaller:  Use dielectric couplings couplings or nipples nipples 
unions. 

C. Dielectric Fittings for NPS 2-1/2 and Larger:  Use dielectric flanges. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements in Division 22 Section "Vibration and Seismic Controls for Plumbing 
Piping and Equipment" for seismic-restraint devices. 

B. Comply with requirements in Division 22 Section "Hangers and Supports for Plumbing Piping 
and Equipment" for pipe hanger and support products and installation. 

1. Vertical Piping:  MSS Type 8 or 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 
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c. Longer Than 100 Feet:  If Indicated:  MSS Type 49, spring cushion rolls. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze. 

4. Base of Vertical Piping:  MSS Type 52, spring hangers. 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch. 

E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 3/4 and Smaller:  60 inches with 3/8-inch rod. 
2. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod. 
3. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 
4. NPS 2-1/2:  108 inches with 1/2-inch rod. 
5. NPS 3 to NPS 5:  10 feet with 1/2-inch rod. 
6. NPS 6:  10 feet with 5/8-inch rod. 
7. NPS 8:  10 feet with 3/4-inch rod. 

F. Install supports for vertical copper tubing every 10 feet. 

G. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's 
written instructions. 

3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment and machines to allow service and maintenance. 

C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join 
dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to 
the following: 

1. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not 
smaller than sizes of water heater connections. 

2. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller 
than required by plumbing code.  Comply with requirements on Plumbing Fixture 
Schedule on drawings for connection sizes. 

3. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than 
equipment connections.  Provide shutoff valve and union for each connection.  Use 
flanges instead of unions for NPS 2-1/2 and larger. 

3.7 ESCUTCHEON INSTALLATION 

A. Install escutcheons for penetrations of walls, ceilings, and floors. 

B. Escutcheons for New Piping: 

1. Piping with Fitting or Sleeve Protruding from Wall:  One piece, deep pattern. 
2. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One piece, cast brass 

with polished chrome-plated finish. 
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3. Bare Piping at Ceiling Penetrations in Finished Spaces:  One piece, cast brass with 
polished chrome-plated finish. 

4. Bare Piping in Unfinished Service Spaces:  One piece, cast brass with polished chrome-
plated finish cast brass with rough-brass finish. 

5. Bare Piping in Equipment Rooms:  One piece, cast brass. 
6. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece floor plate. 

3.8 SLEEVE INSTALLATION 

A. General Requirements:  Install sleeves for pipes and tubes passing through penetrations in 
floors, partitions, roofs, and walls. 

B. Sleeves are not required for core-drilled holes. 

C. Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated. 

D. Install sleeves in new partitions, slabs, and walls as they are built. 

E. For interior wall penetrations, seal annular space between sleeve and pipe or pipe insulation 
using joint sealants appropriate for size, depth, and location of joint.  Comply with requirements 
in Division 07 Section "Joint Sealants" for joint sealants. 

F. Seal space outside of sleeves in concrete slabs and walls with grout. 

G. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve 
and pipe or pipe insulation unless otherwise indicated. 

H. Install sleeve materials according to the following applications: 

1. Sleeves for Piping Passing through Concrete Floor Slabs:  Steel pipe. 
2. Sleeves for Piping Passing through Concrete Floor Slabs of Mechanical Equipment 

Areas or Other Wet Areas:  Steel pipe. 

a. Extend sleeves 2 inches above finished floor level. 
b. For pipes penetrating floors with membrane waterproofing, extend cast-iron sleeve 

fittings below floor slab as required to secure clamping ring if ring is specified.  
Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to 
extend sleeve to 2 inches above finished floor level.  Comply with requirements in 
Division 07 Section "Sheet Metal Flashing and Trim" for flashing. 

3. Sleeves for Piping Passing through Gypsum-Board Partitions: 

a. Steel pipe sleeves for pipes smaller than NPS 6. 
b. Galvanized-steel sheet sleeves for pipes NPS 6 and larger. 
c. Exception:  Sleeves are not required for water supply tubes and waste pipes for 

individual plumbing fixtures if escutcheons will cover openings. 

4. Sleeves for Piping Passing through Concrete Roof Slabs:  Steel pipe. 
5. Sleeves for Piping Passing through Exterior Concrete Walls: 

a. Steel pipe sleeves for pipes smaller than NPS 6. 
b. Cast-iron wall pipe sleeves for pipes NPS 6 and larger. 
c. Install sleeves that are large enough to provide 1-inch annular clear space 

between sleeve and pipe or pipe insulation when sleeve seals are used. 

6. Sleeves for Piping Passing through Interior Concrete Walls: 
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a. Steel pipe sleeves for pipes smaller than NPS 6. 
b. Galvanized-steel sheet sleeves for pipes NPS 6 and larger. 

I. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at 
pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements in 
Division 07 Section "Penetration Firestopping" for firestop materials and installations. 

3.9 SLEEVE SEAL INSTALLATION 

A. Install sleeve seals in sleeves in exterior concrete walls at water-service piping entries into 
building. 

B. Select type and number of sealing elements required for pipe material and size.  Position pipe in 
center of sleeve.  Assemble sleeve seal components and install in annular space between pipe 
and sleeve.  Tighten bolts against pressure plates that cause sealing elements to expand and 
make watertight seal. 

3.10 IDENTIFICATION 

A. Identify system components.  Comply with requirements in Division 22 Section "Identification for 
Plumbing Piping and Equipment" for identification materials and installation. 

B. Label pressure piping with system operating pressure. 

3.11 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Piping Inspections: 

1. Do not enclose, cover, or put piping into operation until it has been inspected and 
approved by authorities having jurisdiction. 

2. During installation, notify authorities having jurisdiction at least one day before inspection 
must be made.  Perform tests specified below in presence of authorities having 
jurisdiction: 

a. Roughing-in Inspection:  Arrange for inspection of piping before concealing or 
closing-in after roughing-in and before setting fixtures. 

b. Final Inspection:  Arrange final inspection for authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 

3. Reinspection:  If authorities having jurisdiction find that piping will not pass tests or 
inspections, make required corrections and arrange for reinspection. 

4. Reports:  Prepare inspection reports and have them signed by authorities having 
jurisdiction. 

C. Piping Tests: 

1. Fill domestic water piping.  Check components to determine that they are not air bound 
and that piping is full of water. 

2. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired.  If testing is performed in segments, submit a separate 
report for each test, complete with diagram of portion of piping tested. 

3. Leave new, altered, extended, or replaced domestic water piping uncovered and 
unconcealed until it has been tested and approved.  Expose work that was covered or 
concealed before it was tested. 
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4. Cap and subject piping to static water pressure of 50 psig above operating pressure, 
without exceeding pressure rating of piping system materials.  Isolate test source and 
allow to stand for four hours.  Leaks and loss in test pressure constitute defects that must 
be repaired. 

5. Repair leaks and defects with new materials and retest piping or portion thereof until 
satisfactory results are obtained. 

6. Prepare reports for tests and for corrective action required. 

D. Domestic water piping will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.12 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, hydrants, and hose bibbs. 
2. Open shutoff valves to fully open position. 
3. Open throttling valves to proper setting. 
4. Remove plugs used during testing of piping and for temporary sealing of piping during 

installation. 
5. Remove and clean strainer screens.  Close drain valves and replace drain plugs. 
6. Check plumbing specialties and verify proper settings, adjustments, and operation. 

3.13 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or 
repaired before using. 

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 
methods are not prescribed, use procedures described in either AWWA C651 or 
AWWA C652 or follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at 
outlets. 

b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm 
of chlorine.  Isolate with valves and allow to stand for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm 
of chlorine.  Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time. 

d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat 
procedures if biological examination shows contamination. 

B. Prepare and submit reports of purging and disinfecting activities. 

C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses. 

3.14 PIPING SCHEDULE 

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used 
in applications below unless otherwise indicated. 
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B. Fitting Option:  Brazed joints may be used on aboveground copper tubing. 

C. Domestic water piping, shall be the following: 

1. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B) wrought- copper solder-
joint fittings; and soldered joints. 

3.15 VALVE SCHEDULE 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the 
following requirements apply: 

1. Shutoff Duty:  Use ball for piping NPS 3 and smaller. 
2. Throttling Duty:  Use ball valves for piping all piping. 
3. Hot-Water Circulation Piping, Balancing Duty:  Calibrated balancing valves. 
4. Drain Duty:  Hose-end drain valves. 

END OF SECTION   
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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. This Section includes the following for soil, waste, and vent piping inside the building: 

1. Pipe, tube, and fittings. 

1.3 DEFINITIONS 

A. ABS:  Acrylonitrile-butadiene-styrene plastic. 

B. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

C. LLDPE:  Linear, low-density polyethylene plastic. 

D. NBR:  Acrylonitrile-butadiene rubber. 

E. PE:  Polyethylene plastic. 

F. PVC:  Polyvinyl chloride plastic. 

G. TPE:  Thermoplastic elastomer. 

1.4 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum working 
pressure, unless otherwise indicated: 

1. Soil, Waste, and Vent Piping: 10-foot head of water. 

1.5 SUBMITTALS 

A. Product Data:  For pipe, tube, fittings, and couplings. 

B. Shop Drawings: 

1. Design Calculations:  Signed and sealed by a qualified professional engineer for 
selecting seismic restraints. 

C. Field quality-control inspection and test reports. 

1.6 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic 
piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent piping; 
"NSF-drain" for plastic drain piping; "NSF-tubular" for plastic continuous waste piping; and 
"NSF-sewer" for plastic sewer piping. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, or are equal to, 
manufacturers specified. 

2.2 PIPING MATERIALS 

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining 
materials. 

2.3 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 74, Service class. 

B. Gaskets:  ASTM C 564, rubber. 

C. Calking Materials:  ASTM B 29, pure lead and oakum or hemp fiber. 

2.4 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

B. Sovent Stack Fittings:  ASME B16.45 or ASSE 1043, hubless, cast-iron aerator and deaerator 
drainage fittings. 

C. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-resistant 
fasteners, and rubber sleeve with integral, center pipe stop. 

1. Standard, Shielded, Stainless-Steel Couplings:  CISPI 310, with stainless-steel 
corrugated shield; stainless-steel bands and tightening devices; and ASTM C 564, rubber 
sleeve. 

a. Manufacturers (or equals): 

1) Fernco, Inc. 
2) Ideal Div.; Stant Corp. 
3) Mission Rubber Co. 
4) Tyler Pipe; Soil Pipe Div. 

2. Heavy-Duty, Shielded, Stainless-Steel Couplings:  With stainless-steel shield, stainless-
steel bands and tightening devices, and ASTM C 564, rubber sleeve. 

a. Manufacturers (or equals): 

1) Clamp-All Corp. 
2) Ideal Div.; Stant Corp. 
3) Mission Rubber Co. 
4) Tyler Pipe; Soil Pipe Div. 
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2.5 COPPER TUBE AND FITTINGS 

A. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper. 

1. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought copper, 
solder-joint fittings. 

B. Hard Copper Tube:  ASTM B 88, Types L and M (ASTM B 88M, Types B and C), water tube, 
drawn temper. 

1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-
copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated. 

2. Copper Flanges:  ASME B16.24, Class 150, cast copper with solder-joint end. 
3. Copper Unions:  MSS SP-123, copper-alloy, hexagonal-stock body with ball-and-socket, 

metal-to-metal seating surfaces, and solder-joint or threaded ends. 

2.6 PVC PIPE AND FITTINGS 

A. Solid-Wall PVC Pipe:  ASTM D 2665, Schedule 40, drain, waste, and vent. 

B. PVC Socket Fittings:  ASTM D 2665, socket type, made to ASTM D 3311, drain, waste, and 
vent patterns and to fit Schedule 40 pipe. 

C. Adhesive Primer: ASTM F 656 

1. Use adhesive primer that has a VOC content of 550 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

D. Solvent Cement: ASTM D 2564 

1. Use PVC solvent cement that has a VOC content of 510 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated. 

B. Aboveground, soil and waste piping shall be any of the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless cast-iron soil pipe and fittings heavy-duty shielded, stainless-steel couplings; and 

hubless-coupling joints. 
3. Copper DWV tube, copper drainage fittings, and soldered joints. 
4. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints as allowed by the 

state plumbing code. 
5. Dissimilar Pipe-Material Couplings:  Flexible, Shielded, nonpressure pipe couplings for 

joining dissimilar pipe materials with small difference in OD. 

C. Aboveground, vent piping shall be any of the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel couplings; 

and hubless-coupling joints. 
3. Copper DWV tube, copper drainage fittings, and soldered joints. 
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4. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints as allowed by the 
state plumbing code. 

5. Dissimilar Pipe-Material Couplings:  Flexible, Shielded, nonpressure pipe couplings for 
joining dissimilar pipe materials with small difference in OD. 

D. Underground, soil, waste, and vent piping shall be any of the following: 

1. Service class, cast-iron soil piping; gaskets; and gasketed joints. 
2. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel couplings; 

and hubless-coupling joints. 
3. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints as allowed by the 

state plumbing code. 
4. Dissimilar Pipe-Material Couplings:  Flexible, Shielded, Rigid, unshielded, nonpressure 

pipe couplings for joining dissimilar pipe materials with small difference in OD. 

3.2 PIPING INSTALLATION 

A. Basic piping installation requirements are specified in Division 22 Section "Common Work 
Results for Plumbing." 

B. Install cleanouts at grade and extend to where building sanitary drains connect to building 
sanitary sewers. 

C. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe 
penetration through foundation wall.  Select number of interlocking rubber links required to 
make installation watertight.  Sleeves and mechanical sleeve seals are specified in Division 22 
Section "Common Work Results for Plumbing." 

D. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

E. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be 
used on vertical stacks if change in direction of flow is from horizontal to vertical.  Use long-turn, 
double Y-branch and 1/8-bend fittings if 2 fixtures are installed back to back or side by side with 
common drain pipe.  Straight tees, elbows, and crosses may be used on vent lines.  Do not 
change direction of flow more than 90 degrees.  Use proper size of standard increasers and 
reducers if pipes of different sizes are connected.  Reducing size of drainage piping in direction 
of flow is prohibited. 

F. Lay buried building drainage piping beginning at low point of each system.  Install true to grades 
and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  
Install required gaskets according to manufacturer's written instructions for use of lubricants, 
cements, and other installation requirements.  Maintain swab in piping and pull past each joint 
as completed. 

G. Install soil and waste drainage and vent piping at the State Plumbing Codes minimum slopes. 

H. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if 
slab is without membrane waterproofing. 

I. Install PVC soil and waste drainage and vent piping according to ASTM D 2665 and state 
plumbing code. 

J. Install underground PVC soil and waste drainage piping according to ASTM D 2321 and state 
plumbing code. 
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K. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

3.3 JOINT CONSTRUCTION 

A. Basic piping joint construction requirements are specified in Division 22 Section "Common Work 
Results for Plumbing." 

B. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil 
Pipe and Fittings Handbook" for compression joints. 

C. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and 
Fittings Handbook" for hubless-coupling joints. 

D. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy 
solder; and ASTM B 828 procedure, unless otherwise indicated. 

E. PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665. 

3.4 VALVE INSTALLATION 

A. General valve installation requirements are specified in Division 22 Section "General-Duty 
Valves for Plumbing Piping." 

B. Shutoff Valves:  Install shutoff valve on each sewage pump discharge. 

1. Install full-port ball valve for piping NPS 3 and smaller. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports for 
Plumbing Piping and Equipment." Install the following: 

1. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
2. Install individual, straight, horizontal piping runs according to the following: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet, if Indicated:  MSS Type 49, spring cushion rolls. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze. 

4. Base of Vertical Piping:  MSS Type 52, spring hangers. 

B. Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping 
and Equipment." 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods. 

E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 
minimum rod diameters: 

1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod. 
2. NPS 3:  60 inches with 1/2-inch rod. 
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3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod. 
4. NPS 6:  60 inches with 3/4-inch rod. 
5. NPS 8 to NPS 12:  60 inches with 7/8-inch rod. 

F. Install supports for vertical cast-iron soil piping every 15 feet. 

G. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod 
diameters: 

1. NPS 1-1/4:  84 inches with 3/8-inch rod. 
2. NPS 1-1/2:  108 inches with 3/8-inch rod. 
3. NPS 2:  10 feet with 3/8-inch rod. 
4. NPS 2-1/2:  11 feet with 1/2-inch rod. 
5. NPS 3:  12 feet with 1/2-inch rod. 
6. NPS 4 and NPS 5:  12 feet with 5/8-inch rod. 
7. NPS 6:  12 feet with 3/4-inch rod. 
8. NPS 8 to NPS 12:  12 feet with 7/8-inch rod. 

H. Install supports for vertical steel piping every 15 feet. 

I. Install hangers for stainless-steel piping with the following maximum horizontal spacing and 
minimum rod diameters: 

1. NPS 2:  84 inches with 3/8-inch rod. 
2. NPS 3:  96 inches with 1/2-inch rod. 
3. NPS 4:  108 inches with 1/2-inch rod. 
4. NPS 6:  10 feet with 5/8-inch rod. 

J. Install supports for vertical stainless-steel piping every 10 feet. 

K. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 1-1/4:  72 inches with 3/8-inch rod. 
2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 
3. NPS 2-1/2:  108 inches with 1/2-inch rod. 
4. NPS 3 to NPS 5:  10 feet with 1/2-inch rod. 
5. NPS 6:  10 feet with 5/8-inch rod. 
6. NPS 8:  10 feet with 3/4-inch rod. 

L. Install supports for vertical copper tubing every 10 feet. 

M. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod 
diameters: 

1. NPS 1-1/2 and NPS 2:  48 inches with 3/8-inch rod. 
2. NPS 3:  48 inches with 1/2-inch rod. 
3. NPS 4 and 5:  48 inches with 5/8-inch rod. 
4. NPS 6:  48 inches with 3/4-inch rod. 
5. NPS 8 to NPS 12:  48 inches with 7/8-inch rod. 

N. Install supports for vertical PVC piping every 48 inches. 

O. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 
instructions. 
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3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join 
dissimilar piping materials. 

C. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than 
required by plumbing code. 

2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, 
but not smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not 
smaller than required by plumbing code. 

3.7 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must 
be made.  Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in 
after roughing-in and before setting fixtures. 

2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe 
tests specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction 
or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired.  If testing is performed in segments, submit separate 
report for each test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and 
vent piping until it has been tested and approved.  Expose work that was covered or 
concealed before it was tested. 

3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping, except outside 
leaders, on completion of roughing-in.  Close openings in piping system and fill with water 
to point of overflow, but not less than 25-foot head of water.  From 15 minutes before 
inspection starts to completion of inspection, water level must not drop.  Inspect joints for 
leaks. 

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps filled 
with water, test connections and prove they are gastight and watertight.  Plug vent-stack 
openings on roof and building drains where they leave building.  Introduce air into piping 
system equal to pressure of 1-inch wg.  Use U-tube or manometer inserted in trap of 
water closet to measure this pressure.  Air pressure must remain constant without 
introducing additional air throughout period of inspection.  Inspect plumbing fixture 
connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 
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3.8 CLEANING 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during the remainder of construction period to avoid clogging with dirt and debris 
and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

3.9 PROTECTION 

A. Exposed PVC Piping:  Protect plumbing vents exposed to sunlight with two coats of water-
based latex paint. 

END OF SECTION 
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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. This Section includes the following sanitary drainage piping specialties: 

1. Cleanouts. 
2. Floor drains. 
3. Through-penetration firestop assemblies. 
4. Miscellaneous sanitary drainage piping specialties. 

1.3 DEFINITIONS 

A. ABS:  Acrylonitrile-butadiene-styrene plastic. 

B. FOG:  Fats, oils, and greases. 

C. FRP:  Fiberglass-reinforced plastic. 

D. HDPE:  High-density polyethylene plastic. 

E. PE:  Polyethylene plastic. 

F. PP:  Polypropylene plastic. 

G. PVC:  Polyvinyl chloride plastic. 

1.4 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 
agency. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary 
piping specialty components. 

1.5 COORDINATION 

A. Coordinate size and location of roof penetrations. 

PART 2 - PRODUCTS 

2.1 CLEANOUTS 

A. Exposed Metal Cleanouts: 
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1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, or are equal to, the 
following: 

a. Josam Company; Josam Div. 
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
c. Watts Drainage Products Inc. 
d. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.36.2M for cast iron cleanout test tee. 
3. Size:  Same as connected drainage piping 
4. Body Material:  Hub-and-spigot, cast-iron soil pipe T-branch or Hubless, cast-iron soil 

pipe test tee as required to match connected piping. 
5. Closure:  Countersunk or raised-head, brass plug. 
6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 
7. Closure:  Stainless-steel plug with seal. 

B. Metal Floor Cleanouts: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, or are equal to, the 
following: 

a. Josam Company; Josam Div. 
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
c. Watts Drainage Products Inc. 
d. Zurn Plumbing Products Group. 

2. Standard:  ASME A112.36.2M for threaded, adjustable housing cleanout. 
3. Size:  Same as connected branch. 
4. Type:  Threaded, adjustable housing. 
5. Body or Ferrule:  Cast iron. 
6. Closure:  Plastic plug. 
7. Adjustable Housing Material:  Cast iron with threads. 
8. Frame and Cover Material and Finish:  Polished Nickel-bronze. 
9. Frame and Cover Shape:  Round. 

C. Cast-Iron Wall Cleanouts: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, or are equal to, the 
following: 

a. Josam Company; Josam Div. 
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
c. Watts Drainage Products Inc. 
d. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.36.2M.  Include wall access. 
3. Size:  Same as connected drainage piping. 
4. Body:  Hub-and-spigot, cast-iron soil pipe T-branch or Hubless, cast-iron soil pipe test tee 

as required to match connected piping. 
5. Closure:  Raised-head, drilled-and-threaded Bronze plug. 
6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 
7. Wall Access:  Round, flat, stainless-steel cover plate with screw. 
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2.2 FLOOR DRAINS 

A. Cast-Iron Floor Drains: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, or are equal to, the 
following: 

a. Josam Company; Josam Div. 
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
c. Watts Drainage Products Inc. 
d. Zurn Plumbing Products Group. 

2. Standard:  ASME A112.6.3. 
3. Pattern:  Floor drain. 
4. Body Material:  Coated cast iron. 
5. Outlet:  Bottom. 
6. Coating on Interior and Exposed Exterior Surfaces:  Acid-resistant enamel. 
7. Top or Strainer Material:  Polished Nickel bronze. 
8. Top of Body and Strainer Finish:  Polished Nickel bronze. 
9. Top Shape:  Round. 

2.3 THROUGH-PENETRATION FIRESTOP ASSEMBLIES 

A. Through-Penetration Firestop Assemblies: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, or are equal to, the 
following: 

a. ProSet Systems Inc. 

2. Standard:  UL 1479 assembly of sleeve and stack fitting with firestopping plug. 
3. Size:  Same as connected soil, waste, or vent stack. 
4. Sleeve:  Molded PVC plastic, of length to match slab thickness and with integral nailing 

flange on one end for installation in cast-in-place concrete slabs. 
5. Stack Fitting:  ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene 

O-ring at base and gray-iron plug in thermal-release harness.  Include PVC protective 
cap for plug. 

6. Special Coating:  Corrosion resistant on interior of fittings. 

2.4 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES 

A. Open Drains: 

1. Description:  Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, 
cast-iron, soil-pipe fittings.  Include P-trap, hub-and-spigot riser section; and where 
required, increaser fitting joined with ASTM C 564, rubber gaskets. 

2. Size:  Same as connected waste piping with increaser fitting of size indicated. 

B. Deep-Seal Traps: 

1. Description:  Cast-iron casting, with inlet and outlet matching connected piping and 
cleanout trap-seal primer valve connection. 

2. Size:  Same as connected waste piping. 
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a. NPS 2:  4-inch-minimum water seal. 
b. NPS 2-1/2 and Larger:  5-inch-minimum water seal. 

C. Air-Gap Fittings: 

1. Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between 
installed inlet and outlet piping. 

2. Body:  Bronze or cast iron. 
3. Inlet:  Opening in top of body. 
4. Outlet:  Larger than inlet. 
5. Size:  Same as connected waste piping and with inlet large enough for associated 

indirect waste piping. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, 
joint construction, and basic installation requirements. 

B. Install cleanouts in aboveground piping and building drain piping according to the following, 
unless otherwise indicated: 

1. Size same as drainage piping up to NPS 4.  Use NPS 4 for larger drainage piping unless 
larger cleanout is indicated or required per the state plumbing code. 

2. Locate at each change in direction of piping greater than 45 degrees. 
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for 

larger piping. 
4. Locate at base of each vertical soil and waste stack. 

C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 
finished floor. 

D. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with cover flush with finished wall. 

E. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with 
finished floor, unless otherwise indicated. 

1. Position floor drains for easy access and maintenance. 
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.  Set 

with grates depressed according to the following drainage area radii: 

a. Radius, 30 Inches or Less:  Equivalent to 1 percent slope, but not less than 1/4-
inch total depression. 

b. Radius, 30 to 60 Inches:  Equivalent to 1 percent slope. 
c. Radius, 60 Inches or Larger:  Equivalent to 1 percent slope, but not greater than 1-

inch total depression. 

3. Install floor-drain flashing collar or flange so no leakage occurs between drain and 
adjoining flooring.  Maintain integrity of waterproof membranes where penetrated. 

4. Install individual traps for floor drains connected to sanitary building drain, unless 
otherwise indicated. 

F. Install through-penetration firestop assemblies in plastic conductors and stacks at floor 
penetrations. 
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G. Assemble open drain fittings and install with top of hub 2 inches above floor. 

H. Install deep-seal traps on floor drains and other waste outlets. 

I. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping 
discharge into sanitary drainage system. 

J. Install sleeve flashing device with each riser and stack passing through floors with waterproof 
membrane. 

K. Install wood-blocking reinforcement for wall-mounting-type specialties. 

L. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is 
indicated. 

M. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and 
within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding 
pipe fittings. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 

3.3 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest 
until no leaks exist. 

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 
and equipment. 

3.4 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 
to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION  
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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. This Section includes the following conventional plumbing fixtures and related components: 

1. Faucets for lavatories and sinks. 
2. Toilet seats. 
3. Protective shielding guards. 
4. Fixture supports. 
5. Water closets. 
6. Lavatories. 
7. Commercial sinks. 

B. Related Sections include the following: 

1. Division 22 Section "Domestic Water Piping Specialties" for backflow preventers, floor 
drains, and specialty fixtures not included in this Section. 

1.3 DEFINITIONS 

A. ABS:  Acrylonitrile-butadiene-styrene plastic. 

B. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by people with 
disabilities. 

C. Cast Polymer:  Cast-filled-polymer-plastic material.  This material includes cultured-marble and 
solid-surface materials. 

D. Cultured Marble:  Cast-filled-polymer-plastic material with surface coating. 

E. Fitting:  Device that controls the flow of water into or out of the plumbing fixture.  Fittings 
specified in this Section include supplies and stops, faucets and spouts, shower heads and tub 
spouts, drains and tailpieces, and traps and waste pipes.  Piping and general-duty valves are 
included where indicated. 

F. FRP:  Fiberglass-reinforced plastic. 

G. PMMA:  Polymethyl methacrylate (acrylic) plastic. 

H. PVC:  Polyvinyl chloride plastic. 

I. Solid Surface:  Nonporous, homogeneous, cast-polymer-plastic material with heat-, impact-, 
scratch-, and stain-resistance qualities. 

1.4 SUBMITTALS 

A. Product Data:  For each type of plumbing fixture indicated.  Include selected fixture and trim, 
fittings, accessories, appliances, appurtenances, equipment, and supports.  Indicate materials 
and finishes, dimensions, construction details, and flow-control rates. 
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B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Operation and Maintenance Data:  For plumbing fixtures to include in emergency, operation, 
and maintenance manuals. 

D. Warranty:  Special warranty specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain plumbing fixtures, faucets, and other components of each category 
through one source from a single manufacturer. 

1. Exception:  If fixtures, faucets, or other components are not available from a single 
manufacturer, obtain similar products from other manufacturers specified for that 
category. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable 
Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public Law 101-
336, "Americans with Disabilities Act"; for plumbing fixtures for people with disabilities. 

D. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy 
Act," about water flow and consumption rates for plumbing fixtures. 

E. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for 
fixture materials that will be in contact with potable water. 

F. Select combinations of fixtures and trim, faucets, fittings, and other components that are 
compatible. 

G. Comply with the following applicable standards and other requirements specified for plumbing 
fixtures: 

1. Solid-Surface-Material Lavatories and Sinks:  ANSI/ICPA SS-1. 
2. Stainless-Steel Commercial, Handwash Sinks:  NSF 2 construction. 
3. Vitreous-China Fixtures:  ASME A112.19.2M. 
4. Water-Closet, Tank Trim:  ASME A112.19.5. 

H. Comply with the following applicable standards and other requirements specified for lavatory 
and sink faucets: 

1. Faucets:  ASME A112.18.1. 
2. Hose-Coupling Threads:  ASME B1.20.7. 
3. NSF Potable-Water Materials:  NSF 61. 
4. Supply Fittings:  ASME A112.18.1. 
5. Brass Waste Fittings:  ASME A112.18.2. 

I. Comply with the following applicable standards and other requirements specified for 
miscellaneous fittings: 

1. Atmospheric Vacuum Breakers:  ASSE 1001. 
2. Brass and Copper Supplies:  ASME A112.18.1. 
3. Brass Waste Fittings:  ASME A112.18.2. 
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J. Comply with the following applicable standards and other requirements specified for 
miscellaneous components: 

1. Floor Drains:  ASME A112.6.3. 
2. Grab Bars:  ASTM F 446. 
3. Hose-Coupling Threads:  ASME B1.20.7. 
4. Plastic Toilet Seats:  ANSI Z124.5. 
5. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

1.6 WARRANTY 

A. Special Warranties:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of whirlpools that fail in materials or workmanship within specified warranty 
period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures of unit shell. 
b. Faulty operation of controls, blowers, pumps, heaters, and timers. 
c. Deterioration of metals, metal finishes, and other materials beyond normal use. 

2. Warranty Period for Commercial Applications:  Three years from date of Substantial 
Completion. 

PART 2 - PRODUCTS 

2.1 Vitreous fixtures shall be American Standard, Kohler, Zurn, or approved equal. 

2.2 Lavatory carriers shall be Jay R. Smith, Josam, Zurn, or approved equal. 

2.3 Water closet seats shall be Bemis, Olsonite, Zurn or approved equal. 

2.4 Plumbing fixture trim shall be American Standard, T&S Brass, Zurn or approved equal. 

2.5 Stainless steel sinks shall be Elkay, Just, or approved equal. 

2.6 Plumbing Fixtures 

2.7 Refer to Drawing P0.1 for Manufacturer, Model Number and Description. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify 
actual locations of piping connections before plumbing fixture installation. 

B. Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be 
installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' 
written instructions. 
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B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures. 

1. Use carrier supports with waste fitting and seal for back-outlet fixtures. 
2. Use carrier supports without waste fitting for fixtures with tubular waste piping. 
3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures. 

C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports. 

D. Install floor-mounting fixtures on closet flanges or other attachments to piping or building 
substrate. 

E. Install wall-mounting fixtures with tubular waste piping attached to supports. 

F. Install counter-mounting fixtures in and attached to casework. 

G. Install fixtures level and plumb according to roughing-in drawings. 

H. Install water-supply piping with stop on each supply to each fixture to be connected to water 
distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  
Install stops in locations where they can be easily reached for operation. 

1. Exception:  Use ball or globe valves if supply stops are not specified with fixture.  Valves 
are specified in Division 22 Section "General-Duty Valves for Plumbing Piping." 

I. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to 
sanitary drainage system. 

J. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage 
system. 

K. Install toilet seats on water closets. 

L. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are 
not available with required rates and patterns.  Include adapters if required. 

M. Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop 
valves. 

N. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets 
are not available with required rates and patterns.  Include adapters if required. 

O. Install traps on fixture outlets. 

1. Exception:  Omit trap on fixtures with integral traps. 
2. Exception:  Omit trap on indirect wastes, unless otherwise indicated. 

P. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within 
cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings.  
Escutcheons are specified in Division 22 Section "Common Work Results for Plumbing." 

Q. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, 
mildew-resistant silicone sealant.  Match sealant color to fixture color.  Sealants are specified in 
Division 07 Section "Joint Sealants." 
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3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent 
piping.  Use size fittings required to match fixtures. 

3.4 FIELD QUALITY CONTROL 

A. Verify that installed plumbing fixtures are categories and types specified for locations where 
installed. 

B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified 
components. 

C. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and components. 

D. Test installed fixtures after water systems are pressurized for proper operation.  Replace 
malfunctioning fixtures and components, then retest.  Repeat procedure until units operate 
properly. 

3.5 ADJUSTING 

A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning fixtures, 
fittings, and controls. 

B. Adjust water pressure at faucets and flushometer valves to produce proper flow and stream. 

C. Replace washers and seals of leaking and dripping faucets and stops. 

3.6 CLEANING 

A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods 
and materials.  Do the following: 

1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers 
and spouts. 

2. Remove sediment and debris from drains. 

B. After completing installation of exposed, factory-finished fixtures, faucets, and fittings, inspect 
exposed finishes and repair damaged finishes. 

3.7 PROTECTION 

A. Provide protective covering for installed fixtures and fittings. 

B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by 
Owner. 

END OF SECTION   
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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. This Section includes the following: 

1. Equipment installation requirements common to equipment sections. 
2. Painting and finishing. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred 
spaces, pipe and duct chases, 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 chases. 

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. 

1.4 QUALITY ASSURANCE 

A. Electrical Characteristics for HVAC 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 are appropriately modified.  If minimum 
energy ratings or efficiencies are specified, equipment shall comply with requirements. 

1.5 COORDINATION 

A. Coordinate requirements for access panels and doors for HVAC items requiring access that are 
concealed behind finished surfaces.  Access panels and doors are specified in Division 08 
Section "Access Doors and Frames." 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights are 
not indicated. 
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B. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated. 

C. Install HVAC 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. 

3.2 PAINTING 

A. Painting of HVAC systems, equipment, and components is specified in Division 09 Sections 
"Interior Painting" and "Exterior Painting." 

B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and 
procedures to match original factory finish. 

END OF SECTION  
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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. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Stencils. 
5. Valve tags. 
6. Warning tags. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For color, letter style, and graphic representation required for each identification 
material and device. 

C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed 
content for each label. 

D. Valve numbering scheme. 

E. Valve Schedules:  For each piping system to include in maintenance manuals. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Material and Thickness:  Brass, 0.032-inch minimum thickness, and having predrilled or 
stamped holes for attachment hardware. 

2. Minimum Label Size:  Length and width vary for required label content, but not less than 
2-1/2 by 3/4 inch. 

3. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 
size of principal lettering. 

4. Fasteners:  Stainless-steel rivets. 
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5. 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), plus 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 (A4) 
bond paper.  Tabulate equipment identification number and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules), plus the Specification Section number 
and title where equipment is specified.  Equipment schedule shall be included in operation and 
maintenance data. 

2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch  
thick, and having predrilled holes for attachment hardware. 

B. Letter Color:  Black. 

C. Background Color:  White. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 

F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 
lettering. 

G. Fasteners:  Stainless-steel rivets. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

I. Label Content:  Include caution and warning information, plus emergency notification 
instructions. 

2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 
indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of 
pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe Label Contents:  Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both 
directions, or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 
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2.4 VALVE TAGS 

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers. 

1. Tag Material:  Brass, 0.032-inch minimum thickness, and having predrilled or stamped 
holes for attachment hardware. 

2. Fasteners:  Brass S-hook. 

B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch (A4) bond paper.  Tabulate 
valve number, piping system, system abbreviation (as shown on valve tag), location of valve 
(room or space), normal-operating position (open, closed, or modulating), and variations for 
identification.  Mark valves for emergency shutoff and similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

2.5 WARNING TAGS 

A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card 
stock with matte finish suitable for writing. 

1. Size:  3 by 5-1/4 inches minimum. 
2. Fasteners:  Brass grommet and wire. 
3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT 

OPERATE." 
4. Color:  Yellow background with black lettering. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.3 PIPE LABEL INSTALLATION 

A. Piping Color-Coding:  Painting of piping is specified in Division 09 Section "Interior Painting." 

B. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe 
labels, at Installer's option.  Install stenciled pipe labels with painted, color-coded bands or 
rectangles, complying with ASME A13.1, on each piping system. 

1. Identification Paint:  Use for contrasting background. 

C. 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. 
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2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  
Where flow pattern is not obvious, mark each pipe at branch. 

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 10 feet along each run.  Reduce intervals to 5 feet in 

areas of congested piping and equipment. 

D. Pipe Label Color Schedule: 

1. Domestic Water Piping: 

a. Background Color:  Green. 
b. Letter Color:  White. 

2. Sanitary Waste and Vent Piping: 

a. Background Color:  Orange. 
b. Letter Color:  Black. 

3. Natural Gas Piping: 

a. Background Color:  Yellow. 
b. Letter Color:  Black. 

3.4 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 similar roughing-in connections of end-use fixtures and units.  List 
tagged valves in a valve schedule. 

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

1. Valve-Tag Size and Shape: 

a. Cold Water:  1-1/2 inches, round. 
b. Hot Water:  1-1/2 inches, round. 

2. Valve-Tag Color: 

a. Cold Water:  Natural. 
b. Hot Water:  Natural. 

3. Letter Color: 

a. Cold Water:  Black. 
b. Hot Water:  Black. 

3.5 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where 
required. 
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END OF SECTION  
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Balancing Air Systems: 

a. Constant-volume air systems. 

1.2 DEFINITIONS 

A. AABC: Associated Air Balance Council. 

B. NEBB: National Environmental Balancing Bureau. 

C. TAB: Testing, adjusting, and balancing. 

D. TABB: Testing, Adjusting, and Balancing Bureau. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Within 60 days of Contractor's Notice to Proceed, submit documentation that 
the TAB specialist and this Project's TAB team members meet the qualifications specified in 
"Quality Assurance" Article. 

B. Certified TAB reports. 

C. Sample report forms. 

D. Instrument calibration reports, to include the following: 

1. Instrument type and make. 
2. Serial number. 
3. Application. 
4. Dates of use. 
5. Dates of calibration. 

1.4 QUALITY ASSURANCE 

A. TAB Qualifications: Certified by AABC, NEBB or TABB. 

B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in 
ASHRAE 111, Section 4, "Instrumentation." 

C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air 
Balancing." 

D. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.7.2.3 
- "System Balancing." 
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PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to discover 
conditions in systems designs that may preclude proper TAB of systems and equipment. 

B. Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer 
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify 
that locations of these balancing devices are applicable for intended purpose and are 
accessible. 

C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine system and equipment installations and verify that field quality-control testing, 
cleaning, and adjusting specified in individual Sections have been performed. 

E. Examine test reports specified in individual system and equipment Sections. 

F. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, 
filters are clean, and equipment with functioning controls is ready for operation. 

G. Examine operating safety interlocks and controls on HVAC equipment. 

H. Report deficiencies discovered before and during performance of TAB procedures. Observe 
and record system reactions to changes in conditions. Record default set points if different from 
indicated values. 

3.2 PREPARATION 

A. Prepare a TAB plan that includes the following: 

1. Equipment and systems to be tested. 
2. Strategies and step-by-step procedures for balancing the systems. 
3. Instrumentation to be used. 
4. Sample forms with specific identification for all equipment. 

B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness 
for TAB work. Include, at a minimum, the following: 

1. Airside: 
 

a. Duct systems are complete with terminals installed. 
b. Volume, smoke, and fire dampers are open and functional. 
c. Clean filters are installed. 
d. Fans are operating, free of vibration, and rotating in correct direction. 
e. Automatic temperature-control systems are operational. 
f. Ceilings are installed. 
g. Windows and doors are installed. 
h. Suitable access to balancing devices and equipment is provided. 
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3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures 
contained in AABC's "National Standards for Total System Balance", NEBB's "Procedural 
Standards for Testing, Adjusting, and Balancing of Environmental Systems" or SMACNA's 
"HVAC Systems - Testing, Adjusting, and Balancing" and in this Section. 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the 
minimum extent necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material and thickness 
as used to construct ducts. 

2. After testing and balancing, install test ports and duct access doors that comply with 
requirements in Section 233300 "Air Duct Accessories." 

3. Install and join new insulation that matches removed materials. Restore insulation, 
coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation," 
Section 230716 "HVAC Equipment Insulation," and Section 230719 "HVAC Piping 
Insulation." 

C. Mark equipment and balancing devices, including damper-control positions, valve position 
indicators, fan-speed-control levers, and similar controls and devices, with paint or other 
suitable, permanent identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and 
recommended testing procedures. Cross-check the summation of required outlet volumes with 
required fan volumes. 

B. Determine the best locations in main and branch ducts for accurate duct-airflow measurements. 

C. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

D. Verify that motor starters are equipped with properly sized thermal protection. 

E. Check dampers for proper position to achieve desired airflow path. 

F. Check for airflow blockages. 

G. Check condensate drains for proper connections and functioning. 

H. Check for proper sealing of air-handling-unit components. 

I. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts." 

3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by 
fan manufacturer. 

1. Measure total airflow. 
 

a. Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary, 
perform multiple Pitot-tube traverses to obtain total airflow. 
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b. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil 
traverse may be acceptable. 

c. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at 
terminals and calculate the total airflow. 

2. Measure fan static pressures as follows: 

a. Measure static pressure directly at the fan outlet or through the flexible connection. 
b. Measure static pressure directly at the fan inlet or through the flexible connection. 
c. Report artificial loading of filters at the time static pressures are measured. 

3. Review Record Documents to determine variations in design static pressures versus 
actual static pressures. Calculate actual system-effect factors. Recommend adjustments 
to accommodate actual conditions. 

4. Obtain approval from Architect for adjustment of fan speed higher or lower than indicated 
speed. Comply with requirements in HVAC Sections for air-handling units for adjustment 
of fans, belts, and pulley sizes to achieve indicated air-handling-unit performance. 

5. Do not make fan-speed adjustments that result in motor overload. Consult equipment 
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-
motor amperage to ensure that no overload occurs. Measure amperage in full-cooling, 
full-heating, economizer, and any other operating mode to determine the maximum 
required brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 
airflows. 

1. Measure airflow of submain and branch ducts. 
2. Adjust submain and branch duct volume dampers for specified airflow. 
3. Re-measure each submain and branch duct after all have been adjusted. 

C. Adjust air inlets and outlets for each space to indicated airflows. 

1. Set airflow patterns of adjustable outlets for proper distribution without drafts. 
2. Measure inlets and outlets airflow. 
3. Adjust each inlet and outlet for specified airflow. 
4. Re-measure each inlet and outlet after they have been adjusted. 

D. Verify final system conditions. 

1. Re-measure and confirm that minimum outdoor, return, and relief airflows are within 
design. Readjust to design if necessary. 

2. Re-measure and confirm that total airflow is within design. 
3. Re-measure all final fan operating data, rpms, volts, amps, and static profile. 
4. Mark all final settings. 
5. Test system in economizer mode. Verify proper operation and adjust if necessary. 
6. Measure and record all operating data. 
7. Record final fan-performance data. 

3.6 CONTROLS VERIFICATION 

A. In conjunction with system balancing, perform the following: 

1. Verify temperature control system is operating within the design limitations. 
2. Confirm that the sequences of operation are in compliance with Contract Documents. 
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B. Reporting: Include a summary of verifications performed, remaining deficiencies, and variations 
from indicated conditions. 

3.7 TOLERANCES 

A. Set HVAC system's airflow rates and water flow rates within the following tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus 10 percent. 
2. Air Outlets and Inlets: Plus or minus 10 percent. 

B. Maintaining pressure relationships as designed shall have priority over the tolerances specified 
above. 

3.8 FINAL REPORT 

A. General: Prepare a certified written report; tabulate and divide the report into separate sections 
for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed by the 
certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 
3. Certify validity and accuracy of field data. 

B. Final Report Contents: In addition to certified field-report data, include the following: 
 

1. Manufacturers' test data. 
2. Field test reports prepared by system and equipment installers. 
3. Other information relative to equipment performance; do not include Shop Drawings and 

Product Data. 

C. General Report Data: In addition to form titles and entries, include the following data: 

1. Title page. 
2. Name and address of the TAB specialist. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB supervisor who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the report. 

Number each page in the report. 
11. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 
13. Data for terminal units, including manufacturer's name, type, size, and fittings. 
14. Notes to explain why certain final data in the body of reports vary from indicated values. 
15. Test conditions for fans and pump performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 
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b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Fan drive settings including settings and percentage of maximum pitch diameter. 
e. Settings for supply-air, static-pressure controller. 
f. Other system operating conditions that affect performance. 

D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present 
each system with single-line diagram and include the following: 

1. Quantities of outdoor, supply, return, and exhaust airflows. 
2. Duct, outlet, and inlet sizes. 

E. Air-Handling-Unit Test Reports: For air-handling units with coils, include the following: 

1. Unit Data: 

a. Unit identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Unit arrangement and class. 
g. Discharge arrangement. 
h. Sheave make, size in inches (mm), and bore. 
i. Center-to-center dimensions of sheave and amount of adjustments in inches (mm). 
j. Number, make, and size of belts. 
k. Number, type, and size of filters. 

2. Motor Data: 

a. Motor make, and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches (mm), and bore. 
f. Center-to-center dimensions of sheave and amount of adjustments in inches (mm). 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm (L/s). 
b. Total system static pressure in inches wg (Pa). 
c. Fan rpm. 
d. Discharge static pressure in inches wg (Pa). 
e. Filter static-pressure differential in inches wg (Pa). 
f. Preheat-coil static-pressure differential in inches wg (Pa). 
g. Cooling-coil static-pressure differential in inches wg (Pa). 
h. Heating-coil static-pressure differential in inches wg (Pa). 
i. Outdoor airflow in cfm (L/s). 
j. Return airflow in cfm (L/s). 
k. Outdoor-air damper position. 
l. Return-air damper position. 

F. Gas-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup equipment 
reports, include the following: 

1. Unit Data: 
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a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Fuel type in input data. 
g. Output capacity in Btu/h. 
h. Ignition type. 
i. Burner-control types. 
j. Motor horsepower and rpm. 
k. Motor volts, phase, and hertz. 
l. Motor full-load amperage and service factor. 
m. Sheave make, size in inches (mm), and bore. 
n. Center-to-center dimensions of sheave and amount of adjustments in inches (mm). 

2. Test Data (Indicated and Actual Values): 

a. Total airflow rate in CFM. 
b. Entering-air temperature in deg F. 
c. Leaving-air temperature in deg F. 
d. Air temperature differential in deg F. 
e. Entering-air static pressure in inches wg. 
f. Leaving-air static pressure in inches wg. 
g. Air static-pressure differential in inches wg. 
h. Low-fire fuel input in Btu/h. 
i. High-fire fuel input in Btu/h. 
j. Manifold pressure in psig. 
k. High-temperature-limit setting in deg F. 
l. Operating set point in Btu/h. 
m. Motor voltage at each connection. 
n. Motor amperage for each phase. 
o. Heating value of fuel in Btu/h. 

G. Fan Test Reports: For supply, return, and exhaust fans, include the following: 

1. Fan Data: 

a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and size. 
e. Manufacturer's serial number. 
f. Arrangement and class. 
g. Sheave make, size in inches (mm), and bore. 
h. Center-to-center dimensions of sheave and amount of adjustments in inches (mm). 

2. Motor Data: 

a. Motor make, and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches (mm), and bore. 
f. Center-to-center dimensions of sheave, and amount of adjustments in inches 

(mm). 
g. Number, make, and size of belts. 
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3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm (L/s). 
b. Total system static pressure in inches wg (Pa). 
c. Fan rpm. 
d. Discharge static pressure in inches wg (Pa). 
e. Suction static pressure in inches wg (Pa). 

H. Instrument Calibration Reports: 

1. Report Data: 

a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 

END OF SECTION  
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Insulation Materials: 
 
a. Flexible elastomeric. 
b. Mineral fiber. 

 
2. Insulating cements. 
3. Adhesives. 
4. Mastics. 
5. Lagging adhesives. 
6. Sealants. 
7. Factory-applied jackets. 
8. Field-applied fabric-reinforcing mesh. 
9. Tapes. 
10. Securements. 
11. Corner angles. 

B. Related Sections: 

1. Division 23 Section "Metal Ducts" for duct liners. 

1.2 SUBMITTALS 

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

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the Department of Labor, Bureau of 
Apprenticeship and Training. 

B. 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, tapes, 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. 

1.4 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. 

1.5 COORDINATION 

A. Coordinate size and location of supports, hangers, and insulation shields specified in 
Division 23 Section "Hangers and Supports for HVAC Piping and Equipment." 
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B. Coordinate clearance requirements with piping Installer for piping insulation application, duct 
Installer for duct insulation application, and equipment Installer for equipment insulation 
application.  Before preparing piping and ductwork Shop Drawings, establish and maintain 
clearance requirements for installation of insulation and field-applied jackets and finishes and 
for space required for maintenance. 

1.6 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing.  Insulation application may begin on segments that have 
satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 
construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in Part 3 schedule articles for 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. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 553, Type II and ASTM C 1290, Factory-applied jacket requirements are 
specified in "Factory-Applied Jackets" Article. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. CertainTeed Corp.; Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Duct Wrap. 
d. Manson Insulation Inc.; Alley Wrap. 
e. Owens Corning; All-Service Duct Wrap. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Insulco, Division of MFS, Inc.; Triple I. 
b. P. K. Insulation Mfg. Co., Inc.; Super-Stik. 
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2.3 ADHESIVES 

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

B. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Aeroflex USA Inc.; Aeroseal.  
b. Armacell LCC; 520 Adhesive. 
c. Foster Products Corporation, H. B. Fuller Company; 85-75. 
d. RBX Corporation; Rubatex Contact Adhesive. 
e. K-FLEX USA. 

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Childers 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. 

2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.4 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. 

4. FSP Jacket:  Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing; 
complying with ASTM C 1136, Type II. 

5. PVDC Jacket for Indoor Applications:  4-mil- (0.10-mm-) thick, white PVDC biaxially 
oriented barrier film with a permeance at 0.02 perms (0.013 metric perms) when tested 
according to ASTM E 96 and with a flame-spread index of 5 and a smoke-developed 
index of 20 when tested according to ASTM E 84. 

2.5 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136. 
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1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. 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 (75 mm). 
3. Thickness:  11.5 mils (0.29 mm). 
4. Adhesion:  90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch (7.2 N/mm) in width. 
7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

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 (75 mm). 
3. Thickness:  6.5 mils (0.16 mm). 
4. Adhesion:  90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch (7.2 N/mm) in width. 
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

C. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

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 (50 mm). 
3. Thickness:  3.7 mils (0.093 mm). 
4. Adhesion:  100 ounces force/inch (1.1 N/mm) in width. 
5. Elongation:  5 percent. 
6. Tensile Strength:  34 lbf/inch (6.2 N/mm) in width. 

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. 
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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 GENERAL 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. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure.  Taper 
and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

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. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 
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K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as 

insulation jacket.  Secure strips with adhesive and outward clinching staples along both 
edges of strip, spaced 4 inches (100 mm) o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm).  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. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape as recommended by insulation material manufacturer 
to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and 
at ends adjacent to duct and pipe flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 

M. Finish installation with systems at operating conditions.  Repair joint separations and cracking 
due to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over damaged areas.  
Extend patches at least 4 inches (100 mm) beyond damaged areas.  Adhere, staple, and seal 
patches similar to butt joints. 

3.4 PENETRATIONS 

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  
Install insulation continuously through walls and partitions. 

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation 
continuously through penetrations of fire-rated walls and partitions.  Terminate insulation at fire 
damper sleeves for fire-rated wall and partition penetrations.  Externally insulate damper 
sleeves to match adjacent insulation and overlap duct insulation at least 2 inches (50 mm). 

1. Comply with requirements in Division 07 Section "Penetration Firestopping"irestopping 
and fire-resistive joint sealers. 

3.5 FLEXIBLE ELASTOMERIC INSULATION INSTALLATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness 
as pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 
to eliminate openings in insulation that allow passage of air to surface being insulated. 
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C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation when 
available. 

2. When preformed valve covers are not available, install cut sections of pipe and sheet 
insulation to valve body.  Arrange insulation to permit access to packing and to allow 
valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 
surface being insulated. 

3.6 MINERAL-FIBER INSULATION INSTALLATION 

A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit 
area, for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, 
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of 
vertical ducts as follows: 

a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins along 
longitudinal centerline of duct.  Space 3 inches (75 mm) maximum from insulation 
end joints, and 16 inches (400 mm) o.c. 

b. On duct sides with dimensions larger than 18 inches (450 mm), place pins 16 
inches (400 mm) o.c. each way, and 3 inches (75 mm) maximum from insulation 
joints.  Install additional pins to hold insulation tightly against surface at cross 
bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and 
plenums. 

d. Do not overcompress insulation during installation. 
e. Impale insulation over pins and attach speed washers. 
f. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface.  Cover exposed pins and washers with tape matching insulation 
facing. 

4. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with 
insulation by removing 2 inches (50 mm) from 1 edge and 1 end of insulation segment.  
Secure laps to adjacent insulation section with 1/2-inch (13-mm) outward-clinching 
staples, 1 inch (25 mm) o.c.  Install vapor barrier consisting of factory- or field-applied 
jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F (10 deg C) 
at 18-foot (5.5-m) intervals.  Vapor stops shall consist of vapor-barrier mastic 
applied in a Z-shaped pattern over insulation face, along butt end of insulation, and 
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over the surface.  Cover insulation face and surface to be insulated a width equal 
to 2 times the insulation thickness but not less than 3 inches (75 mm). 

5. Overlap unfaced blankets a minimum of 2 inches (50 mm) on longitudinal seams and end 
joints.  At end joints, secure with steel bands spaced a maximum of 18 inches (450 mm) 
o.c. 

6. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface.  Install insulation on round and flat-oval duct elbows with individually 
mitered gores cut to fit the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch- (150-mm-) wide strips of same material used to insulate duct.  Secure on 
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches (150 mm) o.c. 

3.7 FINISHES 

A. Duct, Equipment, and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  
Paint jacket with paint system identified below and as specified in Division 09 painting Sections. 

1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material 
and finish coat paint.  Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material:  Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of 
insulation manufacturer's recommended protective coating. 

C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual 
inspection of the completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

3.8 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and 
insulation in layers in reverse order of their installation.  Extent of inspection shall be 
limited to one location(s) for each duct system defined in the "Duct Insulation Schedule, 
General" Article. 

2. Inspect field-insulated equipment, randomly selected by Architect, by removing field-
applied jacket and insulation in layers in reverse order of their installation.  Extent of 
inspection shall be limited to one location(s) for each type of equipment defined in the 
"Equipment Insulation Schedule" Article.  For large equipment, remove only a portion 
adequate to determine compliance. 

C. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements. 

3.9 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed, round and flat-oval, supply-air and outside-air duct insulation shall be one of the 
following: 

1. Flexible Elastomeric:  1 inch thick. 
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2. Mineral-Fiber Blanket:  1-1/2 inches thick and 0.75-lb/cu. ft. nominal density. 

B. Concealed, rectangular, supply-air and outside-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch  thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches  thick and 0.75-lb/cu. ft. nominal density. 

C. Items Not Insulated: 
 
1. Metal ducts with duct liner of sufficient thickness to comply with energy code and 

ASHRAE/IESNA 90.1. 
2. Factory-insulated flexible ducts. 
3. Flexible connectors. 
4. Vibration-control devices. 
5. Factory-insulated access panels and doors. 

3.10 INDOOR PIPING INSULATION SCHEDULE 

A. Condensate and Equipment: 

1. All Pipe Sizes:  Insulation shall be one of the following: 

a. Flexible Elastomeric:  3/4 inch thick. 

B. Refrigerant Suction and Hot-Gas Piping: 

1. All Pipe Sizes:  Insulation shall be one of the following: 
 
a. Flexible Elastomeric:  1 inch thick. 

C. Refrigerant Suction and Hot-Gas Flexible Tubing: 

1. All Pipe Sizes:  Insulation shall be one of the following: 

a. Flexible Elastomeric:  1 inch thick. 

END OF SECTION  
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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. This Section includes pipe and fitting materials, joining methods, special-duty valves, and 
specialties for the following: 

 
1. Condensate-drain piping 

1.3  PERFORMANCE REQUIREMENTS 

A. Hydronic piping components and installation shall be capable of withstanding the following 
minimum working pressure and temperature: 

 
1. Condensate-Drain Piping: 200 deg F. 

1.4  SUBMITTALS 

A. Welding certificates. 

B. Qualification Data:  For Installer. 

C. Field quality-control test reports. 

D. All piping and material shall be new, shall meet “Buy American”. 

1.5  QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installers of Pressure-Sealed Joints:  Installers shall be certified by the pressure-seal joint 
manufacturer as having been trained and qualified to join piping with pressure-seal pipe 
couplings and fittings. 

B. Steel Support Welding:  Qualify processes and operators according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

C. Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel 
Code:  Section IX. 

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. 

D. ASME Compliance:  Comply with 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 air separators and expansion tanks to comply with ASME Boiler and 
Pressure Vessel Code:  Section VIII, Division 01. 
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PART 2 - PRODUCTS 

2.1  COPPER TUBE AND FITTINGS 

A. Drawn-Temper Copper Tubing:  ASTM B 88, Type L (ASTM B 88M, Type B). 

B. Annealed-Temper Copper Tubing:  ASTM B 88, Type K (ASTM B 88M, Type A). 

C. DWV Copper Tubing:  ASTM B 306, Type DWV. 

D. Wrought-Copper Fittings:  ASME B16.22. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Anvil International, Inc. 
b. S. P. Fittings; a division of Star Pipe Products. 
c. Victaulic Company of America. 

E. Copper or Bronze Pressure-Seal Fittings: 

1. Housing:  Copper. 
2. O-Rings and Pipe Stops:  EPDM. 
3. Tools:  Manufacturer's special tools. 
4. Minimum 200-psig (1379-kPa) working-pressure rating at 250 deg F (121 deg C). 

F. Wrought-Copper Unions:  ASME B16.22. 

2.2  STEEL PIPE AND FITTINGS 

A. Steel Pipe:  ASTM A 53/A 53M, black steel with plain ends; type, grade, and wall thickness as 
indicated in Part 3 "Piping Applications" Article. 

B. Cast-Iron Threaded Fittings:  ASME B16.4; Classes 125 and 250 as indicated in Part 3 "Piping 
Applications" Article. 

C. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150 and 300 as indicated in Part 3 
"Piping Applications" Article. 

D. Cast-Iron Pipe Flanges and Flanged Fittings:  ASME B16.1, Classes 25, 125, and 250; raised 
ground face, and bolt holes spot faced as indicated in Part 3 "Piping Applications" Article. 

E. Wrought-Steel Fittings:  ASTM A 234/A 234M, wall thickness to match adjoining pipe. 

F. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, including bolts, 
nuts, and gaskets of the following material group, end connections, and facings: 

1. Material Group:  1.1. 
2. End Connections:  Butt welding. 
3. Facings:  Raised face. 

G. Schedule 40 Victaulic 107/W107 mechanical grooved pipe coupling and fitting with a minimum 
125-pound rating.  Install gaskets as recommended by the manufacturer.  Piping system shall 
be rated for minimum of 250 degrees F water temperature. All grooved component must be of 
one manufacturer. 
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2.3  JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 
contents. 

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch (3.2-mm) maximum thickness 
unless thickness or specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

B. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

C. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping 
system manufacturer, unless otherwise indicated. 

D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

E. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for 
wall thickness and chemical analysis of steel pipe being welded. 

F. Gasket Material:  Thickness, material, and type suitable for fluid to be handled and working 
temperatures and pressures. 

PART 3 - EXECUTION 

3.1  PIPING INSTALLATIONS 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicate piping locations and arrangements if such were used to size pipe and 
calculate friction loss, expansion, pump sizing, and other design considerations.  Install piping 
as indicated unless deviations to layout are approved on Coordination Drawings.  All offsets, 
fittings, valves, and accessories required by these specifications, but not specifically indicated 
or shown shall be furnished and installed as required for system installation. 

B. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 
and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 
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J. Select system components with pressure rating equal to or greater than system operating 
pressure. 

K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing 
of valves. 

L. Install drains, consisting of a tee fitting, NPS 3/4 (DN 20) ball valve, and short NPS 3/4 (DN 20) 
threaded nipple with cap, at low points in piping system mains and elsewhere as required for 
system drainage. 

M. Install piping at a uniform grade of 0.2 percent upward in direction of flow. 

N. Reduce pipe sizes using eccentric reducer fitting installed with level side up. 

O. Identify piping as specified in Division 23 Section "Identification for HVAC Piping and 
Equipment." 

P. Reducing fittings shall be used in preference to straight fittings and reducers where possible to 
eliminate unnecessary joints.  Branch connections shall be made by the use of tees or any 
approved pipe fitting.  Weld-o-lets and thread-o-lets may be used in steel piping when the 
branch size is less than one-half the main size.  Eccentric type reducers shall be used in 
horizontal piping to eliminate air pockets.  Either eccentric or concentric reducers may be used 
in vertical piping.  Tapping of "blind" flanges is expressly prohibited. 

3.2  CUTTING, FITTING AND PATCHING 

A. Perform all cutting and drilling of masonry, steel, wood or iron work and all fitting necessary for 
the proper installation of all piping systems. 

B. No cutting or drilling of the structure, of any kind, shall be done without first obtaining permission 
from the Architect.  All cutting and drilling shall be done under the supervision of the General 
Contractor in strict accordance with instructions furnished by the Architect. 

C. All patching and finishing shall be the responsibility of the Contractor whose cutting or drilling 
makes such patching and finishing necessary.  Patching and finishing shall be done by work-
man skilled in the trade affected (masonry, plastering, painting, etc.). 

3.3  INTERIOR PIPING 

A. Install piping parallel to building walls and floors unless indicated otherwise.  Arrange piping in 
groups as neatly as possible and at proper levels, spacing, etc., to avoid interference with other 
trades, such as electrical, plumbing, heating, ventilating, and structural. 

B. Assemble and install piping without undue stresses and strains.  Make provisions for expansion, 
contraction, and structural settlement.  Building structural members shall not be weakened or 
impaired by cutting or notching, unless adequate provision is made with the approval of the 
Architect for carrying the structural load. 

C. Furnish and maintain in a clean and protected condition all piping materials, including valves, 
fittings, and accessories.  Clean the inside of all piping materials of dirt, dust, and other foreign 
material.  Protect installed materials from damage and foreign objects with plugs, caps, or 
covers. 

D. Install valves, traps, operating devices, etc., in a place or position which is accessible for 
servicing or install access panels, chain operated valves, etc., as required to provide for easy 
maintenance and use. 
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3.4  JOINTING METHODS 

A. Threading.  Threads shall be concentric with the outside of the pipe and conform to ANSI B2.1.  
Apply an approved lubricant or threading tape on male threads only and make joints full and 
tight.  Cross-threaded joints shall be re-threaded and re-made.  All burrs and cuttings shall be 
removed and piping shall be reamed or filed out to not less than the original diameter. 

B. Welding. 

1. All welds shall be of sound metal thoroughly fused to the base metal at all points, free 
from cracks and reasonably free from oxidation blow holes, and non-metallic inclusions.  
No fins or weld metal shall project within the pipe; and should they occur, they shall be 
removed.  All pipe beveling shall be done by machine, where possible.  The surface of all 
parts to be welded shall be thoroughly cleaned free from paint, oil, rust, or scale at the 
time of welding, except that a light coat of oil may be used to preserve the beveled 
surfaces from rust. 

2. All pipe and fittings shall be carefully aligned with adjacent parts and this alignment must 
be preserved in a rigid manner during the process of welding. 

3. All welding shall be done in accordance with the welding procedures of the National 
Certified Pipe Welding Bureau, or any other approved procedure, conforming to the 
requirements of the ASME Boiler and Pressure Vessel code or the ANSI Code for 
Pressure Piping.  No welder shall be employed on the work who has not been fully 
qualified under the above specified procedure and so certified by a member of a local 
chapter of the National Certified Pipe Welding Bureau or similar locally recognized testing 
authority. 

4. Before any pipe welding is performed, the Contractor shall submit to the Architect a copy 
of his welding procedure specification, together with proof of its qualification. 

5. The Architect may require the Contractor, at the Contractor's expense. to cut test 
coupons to determine whether the welding is satisfactory, and to reweld such test pieces 
in the line. 

6. Each Contractor shall be responsible for the quality of welding done by his organization 
and shall repair or replace any work in accordance with these Specifications. 

C. Soft Soldering.  Tubes and fittings shall be cleaned bright, fluxed, heated until solder is drawn 
into the joint by capillary attraction and the joint is tight.  Soft solder composition shall be 95-5 
tin-antimony, Englelhard Corp. "Silvabrite 100" or equal, lead-free, ASTM B-32.  Flux 
requirements shall be in strict accordance with manufacturer's recommendations. 

D. Flanging.  All flanges shall be made up with meeting faces in a plane perpendicular to the axis 
of the pipe.  Meeting flanges shall have mating flange facings.  All gaskets shall be evenly cen-
tered between flange faces, with ring gaskets engaging fully upon raised face flanges.  Use full 
faced gaskets for flat face flanges.  Flanges shall mate flush and true and bolts shall be 
tightened uniformly to draw evenly and firmly upon the gasket.  Bolting shall conform to ASTM 
A-307, Grade B. 

3.5  HANGERS AND SUPPORTS 

A. Hanger, support, and anchor devices are specified in Division 23 Section "Hangers and 
Supports for HVAC Piping and Equipment." Comply with the following requirements for 
maximum spacing of supports. 

B. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet (6 m) 
long. 
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2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet (6 m) 
or longer. 

3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet (6 m) or longer, 
supported on a trapeze. 

4. Spring hangers to support vertical runs. 
5. Provide copper-clad hangers and supports for hangers and supports in direct contact with 

copper pipe. 

C. Install hangers for steel piping with the following maximum spacing and minimum rod sizes: 

1. NPS 3/4 (DN 20):  Maximum span, 7 feet (2.1 m); minimum rod size, 1/4 inch (6.4 mm). 
2. NPS 1 (DN 25):  Maximum span, 7 feet (2.1 m); minimum rod size, 1/4 inch (6.4 mm). 
3. NPS 1-1/2 (DN 40):  Maximum span, 9 feet (2.7 m); minimum rod size, 3/8 inch (10 mm). 
4. NPS 2 (DN 50):  Maximum span, 10 feet (3 m); minimum rod size, 3/8 inch (10 mm). 
5. NPS 2-1/2 (DN 65):  Maximum span, 11 feet (3.4 m); minimum rod size, 3/8 inch (10 

mm). 
6. NPS 3 (DN 80):  Maximum span, 12 feet (3.7 m); minimum rod size, 3/8 inch (10 mm). 
7. NPS 4 (DN 100):  Maximum span, 14 feet (4.3 m); minimum rod size, 1/2 inch (13 mm). 
8. NPS 6 (DN 150):  Maximum span, 17 feet (5.2 m); minimum rod size, 1/2 inch (13 mm). 
9. NPS 8 (DN 200):  Maximum span, 19 feet (5.8 m); minimum rod size, 5/8 inch (16 mm). 

D. Install hangers for drawn-temper copper piping with the following maximum spacing and 
minimum rod sizes: 

1. NPS 3/4 (DN 20):  Maximum span, 5 feet (1.5 m); minimum rod size, 1/4 inch (6.4 mm). 
2. NPS 1 (DN 25):  Maximum span, 6 feet (1.8 m); minimum rod size, 1/4 inch (6.4 mm). 
3. NPS 1-1/2 (DN 40):  Maximum span, 8 feet (2.4 m); minimum rod size, 3/8 inch (10 mm). 
4. NPS 2 (DN 50):  Maximum span, 8 feet (2.4 m); minimum rod size, 3/8 inch (10 mm). 
5. NPS 2-1/2 (DN 65):  Maximum span, 9 feet (2.7 m); minimum rod size, 3/8 inch (10 mm). 
6. NPS 3 (DN 80):  Maximum span, 10 feet (3 m); minimum rod size, 3/8 inch (10 mm). 

E. Support vertical runs at each floor, and at 10-foot (3-m) intervals between floors. 

3.6  PIPE 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. 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. 
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F. Welded Joints:  Construct joints according to AWS D10.12/D10.12M, using qualified processes 
and welding operators according to Part 1 "Quality Assurance" Article. 

G. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

H. Mechanically Formed, Copper-Tube-Outlet Joints:  Use manufacturer-recommended tool and 
procedure, and brazed joints. 

3.7  ADDITIONAL COMPONENT INSTALLATION 

A. Where reducing fittings and reducers are used and where the ordinary fittings would cause an 
air pocket, eccentric reducers shall be used.  No bushings will be allowed in fittings for reducing 
sizes. 

B. All horizontal runs of water piping shall be run level except condensate drain piping, which shall 
be pitched at 1/8” per foot, minimum. 

3.8 FIELD QUALITY CONTROL 

A. Prepare hydronic piping according to ASME B31.9 and as follows: 

1. Leave joints, including welds, uninsulated and exposed for examination during test. 
2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test 

pressure.  If temporary restraints are impractical, isolate expansion joints from testing. 
3. Flush hydronic piping systems with clean water; then remove and clean or replace 

strainer screens. 
4. 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. 

5. 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. Inspection And Testing : 

1. All tests shall be made in the presence of representatives of the Architect.  The 
Contractor shall notify the Architect and all administrative authorities having jurisdiction 
over the tests three working days before the tests are to be made.  Tests required for 
individual piping system shall be performed in accordance with each piping system 
subsection of these Specifications. 

2. After piping has been installed and before application of insulation, backfilling, or painting 
of lines, all piping shall be subjected to pressure and leak tests witnessed by the 
Architect.  Concealed work shall remain uncovered until required tests have been 
completed, but if necessary, tests on portions of the work may be made and concealed 
after being proved satisfactory.  Before any test is applied, all equipment and instruments 
shall be disconnected and the lines blanked off.  Equipment which is designed and con-
structed to withstand the test pressure being applied may be left connected during tests, 
subject to approval by the Architect. 

3. In the absence of other requirements, piping systems shall be tested at a pressure of one 
and one-half times the maximum system operating pressure. 

4. All exposed pipes, fittings, valves, and joints shall be carefully examined during the test.  
Defective joints or connections shall be re-made or repaired.  Any cracked or damaged 
pipe, fitting, valves, or other defective material discovered under test shall be removed 
and replaced. 
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5. After completion and acceptance of the required tests, all valves in the system shall be 
closed and all equipment and connections used in the test work shall be removed and all 
openings required in the test work closed in an approved manner. 

6. The Contractor shall furnish the necessary piping, valves, and other required equipment 
to complete the required tests unless otherwise indicated. 

7. At the time of final inspection of the work performed under the Contract, the piping 
systems shall be complete in every respect and in perfect operating condition.  All surplus 
materials of every character resulting from the work of this section shall have been 
removed.  Any defects discovered subsequent to final inspection shall be corrected. 

C. At such times as the Architect may direct and before connecting up to equipment, the 
Contractor shall cap up all openings in the piping and make a complete inspection and test of 
piping.  The Contractor shall notify the Architect in advance so that he can witness the test.  A 
hydrostatic test shall be applied to all parts of the piping systems before concealing any piping.  
With all openings tightly closed introduce water into the systems until the pressure is 100 
pounds per square inch.  Without further introduction of water the pressure shall not drop more 
than 2 pounds per square inch in two hours.  Tests may be run in sections if so desired.  After 
the tests have been made all leaks shall be repaired until all such piping shows tight. 

END OF SECTION 
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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. Single-wall rectangular ducts and fittings. 
2. Single-wall round ducts and fittings. 
3. Sheet metal materials. 
4. Sealants and gaskets. 
5. Hangers and supports. 

B. Related Sections: 

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and 
balancing requirements for metal ducts. 

2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint 
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible" and performance requirements and design 
criteria indicated in "Duct Schedule" Article. 

B. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in 
ASHRAE 62.1. 

1.4 QUALITY ASSURANCE 

A. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment" and Section 7 - "Construction and System Start-up." 

B. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.4.4 - 
"HVAC System Construction and Insulation." 

PART 2 - PRODUCTS 

2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise 
indicated. 

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," 
for static-pressure class, applicable sealing requirements, materials involved, duct-support 
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 
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C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal 
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types 
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable 
sealing requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

2.2 SINGLE-WALL ROUND DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on 
indicated static-pressure class unless otherwise indicated. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Ductmate Industries, Inc. 
b. Lindab Inc. 
c. McGill AirFlow LLC. 
d. MKT Metal Manufacturing. 
e. SEMCO LLC. 
f. Sheet Metal Connectors, Inc. 
g. Spiral Manufacturing Co., Inc. 

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support 
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

1. Transverse Joints in Ducts Larger Than 60 Inches (1524 mm) in Diameter: Flanged. 

C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support 
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

1. Fabricate round ducts larger than 90 inches (2286 mm) in diameter with butt-welded 
longitudinal seams. 

2. Fabricate flat-oval ducts larger than 72 inches (1830 mm) in width (major dimension) with 
butt-welded longitudinal seams. 

D. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and 
Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials 
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible." 
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2.3 SHEET METAL MATERIALS 

A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible" for acceptable materials, material thicknesses, and duct construction 
methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, 
roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation: G90 (Z275). 
2. Finishes for Surfaces Exposed to View: Mill phosphatized. 

C. Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black 
and galvanized. 

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum 
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials. 

D. Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900 mm) 
or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm). 

2.4 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and 
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 
of 50 when tested according to UL 723; certified by an NRTL. 

B. Two-Part Tape Sealing System: 

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone 
activator to react exothermically with tape to form hard, durable, airtight seal. 

2. Tape Width: 3 inches (76 mm). 
3. Sealant: Modified styrene acrylic. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive and negative. 
7. Service: Indoor and outdoor. 
8. Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C). 
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum. 
10. For indoor applications, sealant shall have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
11. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

C. Water-Based Joint and Seam Sealant: 

1. Application Method: Brush on. 
2. Solids Content: Minimum 65 percent. 
3. Shore A Hardness: Minimum 20. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. VOC: Maximum 75 g/L (less water). 
7. Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive and negative. 
8. Service: Indoor or outdoor. 
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9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless 
steel, or aluminum sheets. 

D. Solvent-Based Joint and Seam Sealant: 

1. Application Method: Brush on. 
2. Base: Synthetic rubber resin. 
3. Solvent: Toluene and heptane. 
4. Solids Content: Minimum 60 percent. 
5. Shore A Hardness: Minimum 60. 
6. Water resistant. 
7. Mold and mildew resistant. 
8. For indoor applications, sealant shall have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
9. VOC: Maximum 395 g/L. 
10. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

11. Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive or negative. 
12. Service: Indoor or outdoor. 
13. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum sheets. 

E. Flanged Joint Sealant: Comply with ASTM C 920. 

1. General: Single-component, acid-curing, silicone, elastomeric. 
2. Type: S. 
3. Grade: NS. 
4. Class: 25. 
5. Use: O. 
6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
7. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

F. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer. 

G. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of3 cfm/100 sq. ft. at 1-inch wg (0.14 L/s per 
sq. m at 250 Pa) and shall be rated for10-inch wg (2500-Pa) static-pressure class, 
positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings 

and fitting spigots. 

2.5 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts. 

B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods 
with threads painted with zinc-chromate primer after installation. 
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C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and Table 5-2, 
"Minimum Hanger Sizes for Round Duct." 

D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603. 

E. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492. 

F. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and 
bolts designed for duct hanger service; with an automatic-locking and clamping device. 

G. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 
with duct materials. 

H. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates. 
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates. 
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate. 

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 
system. Indicated duct locations, configurations, and arrangements were used to size ducts and 
calculate friction loss for air-handling equipment sizing and for other design considerations. 
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings 
and Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" 
unless otherwise indicated. 

C. Install round ducts in maximum practical lengths. 

D. Install ducts with fewest possible joints. 

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for 
branch connections. 

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

G. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building. 

H. Install ducts with a clearance of 1 inch (25 mm), plus allowance for insulation thickness. 

I. Protect duct interiors from moisture, construction debris and dust, and other foreign 
materials. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," 
Appendix G, "Duct Cleanliness for New Construction Guidelines." 
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3.2 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 
Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible": 

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 
2. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) and Lower: 

Seal Class C. 
3. Conditioned Space, Exhaust Ducts: Seal Class B. 
4. Conditioned Space, Return-Air Ducts: Seal Class C. 

3.3 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, 
"Hangers and Supports." 

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners 
appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured. 
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for 

slabs more than 4 inches (100 mm) thick. 
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 

slabs less than 4 inches (100 mm) thick. 
5. Do not use powder-actuated concrete fasteners for seismic restraints. 

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and Table 5-2, 
"Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and 
supports within 24 inches (610 mm) of each elbow and within 48 inches (1200 mm) of each 
branch intersection. 

D. Hangers Exposed to View: Threaded rod and angle or channel supports. 

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, 
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 
feet (5 m). 

F. Install upper attachments to structures. Select and size upper attachments with pull-out, 
tension, and shear capacities appropriate for supported loads and building materials where 
used. 

3.4 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Section 233300 "Air 
Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, 
outlet and inlet, and terminal unit connections. 
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3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Duct System Cleanliness Tests: 

1. Visually inspect duct system to ensure that no visible contaminants are present. 
2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness 

according to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of 
HVAC Systems." 

a. Acceptable Cleanliness Level: Net weight of debris collected on the filter media 
shall not exceed 0.75 mg/100 sq. cm. 

C. Duct system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.6 DUCT CLEANING 

A. Clean new duct system(s) before testing, adjusting, and balancing. 

B. Use service openings for entry and inspection. 

1. Create new openings and install access panels appropriate for duct static-pressure class 
if required for cleaning access. Provide insulated panels for insulated or lined duct. Patch 
insulation and liner as recommended by duct liner manufacturer. Comply with 
Section 233300 "Air Duct Accessories" for access panels and doors. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 
3. Remove and reinstall ceiling to gain access during the cleaning process. 

C. Clean the following components by removing surface contaminants and deposits: 

1. Air outlets and inlets (registers, grilles, and diffusers). 
2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply 

and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive 
assemblies. 

3. Air-handling unit internal surfaces and components including mixing box, coil section, air 
wash systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, 
filters and filter sections, and condensate collectors and drains. 

4. Coils and related components. 
5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and 

mechanical equipment rooms. 
6. Supply-air ducts, dampers, actuators, and turning vanes. 
7. Dedicated exhaust and ventilation components and makeup air systems. 

D. Mechanical Cleaning Methodology: 

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants 
from within duct systems and remove contaminants from building. 

2. Use vacuum-collection devices that are operated continuously during cleaning. Connect 
vacuum device to downstream end of duct sections so areas being cleaned are under 
negative pressure. 

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without 
damaging integrity of metal ducts, duct liner, or duct accessories. 
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4. Clean coils and coil drain pans according to NADCA 1992. Keep drain pan operational. 
Rinse coils with clean water to remove latent residues and cleaning materials; comb and 
straighten fins. 

5. Provide drainage and cleanup for wash-down procedures. 

3.7 START UP 

A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for 
HVAC." 

3.8 DUCT SCHEDULE 

A. Supply Ducts: 

1. Ducts Connected to Constant-Volume Air-Handling Units: 

a. Pressure Class: Positive 2-inch wg (500 Pa). 
b. Minimum SMACNA Seal Class: B. 

B. Return Ducts: 

1. Ducts Connected to Air-Handling Units: 

a. Pressure Class: Positive or negative 2-inch wg (500 Pa). 
b. Minimum SMACNA Seal Class: B. 

C. Exhaust Ducts: 

1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air: 

a. Pressure Class: Negative 2-inch wg (500 Pa). 
b. Minimum SMACNA Seal Class: B if negative pressure, and A if positive pressure. 

D. Elbow Configuration: 

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 
c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows." 

2. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 3-4, "Round Duct Elbows." 

a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered 
Elbows." Elbows with less than 90-degree change of direction have proportionately 
fewer segments. 

1) Velocity 1000 fpm (5 m/s) or Lower: 0.5 radius-to-diameter ratio and three 
segments for 90-degree elbow. 

2) Velocity 1000 to 1500 fpm (5 to 7.6 m/s): 1.0 radius-to-diameter ratio and 
four segments for 90-degree elbow. 



SECTION 233113 – METAL DUCTS  

 

 

City of Vineland-Public Works Pole Barn Metal Ducts 
 233113-9 

3) Velocity 1500 fpm (7.6 m/s) or Higher: 1.5 radius-to-diameter ratio and five 
segments for 90-degree elbow. 

4) Radius-to Diameter Ratio: 1.5. 

b. Round Elbows, 12 Inches (305 mm) <Insert dimension> and Smaller in Diameter: 
Stamped or pleated. 

c. Round Elbows, 14 Inches (356 mm) <Insert dimension> and Larger in Diameter: 
Standing seam Welded. 

E. Branch Configuration: 

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 4-6, "Branch Connection." 

a. Rectangular Main to Rectangular Branch: 45-degree entry. 
b. Rectangular Main to Round Branch: Spin in. 

2. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical 
Tees." Saddle taps are permitted in existing duct. 

a. Velocity 1000 fpm (5 m/s) or Lower: 90-degree tap. 
b. Velocity 1000 to 1500 fpm (5 to 7.6 m/s): Conical tap. 
c. Velocity 1500 fpm (7.6 m/s) or Higher: 45-degree lateral. 

END OF SECTION  
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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. Manual volume dampers. 
2. Turning vanes. 
3. Duct-mounted access doors. 
4. Flexible connectors. 
5. Flexible ducts. 

1.3 ACTION SUBMITTALS 

A. Shop Drawings: For duct accessories. Include plans, elevations, sections, details and 
attachments to other work. 

1. Detail duct accessories fabrication and installation in ducts and other construction. 
Include dimensions, weights, loads, and required clearances; and method of field 
assembly into duct systems and other construction. Include the following: 

a. Special fittings. 
b. Manual volume damper installations. 
c. Control-damper installations. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air duct accessories to include in operation and 
maintenance manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods unless otherwise 
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 
discolorations, and other imperfections. 

2.2 MATERIALS 

A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M. 
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1. Galvanized Coating Designation: G90 (Z275). 
2. Exposed-Surface Finish: Mill phosphatized. 

B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts. 

C. Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900 mm) 
or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm). 

2.3 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Aire Technologies. 
b. Flexmaster U.S.A., Inc. 
c. Flex-Tek Group. 
d. McGill AirFlow LLC. 
e. Nailor Industries Inc. 
f. Ruskin Company. 
g. Trox USA Inc. 
h. Vent Products Co., Inc. 

2. Standard leakage rating, with linkage outside airstream. 
3. Suitable for horizontal or vertical applications. 
4. Frames: 

a. Frame: Hat-shaped, 0.094-inch- (2.4-mm-) thick, galvanized sheet steel. 
b. Mitered and welded corners. 
c. Flanges for attaching to walls and flangeless frames for installing in ducts. 

5. Blades: 

a. Multiple or single blade. 
b. Parallel- or opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Galvanized-steel, 0.064 inch (1.62 mm) thick. 

6. Blade Axles: Galvanized steel. 
7. Bearings: 

a. Oil-impregnated bronze or Molded synthetic. 
b. Dampers in ducts with pressure classes of 3-inch wg (750 Pa) or less shall have 

axles full length of damper blades and bearings at both ends of operating shaft. 

8. Tie Bars and Brackets: Galvanized steel. 

2.4 TURNING VANES 

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. Aero-Dyne Sound Control Co. 
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2. CL WARD & Family Inc. 
3. Ductmate Industries, Inc. 
4. Duro Dyne Inc. 
5. Elgen Manufacturing. 
6. Hardcast, Inc. 
7. METALAIRE, Inc. 
8. SEMCO LLC. 
9. Ward Industries; a brand of Hart & Cooley, Inc. 

B. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support 
with bars perpendicular to blades set; set into vane runners suitable for duct mounting. 

C. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows." 

D. Vane Construction: Single wall. 

2.5 DUCT-MOUNTED ACCESS DOORS 

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. Aire Technologies. 
2. American Warming and Ventilating; a Mestek Architectural Group company. 
3. Cesco Products; a divsion of MESTEK, Inc. 
4. CL WARD & Family Inc. 
5. Ductmate Industries, Inc. 
6. Elgen Manufacturing. 
7. Flexmaster U.S.A., Inc. 
8. Greenheck Fan Corporation. 
9. McGill AirFlow LLC. 
10. Nailor Industries Inc. 
11. Pottorff. 
12. Ventfabrics, Inc. 
13. Ward Industries; a brand of Hart & Cooley, Inc. 

B. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 7-2 (7-2M), "Duct Access Doors and 
Panels," and 7-3, "Access Doors - Round Duct." 

1. Door: 

a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class. 
c. Vision panel. 
d. Hinges and Latches: 1-by-1-inch (25-by-25-mm) butt or piano hinge and cam 

latches. 
e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets. 
3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches (300 mm) Square: No hinges and two sash 
locks. 
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b. Access Doors up to 18 Inches (460 mm) Square: Two hinges Continuous and two 
sash locks. 

c. Access Doors up to 24 by 48 Inches (600 by 1200 mm): Three hinges Continuous 
and two compression latches with outside and inside handles. 

d. Access Doors Larger Than 24 by 48 Inches (600 by 1200 mm): Four hinges 
Continuous and two compression latches with outside and inside handles. 

2.6 FLEXIBLE CONNECTORS 

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. CL WARD & Family Inc. 
2. Ductmate Industries, Inc. 
3. Duro Dyne Inc. 
4. Hardcast, Inc. 
5. JP Lamborn Co. 
6. Ventfabrics, Inc. 
7. Ward Industries; a brand of Hart & Cooley, Inc. 

B. Materials: Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives: Comply with UL 181, Class 1. 

D. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches (89 mm) 5-3/4 
inches (146 mm) wide attached to two strips of 2-3/4-inch- (70-mm-) wide, 0.028-inch- (0.7-mm-
) thick, galvanized sheet steel or 0.032-inch- (0.8-mm-) thick aluminum sheets. Provide metal 
compatible with connected ducts. 

E. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene. 

1. Minimum Weight: 26 oz./sq. yd. (880 g/sq. m). 
2. Tensile Strength: 480 lbf/inch (84 N/mm) in the warp and 360 lbf/inch (63 N/mm) in the 

filling. 
3. Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C). 

2.7 FLEXIBLE DUCTS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Flexmaster U.S.A., Inc. 
2. Flex-Tek Group. 
3. JP Lamborn Co. 
4. McGill AirFlow LLC. 
5. Ward Industries; a brand of Hart & Cooley, Inc. 

B. Insulated, Flexible Duct: UL 181, Class 1, 2-ply vinyl film supported by helically wound, spring-
steel wire; fibrous-glass insulation; polyethylene aluminized vapor-barrier film. 

1. Pressure Rating: 10-inch wg (2500 Pa) positive and 1.0-inch wg (250 Pa) negative. 
2. Maximum Air Velocity: 4000 fpm (20 m/s). 
3. Temperature Range: Minus 10 to plus 160 deg F (Minus 23 to plus 71 deg C). 
4. Insulation R-value: Comply with ASHRAE/IESNA 90.1 <Insert value>. 

C. Flexible Duct Connectors: 
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1. Clamps: Stainless-steel band with cadmium-plated hex screw to tighten band with a 
worm-gear action or Nylon strap in sizes 3 through 18 inches (75 through 460 mm), to 
suit duct size. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct 
Construction Standards," for fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories 
in galvanized-steel. 

C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to 
exhaust fan unless otherwise indicated. 

D. Install volume dampers at points on supply, return, and exhaust systems where branches 
extend from larger ducts. Where dampers are installed in ducts having duct liner, install 
dampers with hat channels of same depth as liner, and terminate liner with nosing at hat 
channel. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 

F. Install test holes at fan inlets and outlets and elsewhere as indicated. 

G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 
accessories and equipment at the following locations: 

 
1. Upstream and downstream from turning vanes. 
2. Elsewhere as indicated. 

H. Install access doors with swing against duct static pressure. 

I. Access Door Sizes: 

1. One-Hand or Inspection Access: 8 by 5 inches (200 by 125 mm). 
2. Two-Hand Access: 12 by 6 inches (300 by 150 mm). 
3. Head and Hand Access: 18 by 10 inches (460 by 250 mm). 

J. Label access doors according to Section 230553 "Identification for HVAC Piping and 
Equipment" to indicate the purpose of access door. 

K. Install flexible connectors to connect ducts to equipment. 

L. Connect diffusers to ducts with maximum 60-inch (1500-mm) lengths of flexible duct clamped or 
strapped in place. 

M. Connect flexible ducts to metal ducts with draw bands. 

N. Install duct test holes where required for testing and balancing purposes. 

3.2 FIELD QUALITY CONTROL 

A. Tests and Inspections: 
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1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors and verify that purpose of access door can be 

performed. 
3. Operate fire, to verify full range of movement and verify that proper heat-response device 

is installed. 
4. Inspect turning vanes for proper and secure installation. 

END OF SECTION  
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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. Non-insulated flexible ducts. 
2. Insulated flexible ducts. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For flexible ducts. 

1. Include plans showing locations and mounting and attachment details. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted 
access panels and access doors required for access to duct accessories are shown and 
coordinated with each other, using input from installers of the items involved. 

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods unless 
otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller 
marks, stains, discolorations, and other imperfections. 

C. Comply with the Air Diffusion Council's "ADC Flexible Air Duct Test Code FD 72-R1." 

D. Comply with ASTM E96/E96M, "Test Methods for Water Vapor Transmission of Materials." 

2.2 NON-INSULATED FLEXIBLE DUCTS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Flexmaster U.S.A., Inc. 
2. JP Lamborn Co. 
3. McGill AirFlow LLC. 
4. Thermaflex; a Flex-Tek Group company. 
5. Ward Industries; a brand of Hart & Cooley, Inc. 
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B. Non-Insulated, Flexible Duct: UL 181, listed and labeled Class 1, two-ply vinyl film 
supported by helically wound, spring-steel wire. 

1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative. 
2. Maximum Air Velocity: 4000 fpm. 
3. Temperature Range: Minus 10 to plus 160 deg F. 

2.3 INSULATED FLEXIBLE DUCTS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Flexmaster U.S.A., Inc. 
2. JP Lamborn Co. 
3. McGill AirFlow LLC. 
4. Thermaflex; a Flex-Tek Group company. 
5. Ward Industries; a brand of Hart & Cooley, Inc. 

B. Insulated, Flexible Duct: UL 181, listed and labeled Class 1, two-ply vinyl film supported by 
helically wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film. 

1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative. 
2. Maximum Air Velocity: 4000 fpm. 
3. Temperature Range: Minus 10 to plus 160 deg F. 
4. Insulation R-Value: Comply with ASHRAE/IES 90.1  

2.4 FLEXIBLE DUCT CONNECTORS 

A. Clamps listed and labeled as Class 1: Stainless-steel band with cadmium-plated hex screw 
to tighten band with a worm-gear action in sizes 3 through 18 inches, to suit duct size. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install flexible ducts according to applicable details in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct 
Construction Standards," for fibrous-glass ducts. 

B. Install in indoor applications only. Flexible ductwork should not be exposed to UV lighting. 

C. Connect flexible ducts to metal ducts with adhesive plus sheet metal screws. 

D. Install duct test holes where required for testing and balancing purposes. 

E. Installation: 

1. Install ducts fully extended. 
2. Do not bend ducts across sharp corners. 
3. Bends of flexible ducting shall not exceed a minimum of 1.5 duct diameter. 
4. Avoid contact with metal fixtures, water lines, pipes, or conduits. 
5. Install flexible ducts in a direct line, without sags, twists, or turns. 
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F. Supporting Flexible Ducts: 

1. Suspend flexible ducts with bands 1-1/2 inches wide or wider and spaced a 
maximum of 48 inches apart. Maximum centerline sag between supports shall not 
exceed 1/2 inch per 12 inches. 

2. Install extra supports at bends placed approximately one duct diameter from center 
line of the bend. 

3. Ducts may rest on ceiling joists or truss supports. Spacing between supports shall 
not exceed the maximum spacing per manufacturer's written installation instructions. 

4. Vertically installed ducts shall be stabilized by support straps at a maximum of 72 
inches o.c. 

END OF SECTION 
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PART 1 - GENERAL 

1.1  SUMMARY 

A. This Section includes the following: 

1. Inline backward-inclined centrifugal fans. 
2. Centrifugal roof ventilators. 

1.2  SUBMITTALS 

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of 
product indicated. 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location and size of each field 
connection. 

C. Field quality-control test reports. 

D. Operation and maintenance data. 

1.3  QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. AMCA Compliance:  Products shall comply with performance requirements and shall be 
licensed to use the AMCA-Certified Ratings Seal. 

C. NEMA Compliance:  Motors and electrical accessories shall comply with NEMA 1. 

PART 2 - PRODUCTS 

2.1  BACKWARD-INCLINED CENTRIFUGAL FANS 

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

1. Twin City Fan. 
2. Green Heck. 
3. Penn. 
4. Jenco. 
5. Cook. 

B. Description:  Factory-fabricated, -assembled, -tested, and -finished, direct or belt-driven 
centrifugal fans consisting of housing, wheel, fan shaft, bearings, motor, motor starter, and 
disconnect switch, drive assembly, and support structure. 

C. Housings:  Heavy gauge galvanized steel, formed panels to make curved-scroll housings with 
shaped cutoff; with doors or panels to allow access to internal parts and components. 

D. Backward-Inclined Wheels:  Single-width-single-inlet construction with curved inlet flange, 
backplate, backward-inclined blades welded of aluminum construction. 
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E. Shafts:  Statically and dynamically balanced and selected for continuous operation at maximum 
rated fan speed and motor horsepower, with final alignment and belt adjustment made after 
installation. 

F. Prelubricated and Sealed Shaft Bearings:  Self-aligning, pillow-block-type ball bearings. 

1. Ball-Bearing Rating Life:  ABMA 9, Ll0 at 50,000 hours. 

G. Belt Drives:  Factory mounted, with final alignment and belt adjustment made after installation. 

1. Service Factor Based on Fan Motor Size:  1.2. 
2. Fan Pulleys:  Cast iron or cast steel with split, tapered bushing; dynamically balanced at 

factory. 
3. Motor Pulleys:  Adjustable pitch for use with motors through 5 hp; fixed pitch for use with 

larger motors.  Select pulley so pitch adjustment is at the middle of adjustment range at 
fan design conditions. 

4. Belts:  Oil resistant, nonsparking, and nonstatic; matched sets for multiple belt drives. 
5. Belt Guards:  Fabricate to comply with OSHA and SMACNA requirements of diamond-

mesh wire screen welded to steel angle frame or equivalent, prime coated.  Secure to fan 
or fan supports without short circuiting vibration isolation.  Include provisions for 
adjustment of belt tension, lubrication, and use of tachometer with guard in place. 

6. Motor Mount:  Adjustable for belt tensioning. 

H. Motors:  Comply with requirements in Division 23 Section "Motor Requirements for HVAC 
Equipment." 

1. Enclosure Type:  Totally enclosed, fan cooled. 
2. Disconnect shall be factory wired to fan motor as standard. 

2.2  CENTRIFUGAL ROOF EXHAUSTER, UPBLAST, BELT DRIVE 

A. CONSTRUCTION: 

1. BCRD fan housings shall be constructed of spun aluminum and shall offer finish 
durability and aesthetic appearance. Fan spinnings shall have a rolled bead edge for 
rigidity. All units have a deep venturi inlet to prevent snow and rain entry into the 
building. The curb cap shall include prepunched mounting holes for ease of installation.  
A conduit chase constructed of electrical metallic tubing shall be provided to the motor 
compartment. The curb base shall have continuously welded corners for maximum leak 
protection.   Lifting lugs  shall be provided inside the motor compartment for ease of 
handling and installation. Fans shall bear a permanently attached nameplate displaying 
model and serial number of the unit for future identification. 

B. MOTOR AND DRIVE ASSEMBLY: 

1. Motor and drive assembly shall be mounted on vibration isolators to eliminate vibration 
and noise transmission into the ductwork. Motors and drives shall be mounted out of the 
exhaust airstream. 

C. WHEEL: 

1. Fan wheels shall be of the centrifugal backward inclined type, constructed of aluminum 
and containing a matching inlet venturi for optimum unit performance. Wheels shall be 
statically and dynamically balanced. 
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D. SHAFT: 

1. Fan shafts shall be precision-ground and polished. Shafts shall have a first critical speed 
of at least 125% of the fan’s maximum operating speed. 

E. EARINGS: 

1. Bearings shall be of the one-piece, pillow block type with relubricable zerk fittings. 
Bearings shall be designed for air handling service with a minimum L-10 life in excess of 
100,000 hours; L-60 500,000 hours at the maximum cataloged operating speed. Bearing 
mounting plate shall have self-aligning tabs for exact locating and alignment of bearings. 

F. DRIVE: 

1. Drive assembly shall be constructed of heavy-gauge galvanized steel. Drives shall be 
sized for a minimum of 150% of driven horsepower. Machined, cast iron motor sheaves 
shall be adjustable for final system balance. 

G. MOTOR: 

1. Motors shall be heavy-duty ball bearing type, closely matched to the fan load. All single- 
phase motors shall contain thermal overload protection. All motors shall be UL and/or 
CSA recognized. Motor adjustment shall allow precise belt tensioning for optimum belt 
life and one-person adjustment and servicing. 

H. DISSCONNECT SWITCH: 

1. A NEMA 3R disconnect switch shall be supplied with wiring leading from the motor to the 
junction box (ODP and TEFC motors). 

I. ACCESSORIES: 

1.  When specified, accessories such as backdraft damper, roof curb, curb hinge, retaining 
chain, security hasp, NEMA-4 disconnect switch, 2-speed switch, firestat, aluminum bird 
screen, aluminum insect screen, and special coatings shall be provided by fan 
manufacturer to maintain one source responsibility. 

2.3  SOURCE QUALITY CONTROL 

A. Sound-Power Level Ratings:  Comply with AMCA 301, "Methods for Calculating Fan Sound 
Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant 
Room Method for Sound Testing of Fans." Label fans with the AMCA-Certified Ratings Seal. 

B. Fan Performance Ratings:  Establish flow rate, pressure, power, air density, speed of rotation, 
and efficiency by factory tests and ratings according to AMCA 210, "Laboratory Methods of 
Testing Fans for Rating." 

PART 3 - EXECUTION 

3.1  INSTALLATION 

A. Install centrifugal fans level and plumb. 

B. Support suspended units from structure using threaded steel rods and spring hangers having a 
static deflection of 1 inch.   
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C. Install units with clearances for service and maintenance. 

D. Label fans according to requirements specified in Division 23 Section "Identification for HVAC 
Piping and Equipment." 

3.2  CONNECTIONS 

A. Duct installation and connection requirements are specified in other Division 23 Sections.  
Drawings indicate general arrangement of ducts and duct accessories.  Make final duct 
connections with flexible connectors.  Flexible connectors are specified in Division 23 Section 
"Air Duct Accessories." 

B. Install ducts adjacent to fans to allow service and maintenance. 

C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 
Systems." 

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and 
Cables." 

E. Label units according to requirements specified in Division 23 Section "Identification for HVAC 
Piping and Equipment." 

3.3  FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that connections to 

ducts and electrical components are complete.  Verify that proper thermal-overload 
protection is installed in motors, starters, and disconnect switches. 

3. Verify that cleaning and adjusting are complete. 
4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan 

wheel free rotation and smooth bearing operation.  Reconnect fan drive system, align and 
adjust belts, and install belt guards. 

5. Adjust belt tension. 
6. Verify lubrication for bearings and other moving parts. 
7. Verify that manual volume control and fire dampers in connected ductwork systems are in 

fully open position. 
8. Refer to Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, 

adjusting, and balancing procedures. 
9. Remove and replace malfunctioning units and retest as specified above. 

B. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 
equipment. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
 

1. Rectangular and square ceiling diffusers. 

1.2 SUBMITTALS 

A. Product Data: For each type of product indicated, include the following: 
 

1. Diffuser, Register, and Grille Schedule: Indicate drawing designation, room location, 
quantity, model number, size, and accessories furnished. 

PART 2 - PRODUCTS 

2.1 CEILING DIFFUSERS 

A. Rectangular and Square Ceiling Diffusers: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. A-J Manufacturing Co., Inc. 
b. Anemostat Products; a Mestek company. 
c. Carnes Company. 
d. Hart & Cooley Inc. 
e. Kees, Inc. 
f. Krueger. 
g. METALAIRE, Inc. 
h. Nailor Industries Inc. 
i. Price Industries. 
j. Raymon-Donco. 
k. Shoemaker Mfg. Co. 
l. Titus. 
m. Tuttle & Bailey. 

2. Devices shall be specifically designed for variable-air-volume flows. 
3. Material: Steel or Aluminum. 
4. Finish: Baked enamel, white. 
5. Face Size: 24 by 24 inches (600 by 600 mm) or 12 by 12 inches (300 by 300 mm). 
6. Face Style: Three cone, Four cone, or Plaque. 
7. Mounting: Surface T-bar. 
8. Pattern: Fixed Adjustable. 

2.2 SOURCE QUALITY CONTROL 

A. Verification of Performance: Rate diffusers, registers, and grilles according to ASHRAE 70, 
"Method of Testing for Rating the Performance of Air Outlets and Inlets." 



SECTION 233713 – DIFFUSERS, REGISTERS AND GRILLES 

City of Vineland-Public Works Pole Barn  Diffusers, Registers and Grilles 
 233713-2 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
equipment. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb. 

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings, 
and accessories. Air outlet and inlet locations have been indicated to achieve design 
requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final 
locations where indicated, as much as practical. For units installed in lay-in ceiling panels, 
locate units in the center of panel. Where architectural features or other items conflict with 
installation, notify Architect for a determination of final location. 

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and 
maintenance of dampers, air extractors, and fire dampers. 

3.3 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, 
before starting air balancing. 

 
END OF SECTION  
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes split-system units consisting of separate evaporator-fan and compressor-
condenser components. 

1.2 SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, operating 
characteristics, and furnished specialties and accessories. Include performance data in terms of 
capacities, outlet velocities, static pressures, sound power characteristics, motor requirements, 
and electrical characteristics. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

2. Wiring Diagrams: For power, signal, and control wiring. 

C. Operation and Maintenance Data: For split-system air-conditioning units to include in 
emergency, operation, and maintenance manuals. 

1.3 MAINTENANCE MATERIAL 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Filters: One set(s) for each unit. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. ASHRAE Compliance: 

1. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Standard for 
Refrigeration Systems." 

2. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 4 - "Outdoor 
Air Quality," Section 5 - "Systems and Equipment," Section 6 - " Procedures," and 
Section 7 - "Construction and System Start-up." 

C. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1. 

1.5 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork are specified in Section 033000 
"Cast-in-Place Concrete." 
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1.6 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of split-system air-conditioning units that fail in materials or workmanship 
within specified warranty period. 

1. Warranty Period: 

a. For Compressor: One year(s) from date of Substantial Completion. 
b. For Parts: One year(s) from date of Substantial Completion. 
c. For Labor: One year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURES 

A. Manufactures: 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. Mitsubishi Electric & Electronics USA, Inc. 
2. Carrier Corporation 
3. Fujitsu 
4. Or Approved Equal. 

2.2 INDOOR UNITS (5 TONS OR LESS) 

A. Concealed Evaporator-Fan Components: 

1. Chassis: Galvanized steel with flanged edges, removable panels for servicing, and 
insulation on back of panel. 

2. Insulation: Faced, glass-fiber duct liner. 
3. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and thermal-

expansion valve. Comply with ARI 206/110. 
4. Water Coil: Copper tube, with mechanically bonded aluminum fins spaced no closer than 

0.1 inch (2.5 mm); leak tested to 300 psig (2070 kPa) underwater; with a two-position 
control valve. 

5. Electric Coil: Helical, nickel-chrome, resistance-wire heating elements; with refractory 
ceramic support bushings, automatic-reset thermal cutout, built-in magnetic contactors, 
manual-reset thermal cutout, airflow proving device, and one-time fuses in terminal box 
for overcurrent protection. 

6. Fan: Forward-curved, double-width wheel of galvanized steel; directly connected to 
motor. 

7. Fan Motors: 

a. Comply with NEMA designation, temperature rating, service factor, enclosure type, 
and efficiency requirements specified in Section 230513 "Common Motor 
Requirements for HVAC Equipment." 

b. Multitapped, multispeed with internal thermal protection and permanent lubrication. 
c. Wiring Terminations: Connect motor to chassis wiring with plug connection. 

8. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 
requirements in ASHRAE 62.1. 

9. Filters: Permanent, cleanable. 

B. Wall-Mounted, Evaporator-Fan Components: 



SECTION 238126 – SPLIT-SYSTEM AIR-CONDITIONERS 

 

City of Vineland-Public Works Pole Barn  Split-System Air-Conditioners 
 238126-3 

1. Cabinet: Enameled steel with removable panels on front and ends in color selected by 
Architect, and discharge drain pans with drain connection. 

2. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and thermal-
expansion valve. Comply with ARI 206/110. 

3. Electric Coil: Helical, nickel-chrome, resistance-wire heating elements; with refractory 
ceramic support bushings, automatic-reset thermal cutout, built-in magnetic contactors, 
manual-reset thermal cutout, airflow proving device, and one-time fuses in terminal box 
for overcurrent protection. 

4. Fan: Direct drive, centrifugal. 
5. Fan Motors: 

a. Comply with NEMA designation, temperature rating, service factor, enclosure type, 
and efficiency requirements specified in Section 230513 "Common Motor 
Requirements for HVAC Equipment." 

b. Multitapped, multispeed with internal thermal protection and permanent lubrication. 
c. Enclosure Type: Totally enclosed, fan cooled. 
d. NEMA Premium (TM) efficient motors as defined in NEMA MG 1. 
e. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical 

devices and connections specified in electrical Sections. 
f. Mount unit-mounted disconnect switches on exterior of unit. 

6. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 
requirements in ASHRAE 62.1. 

7. Condensate Drain Pans: 

a. Fabricated with one percent slope in at least two planes to collect condensate from 
cooling coils (including coil piping connections, coil headers, and return bends) and 
humidifiers, and to direct water toward drain connection. 

1) Length: Extend drain pan downstream from leaving face. 
2) Depth: A minimum of 1 inch (25 mm) deep. 

b. Single-wall, galvanized-steel sheet. 
c. Double-wall, galvanized-steel sheet with space between walls filled with foam 

insulation and moisture-tight seal. 
d. Drain Connection: Located at lowest point of pan and sized to prevent overflow. 

Terminate with threaded nipple on one end of pan. 

1) Minimum Connection Size: ¾". 

8. Air Filtration Section: 

a. General Requirements for Air Filtration Section: 

1) Comply with NFPA 90A. 
2) Minimum Arrestance: According to ASHRAE 52.1 and MERV according to 

ASHRAE 52.2. 
3) Filter-Holding Frames: Arranged for flat or angular orientation, with access 

doors on both sides of unit. Filters shall be removable from one side or lifted 
out from access plenum. 

2.3 OUTDOOR UNITS (5 TONS OR LESS) 

A. Air-Cooled, Compressor-Condenser Components: 
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1. Casing: Steel, finished with baked enamel in color selected by Architect, with removable 
panels for access to controls, weep holes for water drainage, and mounting holes in 
base. Provide brass service valves, fittings, and gage ports on exterior of casing. 

2. Compressor: Hermetically sealed with crankcase heater and mounted on vibration 
isolation device. Compressor motor shall have thermal- and current-sensitive overload 
devices, start capacitor, relay, and contactor. 

a. Compressor Type: Scroll. 
b. Two-speed or inverter driven compressor motor with manual-reset high-pressure 

switch and automatic-reset low-pressure switch. 
c. Refrigerant Charge: R-410A . 
d. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and liquid 

subcooler. Comply with ARI 206/110. 

3. Heat-Pump Components: Reversing valve and low-temperature-air cutoff thermostat. 
4. Fan: Aluminum-propeller type, directly connected to motor. 
5. Motor: Permanently lubricated, with integral thermal-overload protection. 
6. Mounting Base: Polyethylene or concrete base. 

2.4 ACCESSORIES 

A. Control equipment and sequence of operation are specified on drawings. 

B. Thermostat: Wired, functioning to control compressor and evaporator fan, with the following 
features: 

1. Compressor time delay. 
2. 24-hour time control of system stop and start. 
3. Liquid-crystal display indicating temperature, set-point temperature, time setting, 

operating mode, and fan speed. 
4. Fan-speed selection including auto setting. 

C. Automatic-reset timer to prevent rapid cycling of compressor. 

D. Refrigerant Line Kits: Soft-annealed copper suction and liquid lines factory cleaned, dried, 
pressurized, and sealed; factory-insulated suction line with flared fittings at both ends. 

E. Drain Hose: For condensate. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install units level and plumb. 

B. Install evaporator-fan components using manufacturer's standard mounting devices securely 
fastened to building structure. 

C. Install and connect precharged refrigerant tubing to component's quick-connect fittings. Install 
tubing to allow access to unit. 

3.2 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections. 
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B. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

C. Tests and Inspections: 

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 
until no leaks exist. 

2. Operational Test: After electrical circuitry has been energized, start units to confirm 
proper motor rotation and unit operation. 

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

D. Remove and replace malfunctioning units and retest as specified above. 

E. Prepare test and inspection reports. 

3.3 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain units. 

END OF SECTION      
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes cabinet unit heaters with centrifugal fans and hot-water electric-resistance 
heating coils. 

1.2 DEFINITIONS 

A. CWP: Cold working pressure. 

B. PTFE: Polytetrafluoroethylene plastic. 

C. TFE: Tetrafluoroethylene plastic. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, operating characteristics, furnished specialties, and accessories. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and details. 
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

3. Include location and size of each field connection. 
4. Include details of anchorages and attachments to structure and to supported equipment. 
5. Include equipment schedules to indicate rated capacities, operating characteristics, 

furnished specialties, and accessories. 
6. Indicate location and arrangement of piping valves and specialties. 
7. Indicate location and arrangement of integral controls. 
8. Wiring Diagrams: Power, signal, and control wiring. 

C. Samples: For each exposed product and for each color and texture specified. 

D. Samples for Initial Selection: Finish colors for units with factory-applied color finishes. 

E. Samples for Verification: Finish colors for each type of cabinet unit heater indicated with factory-
applied color finishes. 

F. Operation and Maintenance Data: For cabinet unit heaters to include in emergency, operation, 
and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Airtherm; a Mestek company. 
2. Berko; Marley Engineered Products. 
3. Carrier Corporation; a unit of United Technologies Corp. 
4. Chromalox, Inc. 
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5. Markel Products; TPI Corporation. 
6. Marley Engineered Products. 
7. QMark; Marley Engineered Products. 
8. Trane. 

2.2 DESCRIPTION 

A. Factory-assembled and -tested unit complying with AHRI 440. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. Comply with UL 2021. 

2.3 PERFORMANCE REQUIREMENTS 

A. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment" and Section 7 - "Construction and Startup." 

B. ASHRAE/IESNA 90.1 Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6 
- "Heating, Ventilating, and Air-Conditioning." 

2.4 COIL SECTION INSULATION 

A. Insulation Materials: ASTM C 1071; surfaces exposed to airstream shall have aluminum-foil 
facing to prevent erosion of glass fibers. 

1. Thickness: 1/2 inch (13 mm). 
2. Thermal Conductivity (k-Value): 0.26 Btu x in./h x sq. ft. at 75 deg F (0.037 W/m x K at 24 

deg C) mean temperature. 
3. Fire-Hazard Classification: Maximum flame-spread index of 25 and smoke-developed 

index of 50 when tested according to ASTM E 84. 
4. Adhesive: Comply with ASTM C 916 and with NFPA 90A or NFPA 90B. 
5. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 

requirements in ASHRAE 62.1. 

2.5 CABINETS 

A. Material: Steel with baked-enamel finish with manufacturer's standard paint, in color selected by 
Architect. 

1. Vertical Unit, Exposed Front Panels: Minimum 0.0528-inch- (1.35-mm-) thick 
galvanized sheet steel, removable panels with channel-formed edges secured with 
tamperproof cam fasteners. 

2. Horizontal Unit, Exposed Bottom Panels: Minimum 0.0528-inch- (1.35-mm-) 0.0677-inch- 
(1.7-mm-) thick galvanized sheet steel, removable panels secured with tamperproof cam 
fasteners and safety chain. 

3. Recessed Flanges: Steel, finished to match cabinet. 
4. Control Access Door: Key operated. 
5. Base: Minimum 0.0528-inch- (1.35-mm-) thick steel, finished to match cabinet, 4 inches 

(100 mm) high with leveling bolts. 

2.6 FILTERS 

A. Minimum Arrestance: According to ASHRAE 52.1 and a minimum efficiency reporting value 
(MERV) according to ASHRAE 52.2. 
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1. Glass Fiber Treated with Adhesive: 80 percent arrestance and MERV 5. 

2.7 COILS 

A. Electric-Resistance Heating Coil: Nickel-chromium heating wire, free from expansion noise and 
hum, mounted in ceramic inserts in galvanized-steel housing; with fuses in terminal box for 
overcurrent protection and limit controls for high-temperature protection. Terminate elements in 
stainless-steel machine-staked terminals secured with stainless-steel hardware. 

2.8 CONTROLS 

A. Fan and Motor Board: Removable. 

1. Fan: Forward curved, high static, double width, centrifugal, directly connected to motor; 
thermoplastic or painted-steel wheels and aluminum, painted-steel, or galvanized-steel 
fan scrolls. 

2. Motor: Permanently lubricated, multispeed; resiliently mounted on motor board. Comply 
with requirements in Section 230513 "Common Motor Requirements for HVAC 
Equipment." 

3. Wiring Terminations: Connect motor to chassis wiring with plug connection. 

B. Electrical Connection: Factory-wired motors and controls for a single field connection. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive cabinet unit heaters for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for piping and electrical connections to verify actual locations before unit-
heater installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install wall boxes in finished wall assembly; seal and weatherproof. 

B. Install cabinet unit heaters to comply with NFPA 90A. 

C. Suspend cabinet unit heaters from structure with elastomeric hangers. Vibration isolators are 
specified. 

D. Install wall-mounted thermostats and switch controls in electrical outlet boxes at heights to 
match lighting controls. Verify location of thermostats and other exposed control sensors with 
Drawings and room details before installation. 

3.3 CONNECTIONS 

A. Comply with safety requirements in UL 1995. 

B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 
Systems." 
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C. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative: 

1. Operational Test: After electrical circuitry has been energized, start units to confirm 
proper motor rotation and unit operation. 

2. Operate electric heating elements through each stage to verify proper operation and 
electrical connections. 

3. Test and adjust controls and safety devices. Replace damaged and malfunctioning 
controls and equipment. 

B. Units will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.5 ADJUSTING 

A. Adjust initial temperature set points. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain cabinet unit heaters. 

END OF SECTION       
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PART 1 - GENERAL 

1.1 SUMMARY 

A. This section applies to all work specified in Divisions 26 and 27. 

B. Provide all required materials, labor, equipment, installation, fabrication, and testing required for 
a complete, safe, and fully operational system.  System shall include all required materials and 
features whether specified or shown on drawings or not to comply with applicable codes and 
authorities having jurisdiction. 

C. The electrical installation shall be made in strict conformance with the latest edition and 
supplements in force at the time of bid opening of the 2020 National Electrical Code, the Rules 
and Regulations of the New Jersey Uniform Construction Code, the applicable Standards of the 
National Fire Protection Association, and applicable requirements of the Occupational Safety 
and Health Act of the United States Department of Labor.  All materials and equipment 
employed shall be approved by and bear the label of Underwriters' Laboratories, Inc., where 
such labeling is made available by any manufacturer for said materials or equipment.  All codes 
and regulations applicable shall be considered as jointly governing and the requirements of 
either and all will prevail.  If it occurs that Drawings conflict with any applicable code, then this 
Contractor shall immediately bring same to attention of Architect or his representative for 
resolution. 

1.2 DESCRIPTION OF DOCUMENTS 

A. The Drawings are generally diagrammatic and indicate the general design and arrangement of 
the proposed work.  Do not scale drawings for the exact location of equipment and work.  The 
exact routing of circuits and final location of all the electrical equipment, lighting fixtures, and 
other systems, unless specifically dimensioned on the Drawings, shall be subject to building and 
structural conditions, grid systems, and work of other trades involved in the construction, and 
subject to the approval of the Architect.  The Contractor shall familiarize himself with the 
Contract Documents and shall be responsible for the final location of his particular equipment to 
suit field conditions encountered and to avoid interferences with other trades' work, without 
extra cost to the Owner or the Architect.  The Contractor shall visit the job site to determine the 
job conditions.  The Architect reserves the right to make minor changes in outlet and equipment 
locations at any time prior to rough-in of the electrical work without incurring any additional 
costs. 

B. Where sizes are not provided for material and equipment, the material and equipment shall be 
sized in accordance with the latest edition of the National Electrical Code and in accordance 
with the manufacturer’s recommendations. 

1.3 DEFINITIONS   

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

C. The term “finished space” shall mean any space designated for the general or specific use of 
the occupants. 

D. The term “concealed space” shall mean all furred spaces, pipe chases, spaces above finished 
ceilings, crawl spaces, and other areas not generally accessible to the occupants. 

E. The term “electrical space” as used in this division of the specifications shall mean any space 
designated primarily for the installation of electrical equipment. 

F. “Provide” - Furnish and install the specific item, equipment, and/or system. 
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G. “Furnish” - Supply the specific item, equipment, and/or system. 

H. “Install” - Set in position and adjust for use the specific item, equipment, and/or system unless 
otherwise specifically noted to be installed by others. 

I. “Concealed” - Hidden from sight in walls, chases, furred spaces, above ceilings, underground, 
in concrete, etc. 

J. “Exposed” - Not hidden from sight. 

K. “Work” - Labor and installation, including materials, equipment, and systems required for 
completion of all portions of the project. 

1.4 CODES AND STANDARDS 

A. Following is a list of abbreviations for codes and standards which are referred to in the 
Specifications.  Where such reference is made, the code or standard becomes a part of these 
Specifications as if the code or standard were included herein.  Reference is always to the latest 
edition of the code or standard unless otherwise specifically noted. 

  ANSI - American National Standards Institute, Inc. 
  NFPA - National Fire Protection Association 
  ASTM - American Society for Testing and Materials 
  NBS - National Bureau of Standards 
  NEMA - National Electrical Manufacturers Association 
  UL - Underwriters' Laboratories, Inc. 
  NEC - National Electrical Code 
  NESC - National Electrical Safety Code 
  IPCEA - Insulated Power Cable Engineers Assn. 
  IEEE - Institute of Electrical and Electronics Engineers 
  OSHA - Occupational Safety and Health Act  
  IES - Illuminating Engineering Society 
  JIC - Joint Industrial Council 

1.5 GUARANTEES AND WARRANTIES 

A. This Contractor shall guarantee all equipment, apparatus, materials, and workmanship entering 
into the Contract to be the best of its respective kind and shall replace all parts at his expense 
which are defective within one year from final acceptance of the work by the Architect.  Items of 
equipment which may have longer guarantees shall have warranties and guarantees 
completed, in order, and in effect at the time of final acceptance of the work by the Architect.  
This Contractor shall furnish all such warranties and guarantees at the time of final acceptance 
of the work. 

B. All work that is not installed in accordance with the Contract Documents shall be repaired or 
replaced at the direction of the Architect. 

1.6 SUBMITTAL 

A. Submittals shall be made in accordance with Submittals paragraph in Division 1. 

B. Submittal data shall include specification data, such as metal gauges, finishes, optional 
accessories; even though such equipment and materials may be as specified.  In addition, the 
submittal data shall include performance (certification) data, wiring diagrams where applicable, 
accurate dimensional data, and a recommended spare parts list.  Outline or dimensional 
drawings alone are not acceptable. 
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C. No roughing-in or connections shall be done until approved equipment submittals are in the 
hands of the Contractor.  It shall be this Contractor's responsibility to obtain approved drawings 
and to make all connections in the neatest and most workmanlike manner possible.  This 
Contractor shall coordinate with all other Contractors having any connections or roughing-in to 
the equipment. 

D. In general, normal catalog information (with the particular items underlined or otherwise denoted 
as being the submitted item) will be accepted as submittal data.  Installation, operating and 
maintenance instructions must be that information specifically applicable to the items furnished, 
which is ordinarily supplied with the equipment to the Owner, for any modifications indicated.  
Wiring diagrams must be correct for the application.  Generalized wiring diagrams, showing 
alternate methods of connection, will not be acceptable unless all unrelated sections are 
marked out.  Submittal data sheets which indicate several different model numbers, figure 
numbers, optional accessories, or installation arrangements shall be clearly marked to indicate 
the specific items of equipment being furnished.  Samples and certificates shall be furnished as 
requested.  Submittal data must be complete for each piece of equipment; piecemeal data will 
not be processed. 

E. It shall be noted that acceptance of shop drawings by the Architect applies only to general 
design, arrangement, type, capacity, and quality.  Such acceptance does not relieve the 
Contractor of the responsibility for furnishing the proper equipment. 

F. Corrections or comments made on the submittals during the Architect's review do not relieve 
the Contractor from compliance with the Drawings and Specifications.  The Architect's review of 
submittals is only for general conformance with design concept and general compliance with the 
information given in the Contract Documents.  The Contractor's responsibility includes, but is 
not limited to, conforming, and correlating all quantities and dimensions, selecting fabrication 
processes and techniques of construction, coordinating his work with that of all other trades, 
and performing his work in a safe and satisfactory manner. 

G. Product Data:  For sleeve seals and access panels. 

1.7 SUBSTITUTIONS 

A. When this Contractor requests approval of substitute materials and/or equipment, except where 
under formal alternate proposal, it shall be understood that such substitution, if approved, will be 
made without cost to the Owner and Architect, regardless of changes.  In all cases where 
substitutions affect other trades, the Contractor offering such substitutions shall reimburse all 
affected contractors for all necessary changes in their work. 

1.8 OPERATION AND MAINTENANCE MANUALS 

A. Operation and maintenance data shall be submitted in accordance with the requirements of 
Division “GENERAL REQUIREMENTS”. 

B. Furnish owner with three (3) bound sets of the O&M manuals at completion of project.  The 
manuals shall be furnished by the manufacturer of each item of equipment or system.  Each set 
is to be bound separately in a loose leaf binder.  Manuals shall include Contractor’s Name and 
telephone numbers that can be called for service calls.  The standard manufacturer’s data shall 
be supplemented by such special instructions as may be necessary for the particular 
application.  Also, include the following in the manuals: 

  All project stamped acceptable shop drawings and copies of all certificates. 
  Lubrication schedules and procedures 
  Spare parts list, indicate all items that should be maintained at the site by owner. 
  Maintenance and trouble-shooting suggestions for equipment. 
  Non-Lien Affidavits 
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  Wiring Diagrams 
  Certification of owner instruction of system and equipment 
  Record drawings 
  Preventative Maintenance Task Form 

C. The operating instructions shall integrate each piece of equipment in any one system into a 
numbered step-by-step sequence of operation. 

D. The parts list shall consist of a complete list of replacement items with all component parts 
numbered for each piece of mechanical or electrical equipment and shall include directions for 
ordering said replacement items. 

E. Maintenance procedure shall outline required routine maintenance for all equipment and 
systems and instructions for repair of the equipment. 

F. The Contractor shall, with the aid of his equipment suppliers, fill out the Owner’s Preventative 
Maintenance Task Form.  The completed Preventative Maintenance Task Form shall be 
included in the final copies of the O&M manuals. 

1.9 RECORD DRAWINGS 

A. This Contractor shall submit to the Owner one (1) reproducible sepia copy, one (1) print Record 
Drawings.  Drawings shall be identified with the Contractor’s name, the date, and title 
“RECORD DRAWINGS” on the paper copies. 

1.10 REMOVALS AND RELOCATIONS 

A. Perform all removal work required.  Prepare remaining surfaces to receive new scheduled or 
specified materials.  Finish surfaces to match adjacent if no additional work is scheduled or 
specified. 

 
B. Remove existing systems, materials, and equipment which are made obsolete, or which 

interfere with the construction.  Reinstall any such systems, materials, and equipment which 
are required to complete the Project. 

 
C. Where existing systems, materials, or equipment are removed or revised, all conduit and wire 

which are no longer in service shall be removed.  When outlets are covered up or are 
otherwise rendered inaccessible, all wiring shall be removed to the source.  If a circuit that 
must remain in service is interrupted, it shall be reconnected by the most inconspicuous 
means so that it remains operational, with the same capacity as before.  All building surfaces 
damaged, and openings left by removal of boxes, conduit, or other equipment shall be 
repaired.  All holes left in junction boxes, switches, panels, and other equipment shall be 
closed. 

 
D. Where new openings are cut and concealed conduits or other electrical items are 

encountered, they shall be removed or relocated as required.  Where conduit to be removed 
stubs through floors, walls, and ceilings, such conduit shall be removed to the point where the 
finished surfaces can be patched so that no evidence of the former installation remains. 

 
E. All devices, fixtures, equipment, and material determined by the Owner to be salvageable shall 

remain the property of the Owner and shall be stored at the location on the premises designed 
by the Owner.  All other items and debris shall be disposed of by the Contractor. 

1.11 PROJECT CONDITIONS 

A. Interruption of Existing Electrical Services: Do not interrupt electric service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary electric service according to requirements indicated: 
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1. Notify Architect no fewer than seven days in advance of proposed interruption of 
electrical services. 

2. Prior to making revisions to the existing services, the Contractor shall make certain that 
all items are thoroughly prepared.  The actual work shall be accomplished at off-peak 
time as arranged with the Owner and Architect.  Once the work is started, it shall be 
prosecuted to its completion to keep downtime to a minimum.  The Contractor shall be 
prepared to temporarily feed the existing service in the event it becomes impossible to 
finish the scheduled work on time. 

3. The Contractor shall prepare a procedure for all work which will interrupt service to the 
Owner’s equipment.  This procedure shall include a step-by-step schedule that the 
Contractor proposes to follow in the performance of the work and the time involved in 
each step.  The procedure shall be submitted to the Architect for approval at least two 
weeks in advance of the performance of the work. 

4. Indicate method of providing temporary electrical service.  Contractor is responsible for 
providing all temporary electrical services. 

5. Do not proceed with interruption of electrical service without Architect’s written 
permission. 

6. Comply with NFPA 70E. 

1.12 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights that reduce 
headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to other 
installations. 

3. To allow right of way for piping and conduit installed at required slope. 
4. So connecting raceways, cables, wireways, and cable trays will be clear of obstructions 

and of the working and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 
masonry walls, and other structural components as they are constructed. 

C. Coordinate location of access panels and doors for electrical items that are behind finished 
surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section 
"Access Doors and Frames". 

D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping". 

E. The Contractor shall coordinate with all other contractors in locating conduit, light fixtures, 
boxes, sleeves, and equipment in order to avoid conflict with all other trades' work.  No extra 
compensation will be allowed to cover the cost of relocating light fixtures, conduit, boxes, 
sleeves, or other electrical equipment found encroaching on space required by others. 

1.13 ABBREVIATIONS 

A. Abbreviations may be used and indicated throughout the Specifications and Drawings, and will 
conform to the following list: 

A or AMP   AMPERES, OR AMPACITY 
AFF    ABOVE FINISHED FLOOR 
C     CONDUIT 
CB    CIRCUIT BREAKER 
CKT    CIRCUIT 
COMB   COMBINATION 
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CU    COPPER 
EC    ELECTRICAL CONTRACTOR 
EM    ON EMERGENCY CIRCUIT 
EMT    ELECTRICAL METALLIC TUBING 
FDS    FUSIBLE DISCONNECT SWITCH 
GC    GENERAL CONTRACTOR 
G     GREEN GROUNDING CONDUCTOR 
GND    GROUND 
HP    HORSEPOWER 
JB    JUNCTION BOX 
KVA    KILOVOLT AMPERES 
KW    KILOWATTS 
MC    MECHANICAL CONTRACTOR 
MCC    MOTOR CONTROL CENTER 
MTR    MOTOR 
NEC    NATIONAL ELECTRICAL CODE 
NEMA   NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 
NIC    NOT IN THIS CONTRACT 
NL    NIGHT LIGHT 
Ø     PHASE 
PNL    PANEL 
PVC    POLYVINYLCHLORIDE 
RM    ROOM 
STD    STANDARD 

PART 2  PRODUCTS 

2.1 GENERAL 

A. Material and equipment shall be furnished as specified in this section and each individual 
electrical section of these Specifications and shall be in strict accordance with applicable ANSI, 
NBS, ASTM, NESC, NEMA, IEEE, IPCEA, UL, NEC, OSHA and NFPA standards, codes, and 
specifications.  Applicable codes, standards, and manufacturers' products referred to in these 
Specifications shall establish minimum requirements for materials and equipment furnished for 
this installation. 

B. When two or more articles of the same material or equipment are required, they shall be of the 
same manufacturer. 

C. New material and equipment shall be provided for the entire project, unless noted otherwise. 

2.2 Concrete shall be 3000 psi and shall comply with the requirements of Division “CONCRETE”. 

2.3 Compacted aggregate subbase shall conform to ASTM C33, gradation 57. 

2.4 Reinforcing steel, welded wire fabric, forms, and curing compounds shall comply with the 
requirements of Division “CONCRETE”.  The minimum reinforcement shall be 6 x 6 10/10 
welded wire fabric. 

2.5 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

2.6 Bolting shall be carbon steel conforming to ASTM A-307 with heavy hexagonal nuts. 
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2.7 Angles, Channels, Beams, Bars and Rods shall be steel conforming to ASTM A-36 as 
applicable. 

2.8 ACCESS PANELS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following, or an approved equal: 

1. Nystrom 
2. Inland-Ryerson 
3. Karp Associates 
4. Or approved equal 

B. Fire rated access panels shall be a prime steel door and frame assembly with flush lock release 
and interior latch release. 

C. Panel shall have a 1½ hour B rating. 

D. Access panels shall be nominal 16 inch by 16 inch, unless noted otherwise. 

2.9 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Sleeves for Rectangular Openings:  Galvanized sheet steel. 

1. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches and no side more 
than 16 inches, thickness shall be 0.052 inch. 

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 
1 or more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch. 

2.10 SLEEVE SEALS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable. 

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

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 
e. Or approved equal. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable. 

3. Pressure Plates:  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates 

to sealing elements.  Include one for each sealing element. 
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PART 3  EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 
for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 
arrange, and install components and equipment to provide maximum possible headroom 
consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 
of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

F. Any electrical box, device, conduit, or enclosure installed in any fire rated column, wall, or 
ceiling shall not reduce the fire rating of said column or wall.  The Contractor providing the de-
vice, box, conduit, or enclosure shall provide the required material to maintain the fire rating of 
the column, wall, or ceiling. 

G. At penetrations of fire walls provide fire barrier penetration sealing system in conformance with 
Section FIRESTOPPING.  The seal shall also be provided at all floor penetrations in a multi-
story building.  The sealing system shall have a 3 hour rating when tested in accordance with 
the provisions of ASTM E-119.  Installation of penetration sealing systems shall be in 
accordance with manufacturer's instructions. 

H. Provide cover plates where conduit and raceways pass through floor, ceiling, or walls and are 
exposed in finished rooms.  Flanges shall fit snugly and shall be sized to cover the openings.  
All escutcheons shall be chromium plated wing type with fastening screws. 

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, or cable trays penetrate 
concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 2 inches above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or 
cable, unless indicated otherwise. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry. 
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1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 
surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  
Comply with requirements in Division 07 Section "Joint Sealants.". 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable 
penetration sleeves with firestop materials.  Comply with requirements in Division 07 Section 
"Penetration Firestopping." 

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between 
pipe and sleeve for installing mechanical sleeve seals. 

M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow 
for 1-inch annular clear space between raceway or cable and sleeve for installing mechanical 
sleeve seals. 

3.3 SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway or cable 
material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between raceway or cable and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal. 

3.4 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Division 07 Section "Penetration Firestopping." 

3.5 EQUIPMENT CONNECTION AND WIRING 

A. Unless specifically noted otherwise on the Drawings or elsewhere in the Specifications, all 
wiring, and all equipment connections shall be provided by the Electrical Contractor, including 
equipment requiring electrical services furnished under other sections of the Specifications or by 
the Owner. 

B. The Electrical Contractor shall furnish and install all disconnect switches, NEC circuit protection, 
motor controllers, relays, and devices as required for all equipment to provide complete and 
operable electrical systems, unless the items are specifically noted elsewhere as being provided 
with, or as part of, the equipment. 

C. Electrical Contractor shall verify horsepower, voltage, phase, starting requirements, quantity of 
wires, and wattage of all equipment which requires electrical connections before equipment pur-
chase or rough-in, and shall install feeders, branch circuits, and motor starting equipment and 
protection which are suitable in all respects for connection to, and operation with, the equipment 
furnished.  Exact location of all equipment which requires electrical connection shall be verified 
with the equipment installer before rough-in. 
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3.6 EQUIPMENT INSTALLATION 

A. All equipment shall be installed at locations indicated and oriented so as to be easily accessible. 

B. Assembly and installation of equipment shall be in strict accordance with manufacturer's 
installation instructions.  Equipment shall be securely anchored in place.  Care shall be 
exercised to correctly orient equipment before securing in place. 

C. Equipment Pads and Grouting 

1. Electrical Contractor shall furnish and install concrete pads for all equipment requiring 
same provided by Electrical Contractor. 

2. Floor-mounted equipment such as switchboards and transformers shall be provided with 
a suitable concrete pad.  Each pad shall have suitable hold-down bolts in pipe sleeves, of 
sufficient number to properly secure the apparatus.  Hold-down bolts shall be located by 
template prepared from actual measurement of the equipment or from certified drawings 
furnished by the Equipment Manufacturer.  Hold-down bolts shall be set in wrought iron 
pipe sleeves 3/4 inch larger than the bolts to facilitate alignment of equipment. 

3. Pads, unless otherwise directed, shall extend 4 inches above the finished floor and shall 
be securely anchored to floor so that vibration or stresses cannot cause lateral 
movement.  Unless noted otherwise, install dowel rods on 18 inch centers around full 
perimeter of base. 

4. Where grouting is required, equipment shall be set to level by use of wedges where no 
jack screws are provided.  After grout has set up, the supporting jack screws or wedges 
shall be removed, and the holes left by removal of the wedges shall be dry packed. 

5. Maintain minimum clearances and workspace at equipment according to manufacturer’s 
written instructions and NFPA 70. 

D. Equipment Mounting.   

1. All equipment with moving parts shall be mounted on vibration supports suitable for the 
purpose of minimizing noise and vibration transmission unless otherwise specified, and in 
addition, shall be isolated from external connections such as piping and raceways by 
means of flexible connectors, vibration absorbers, or other approved means. 

E. Platforms and Supporting Stands 

1. Each piece of equipment or apparatus suspended from the ceiling or mounted above the 
floor level shall be provided with suitable structural support, pipe stand, platform, or 
carrier in accordance with the best recognized practice and as approved by the Architect. 

2. Such supporting or mounting means shall be provided by this Contractor for all 
equipment furnished by him. 

3. Structural members of the building shall not be overloaded by such equipment. 

F. Cutting, Fitting, and Patching 

1. The Electrical Contractor shall do all cutting and drilling of masonry, steel, wood, or iron 
work and all fitting necessary for the proper installation of all electrical equipment and 
materials included in the Specifications or governed thereby. 

2. No cutting or drilling of the structure, of any kind, shall be done without first obtaining 
permission from the Architect.  All cutting and drilling shall be done under the supervision 
of the Contractor in strict accordance with instructions furnished by the Architect. 

3. All patching and finishing shall be done by workmen skilled in the trades involved. 

3.7 TRENCHING AND BACKFILLING 

A. Trenching and backfilling shall be accomplished in accordance with the requirements of Division 
“SITEWORK” and with the following. 
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B. Underground Electrical Services shall be installed in trenching dug specifically for such 
services.  Layout the trench routing using stakes and flags.  Do not proceed with excavation 
until the layout is approved by the Architect. 

C. The trench shall be dug so that the service shall be laid to the alignment and depth required, 
and it shall be excavated only so far in advance of installation as can be completed in one day.  
The width of the trench shall be ample to permit the service to be laid and the backfill to be 
placed and compacted as specified.  The minimum trench width shall be four inches.  The 
minimum trench depth shall be twenty-four inches. 

D. Materials to be excavated shall include earth, rock, or any other material encountered within the 
limits of trench excavation.  No adjustment in the contract price will be made on account of the 
presence or absence of shale, sandstone, masonry, rock, or other material.  The Contractor 
shall familiarize himself with existing site conditions by examination of the actual site and 
Contract Documents. 

E. All excavated material shall be piled in a manner which will not endanger the work, and which 
will avoid obstructing sidewalks and driveways.  In general, excavated material shall be piled on 
the high side of the trench to form a dam to prevent surface water from entering the trench. 

F. The Contractor may use trench digging machinery or employ hand methods but shall employ 
hand methods in locating underground utilities. 

G. All excavated materials not required or not suitable for backfill shall be disposed of by the 
Contractor. 

H. Sheeting and shoring shall be placed as necessary for the protection of the work and for the 
safety of personnel. 

I. The trench bottom shall be accurately graded to provide a uniform surface for the type of 
bedding specified.  Stones shall be removed as necessary to avoid point bearing. 

J. Whenever wet or otherwise unstable material that is incapable of properly supporting the 
conduit, duct, or structure is encountered in the bottom of the excavation, such material shall be 
over excavated to a depth to allow for construction of a stable bedding. 

K. Any over depth excavation shall be backfilled with materials specified for backfilling the lower 
portions of trenches. 

L. The first six inches of trench depth above the utility shall be backfilled by hand with sand.  One 
hundred percent of this sand shall pass a 3/4 inch screen.  Ninety-five percent shall pass a No. 
4 screen, and not over eight percent shall pass a No. 100 screen.  Tamp this backfill thoroughly, 
taking care not to disturb the conduit or injure the conduit coating.  For the remaining trench 
depth, the backfill shall be earth or granular material, except that the material may contain 
stones, rock, concrete, or masonry materials (but no cinders), with a maximum dimension of 4 
inches, providing the voids in such coarse material are completely filled with earth or granular 
material.  In the event that sufficient material for trench backfill is not available from trenching or 
other excavation, the Contractor shall supply and place the requisite additional material. 

M. Backfill shall be thoroughly compacted with an approved mechanical tamper, or, if the soil is of 
a granular nature, by puddling with hose and long pipe nozzle after the trench is backfilled, 
provided that under pavements and other surfacing, the backfill shall be compacted solidly in 
layers not more than 6 inches thick, measured loose, with mechanical tampers. 

N. Compaction requirements - All fill and backfill shall be compacted to the following percent of the 
maximum density obtained in accordance with ASTM D-1557, Method D (Modified Proctor).  
Moisture contents shall range from 1% below to 4% above optimum. 
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1. Below base of footings - 98% 
2. Beneath slabs on grade - 95% 
3. Beneath sidewalks and pavement - 95% 
4. Backfill against basement walls - minimum compacting required to achieve reasonable 

consolidation (approximately 80%). 
5. Lawns and planting areas - 88% 

O. In lawn or planting areas, the top 12 inches of backfill shall be topsoil. 

P. PERMITS, CERTIFICATES, LAWS AND ORDINANCES 

1. The Electrical Contractor shall, at his own expense, procure all certificates and licenses 
required of him by law for the execution of his work.  He shall comply with all Federal, 
State, and local laws, ordinances, rules, and regulations relating to the performance of 
the work.  Refer to front end specification sections for permit requirements.   

2. Following completion, a certificate of approval shall be secured from the local code 
enforcement authority and delivered to the Architect. 

Q. INSPECTION 

1. The Electrical Contractor shall, at his own expense, furnish electrical inspection as 
required by the local code enforcing agency, when applicable.  The Contractor shall notify 
the Electrical Inspector in writing upon the start of the job and a copy of the notice shall 
be sent to the Architect.  The Contractor shall furnish certificates of final approval by the 
Electrical Inspection Bureau and final payment shall be withheld until he has presented 
the Architect with the aforementioned certificates of approval. 

R. PAINTING 

1. Refinish surfaces marred or damaged by electrical work to original or specified condition. 
2. Replace marred or discolored factory, multiple coat, baked on finish surfaces.  Minor 

inconspicuous scratches may be “touched-up”.  Provide one spray can of each color of 
touch-up painted used to the Owner. 

3. The following items do not require painting. 

a. Equipment with a factory baked on finish. 
b. Receptacle and switch cover plates. 
c. Faceplates of instruments, equipment, and control panels. 

 
END OF SECTION 
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PART 1  - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 

B. Related Sections include the following: 

1. Division 01 Section “Construction Waste Management.” 
2. Division 26 Sections: 

a. “Common Work Results for Electrical” 
b. “Identification for Electrical Systems” 

1.2 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Qualification Data:  For testing agency. 

C. Field quality-control test reports. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 

1.5 COORDINATION 

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they 
are constructed. 

PART 2  - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following, or an approved equal: 

1. American Insulated Wire Corp.; a Leviton Company. 
2. General Cable Corporation. 
3. Senator Wire & Cable Company. 
4. Southwire Company. 
5. Carol Cable. 
6. Or approved equal. 
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B. Copper Conductors:  Comply with NEMA WC 70. 

C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN and XHHW. 

D. Multiconductor cabling:  Comply with NEMA WC 70 for metal clad cable, Type MC with ground 
conductor. 

2.2 CONNECTORS AND SPLICES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following, or an approved equal: 

1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 
6. Or approved equal. 

C. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated. 

PART 3  - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper.  Solid or stranded for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger.  Minimum conductor size shall be No. 12 AWG. 

B. Branch Circuits:  Copper.  Solid or stranded for No. 10 AWG and smaller; stranded for 
No. 8 AWG and larger.  Minimum conductor size shall be No. 12 AWG. 

C. Control Circuits:  Copper.  Solid or stranded for No. 10 AWG and smaller.  Minimum conductor 
size shall be No. 14 AWG. 

3.2 CONDUCTOR INSULATION AND WIRING METHODS 

A. Service Entrance:  Type THHN-THWN, single conductors in raceway. 

B. Exposed Feeders:  Type THHN-THWN, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, single 
conductors in raceway. 

D. Feeders Concealed below Slabs-on-Grade, and Underground:  Type THHN-THWN, single 
conductors in raceway.  Feeders shall not be encased within floor slabs. 

E. Exposed Branch Circuit:  Type THHN-THWN, single conductors in raceway. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single 
conductors in raceway.  Metal clad cabling may be used for wiring within room from ceiling 
down to wall device. Metal clad cabling shall not be used for homeruns or from room to room. 
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G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN-THWN, single conductors in raceway.  Branch circuits shall not be encased in floor 
slabs. 

H. Class 1 Control Circuits:  Type THHN-THWN, in raceway. 

I. Class 2 Control Circuits:  Type THHN-THWN, in raceway. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members 
and follow surface contours where possible. 

E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems”. 

F. Identify and color-code conductors and cables according to Division 26 Section "Identification 
for Electrical Systems". 

G. Metal clad cabling shall be secured at intervals not exceeding 6 foot and shall be secured within 
12 inches of every box, cabinet, fitting, or other termination.  Metal clad cable shall be supported 
by listed cable ties, steps, hangers, or other similar fittings designed for such use.  Metal clad 
cables shall not be supported from ceiling supports or from twisted support wires.   
 

H. Provide anti short bushings at all metal clad cable terminations.   

I. No wiring shall be pulled until construction is such that there is no danger of moisture entering 
open raceways.  Protect all openings with caps or plugs until final connections are made.  Con-
duit shall be swabbed clean before pulling conductors. 

J. No thermoplastic conductors shall be pulled through raceways at ambient temperatures below 
33oF. 

K. All insulated bushings shall be installed before pulling conductors. 

L. All wiring in panel gutters, pull boxes, and other accessible enclosures shall be tied and bundled 
with cable ties. 

M. When channels of LED fixtures are used as a raceway, Type THHN conductors shall be used 
throughout the fixtures as the branch circuit. 

N. Wiring shall be installed continuously between terminal points indicated or dictated by field 
conditions without intermediate splices or taps unless specifically authorized by the Architect.  
Splices shall be made only in junction or terminal boxes. 

O. Feeder cables shall be spliced only at tap points.  Splices of any other nature shall not be 
permitted. 
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P. Conductors shall not be subject to pulling tension in excess of 50 percent of yield strength of 
conductor.  Pulling lugs shall be attached to conductor with a sleeve or grip over the cable 
sheath to prevent slipping the insulation. 

Q. Where terminals and splices are taped with insulation tape, apply a minimum of two layers of 
electrical tape, half-lapped. 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

B. Make splices and taps that are compatible with conductor material and that possess equivalent 
or better mechanical strength and insulation ratings than unspliced conductors. 

1. All joints between conductors shall be made with wire connectors.  Splices shall be in 
boxes and shall be accessible.  Branch circuit conductors #10 AWG and smaller shall be 
spliced together using properly sized and listed spring type insulated conductors (i.e., 
wire nut). Conductors #8 AWG and larger shall be spliced using a non-insulated 
compression type sleeve or split-bolt connector with tape covering.  Splices in handholes 
and below grade applications shall be waterproof epoxy type. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack. 

3.5 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Division 07 Section "Penetration 
Firestopping”. 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 

1. After installing conductors and cables and before electrical circuitry has been energized, 
test feeder conductors for compliance with requirements. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

C. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

D. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 
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PART 1  - GENERAL 

1.1 SUMMARY 

A. Section includes grounding systems and equipment, plus the following special applications: 

1. Underground distribution grounding. 

B. Related sections include the following: 

1. Division 01 Section “Construction Waste Management.” 
2. Division 26 Section: 

a. “Common Work Results for Electrical” 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Informational Submittals:  Plans showing dimensioned as-built locations of grounding features 
specified in "Field Quality Control" Article, including the following: 

1. Test wells. 
2. Ground rods. 
3. Grounding arrangements and connections for separately derived systems. 

C. Qualification Data:  For qualified testing agency and testing agency's field supervisor. 

D. Field quality-control reports. 

E. Operation and Maintenance Data:  For grounding to include in emergency, operation, and 
maintenance manuals.  In addition to items specified in Division 01 Section "Operation and 
Maintenance Data," include the following: 

1. Instructions for periodic testing and inspection of grounding features at test wells 
grounding connections for separately derived systems. 

a. Tests shall determine if ground-resistance or impedance values remain within 
specified maximums, and instructions shall recommend corrective action if values 
do not. 

b. Include recommended testing intervals. 

1.3 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site 
testing. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. Comply with UL 467 for grounding and bonding materials and equipment. 



SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

City of Vineland-Public Works Pole Barn Grounding and Bonding for Electrical Systems 
 260526-2 

PART 2  - PRODUCTS 

2.1 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 
3. Tinned Conductors:  ASTM B 33. 
4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter. 
5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 
6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches wide and 1/16 inch thick. 
7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches wide and 1/16 inch thick. 

C. Grounding Bus:  Predrilled rectangular bars of annealed copper, 1/4 by 2 inches in cross 
section, with 9/32-inch drilled and tapped holes spaced 1-1/8 inches apart.  Stand-off insulators 
for mounting shall comply with UL 891 for use in switchboards, 600 V.  Lexan or PVC, impulse 
tested at 5000 V. 

2.2 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at 
least two bolts. 

1. Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

2.3 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad steel, sectional type; 3/4 inch by 10 feet in diameter. 

PART 3  - EXECUTION 

3.1 APPLICATIONS 

A. Conductors:  Install solid copper conductor for No. 8 AWG and smaller, and stranded 
conductors for No. 6 AWG and larger unless otherwise indicated. 

B. Underground Grounding Conductors:  Install bare tinned-copper conductor, No. 3/0 AWG 
minimum. 

1. Bury at least 24 inches below grade. 

C. Grounding Bus:  Install in electrical and IT equipment areas, and elsewhere as indicated. 
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1. Install bus on insulated spacers 1 inch minimum from wall, 6 inches above finished floor 
unless otherwise indicated. 

D. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections:  Welded connectors except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells:  Bolted connectors. 
4. Connections to Structural Steel:  Welded connectors. 

3.2 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 

3.3 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-mounted 
electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, 
humidifiers, and other duct electrical equipment.  Bond conductor to each unit and to air duct 
and connected metallic piping. 

C. Heat-Tracing Cables:  Install a separate insulated equipment grounding conductor to each 
electric heat-tracing cable.  Bond conductor to heater units, piping, connected equipment, and 
components. 

D. Signal and Communication Equipment:  In addition to grounding and bonding required by 
NFPA 70, provide a separate grounding system complying with requirements in TIA/ATIS J-
STD-607-A. 

1. For telephone, alarm, voice and data, and other communication equipment, provide 
No. 4 AWG minimum insulated grounding conductor in raceway from grounding electrode 
system to each service location, terminal cabinet, wiring closet, and central equipment 
location. 

2. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding 
conductor on a 1/4-by-4-by-12-inch grounding bus. 

3. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal. 

E. Panelboards:  Provide ground bushing on each incoming feeder conduit and connect to 
equipment ground bus.   

F. Transformers:  The neutral of each transformer shall be grounded by a separate grounding 
conductor connected to the grounding transformer. 

3.4 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

B. Ground Rods:  Drive rods until tops are 2 inches below finished floor or final grade unless 
otherwise indicated. 



SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

City of Vineland-Public Works Pole Barn Grounding and Bonding for Electrical Systems 
 260526-4 

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated.  Make connections without exposing steel or damaging coating if 
any. 

2. For grounding electrode system, install at least three rods spaced at least one-rod length 
from each other and located at least the same distance from other grounding electrodes, 
and connect to the service grounding electrode conductor. 

C. Test Wells:  Ground rod driven through drilled hole in bottom of handhole. 

1. Test Wells:  Install at least one test well for each service unless otherwise indicated.  
Install at the ground rod electrically closest to service entrance.  Set top of test well flush 
with finished grade or floor. 

D. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit. 

1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install 
bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 
is required, use a bolted clamp. 

E. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, 
from building's main service equipment, or grounding bus, to main metal water service 
entrances to building.  Connect grounding conductors to main metal water service pipes; 
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one 
of the lug bolts of the flange.  Where a dielectric main water fitting is installed, connect 
grounding conductor on street side of fitting.  Bond metal grounding conductor conduit or 
sleeve to conductor at each end. 

2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water 
meters.  Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from equipment 
shutoff valve. 

F. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of 
associated fans, blowers, electric heaters, and air cleaners.  Install tinned bonding jumper to 
bond across flexible duct connections to achieve continuity. 

G. Grounding for Steel Building Structure:  Install a driven ground rod at base of each corner 
column and at intermediate exterior columns at distances not more than 60 feet apart. 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections and prepare test reports. 

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's written 
instructions. 

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, at ground test 
wells, and at individual ground rods.  Make tests at ground rods before any conductors 
are connected. 
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a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod 
assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, 
and key to the record of tests and observations.  Include the number of rods driven and 
their depth at each location and include observations of weather and other phenomena 
that may affect test results.  Describe measures taken to improve test results. 

B. Grounding system will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

D. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms. 
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms. 
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms. 
4. Pad-Mounted Equipment:  5 ohms. 

E. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance. 

END OF SECTION 
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PART 1  - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

B. Related Sections include the following: 

1. Division 01 Section “Construction Waste Management.” 

1.2 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IMC:  Intermediate metal conduit. 

C. RMC:  Rigid metal conduit. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design supports for multiple raceways, including comprehensive 
engineering analysis by a qualified professional engineer, using performance requirements and 
design criteria indicated. 

B. Design supports for multiple raceways capable of supporting combined weight of supported 
systems and its contents. 

C. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of five times the 
applied force. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel slotted support systems. 
2. Nonmetallic slotted support systems. 

B. Shop Drawings:  Signed and sealed by a qualified professional engineer.  Show fabrication and 
installation details and include calculations for the following: 

1. Trapeze hangers.  Include Product Data for components. 
2. Steel slotted channel systems.  Include Product Data for components. 
3. Nonmetallic slotted channel systems.  Include Product Data for components. 
4. Equipment supports. 

C. Welding certificates. 
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1.5 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding 
Code - Steel”. 

B. Comply with NFPA 70. 

1.6 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03. 

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items 
are specified in Division 07. 

PART 2  - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field 
assembly. 

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

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 
h. Or approved equal. 

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4. 
3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4. 
4. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-

4. 
5. Channel Dimensions:  Selected for applicable load criteria. 

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

C. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated 
fittings, designed for types and sizes of raceway or cable to be supported. 

D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in 
riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces as 
required to suit individual conductors or cables supported.  Body shall be malleable iron. 

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized. 

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their 
supports to building surfaces include the following: 
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1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 

a. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following, or an approved equal: 

1) Hilti Inc. 
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
3) MKT Fastening, LLC. 
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 
5) Or approved equal. 

2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete with tension, shear, and pullout capacities 
appropriate for supported loads and building materials in which used. 

a. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following, or an approved equal: 

1) Cooper B-Line, Inc.; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti Inc. 
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC. 
6) Or approved equal. 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325. 
6. Toggle Bolts:  All-steel springhead type. 
7. Hanger Rods:  Threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions 
of supported equipment. 

B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel 
shapes and plates. 

PART 3  - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 
EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted or 
other support system, sized so capacity can be increased by at least 25 percent in future 
without exceeding specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 
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2. Whenever possible, conduit shall be top mounted. 
3. Each conduit shall be individually clamped to supports. 
4. Parallel runs of conduit shall be grouped and fastened to walls with wall brackets of steel 

channel or knee-braced angles. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch and smaller raceways serving branch circuits and communication systems above 
suspended ceilings and for fastening raceways to trapeze supports. 

E. Where conduit runs vertically, approved riser clamps, brackets, or other means shall be utilized 
to support conduit at 8 foot center-to-center, maximum. 

F. Single runs of conduit shall be fastened to walls with one-hole straps or conduit clamps and to 
beams and trusses with beam clamps. 

G. Peforated band iron, piano wire, or steel wire hangers will not be permitted as conduit hangers 
or supports.  Conduit shall not be hung from wire supporting ceiling grid systems. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, RMC may be 
supported by openings through structure members, as permitted in NFPA 70. 

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits.  
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb. 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code: 

1. To Wood:  Fasten with lag screws or through bolts. 
2. To New Concrete:  Bolt to concrete inserts. 
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
4. To Existing Concrete:  Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm) 
thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs 
less than 4 inches thick. 

6. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers 
and nuts. 

7. To Light Steel:  Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that meet seismic-restraint strength and anchorage requirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars. 
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3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-
fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) larger in 
both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from 
edge of the base. 

B. Use 3000-psi, 28-day compressive-strength concrete.  Concrete materials, reinforcement, and 
placement requirements are specified in Division 03 Section "Cast-in-Place Concrete”. 

C. Anchor equipment to concrete base. 

1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported equipment. 
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

3.5 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Touchup:  Comply with requirements in Division 09 Painting Sections for cleaning and touchup 
painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous 
metal. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 
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PART 1  - GENERAL 

1.1 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

B. Related Sections include the following: 

1. Division 01 Section "Construction Waste Management". 
2. Division 26 Section "Underground Ducts and Raceways for Electrical Systems" for 

exterior ductbanks, and underground utility construction. 
3. Division 26 Section “Common Work Results for Electrical”. 
4. Division 26 Section “Hangers and Supports for Electrical Systems” for raceway and box 

supports. 

1.2 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. ENT:  Electrical nonmetallic tubing. 

C. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

D. FMC:  Flexible metal conduit. 

E. IMC:  Intermediate metal conduit. 

F. LFMC:  Liquidtight flexible metal conduit. 

G. LFNC:  Liquidtight flexible nonmetallic conduit. 

H. NBR:  Acrylonitrile-butadiene rubber. 

I. RNC:  Rigid nonmetallic conduit. 

1.3 SUBMITTALS 

A. Product Data:  For conduit, boxes, wireways and fittings, hinged-cover enclosures, and 
cabinets. 

B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, 
details, and attachments to other work. 

1. Custom enclosures and cabinets. 

C. Qualification Data:  For professional engineer and testing agency. 

D. Source quality-control test reports. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 
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PART 2  - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following, or an approved equal: 

1. AFC Cable Systems, Inc. 
2. Alflex Inc. 
3. Allied Tube & Conduit; a Tyco International Ltd. Co. 
4. Anamet Electrical, Inc.; Anaconda Metal Hose. 
5. Electri-Flex Co. 
6. Manhattan/CDT/Cole-Flex. 
7. Maverick Tube Corporation. 
8. O-Z Gedney; a unit of General Signal. 
9. Wheatland Tube Company. 
10. Or approved equal. 

B. Rigid Steel Conduit:  ANSI C80.1. 

C. IMC:  ANSI C80.6. 

D. EMT:  ANSI C80.3. 

E. FMC:  Zinc-coated steel. 

F. LFMC:  Flexible steel conduit with PVC jacket. 

G. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed. 

1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886. 
2. Fittings for EMT:  Steel compression type.  Set screw and indention type fittings are 

not allowed. 
3. Fittings for rigid steel conduit shall be threaded. 
4. Expansion fittings shall be galvanized ductile or malleable iron.  Rigid conduit expansion 

fittings shall be DZ/Gedney type AX or approved equal.  EMT fittings shall be DZ/Gedney 
type TX with compression fitting or approved equal. 

H. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies 
and compounded for use to lubricate and protect threaded raceway joints from corrosion and 
enhance their conductivity. 

2.2 NONMETALLIC CONDUIT AND TUBING 

A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following, or an approved equal: 

1. AFC Cable Systems, Inc. 
2. Anamet Electrical, Inc.; Anaconda Metal Hose. 
3. Arnco Corporation. 
4. CANTEX Inc. 
5. CertainTeed Corp.; Pipe & Plastics Group. 
6. Condux International, Inc. 
7. ElecSYS, Inc. 
8. Electri-Flex Co. 
9. Lamson & Sessions; Carlon Electrical Products. 
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10. Manhattan/CDT/Cole-Flex. 
11. RACO; a Hubbell Company. 
12. Thomas & Betts Corporation. 
13. Or approved equal. 

B. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated. 

C. LFNC:  UL 1660. 

D. Fittings for RNC:  NEMA TC 3; match to conduit or tubing type and material. 

E. Fittings for LFNC:  UL 514B. 

2.3 METAL WIREWAYS 

A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following, or an approved equal: 

1. Cooper B-Line, Inc. 
2. Hoffman. 
3. Square D; Schneider Electric. 
4. Or approved equal. 

B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise 
indicated. 

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 

D. Wireway Covers:  Hinged type unless otherwise indicated. 

E. Finish:  Manufacturer's standard enamel finish. 

2.4 BOXES, ENCLOSURES AND CABINETS 

A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following, or an approved equal: 

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
2. EGS/Appleton Electric. 
3. Erickson Electrical Equipment Company. 
4. Hoffman. 
5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division. 
6. O-Z/Gedney; a unit of General Signal. 
7. RACO; a Hubbell Company. 
8. Robroy Industries, Inc.; Enclosure Division. 
9. Scott Fetzer Co.; Adalet Division. 
10. Spring City Electrical Manufacturing Company. 
11. Thomas & Betts Corporation. 
12. Walker Systems, Inc.; Wiremold Company (The). 
13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary. 
14. Or approved equal. 

B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed cover. 
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D. Nonmetallic Outlet and Device Boxes:  NEMA OS 2. 

E. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

F. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, galvanized, cast iron with gasketed 
cover. 

G. Stainless Steel Outlet and Devices Boxes:  ASTM A351, CF8M 

H. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 
unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 
2. Nonmetallic Enclosures:  Plastic. 

I. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 

PART 3  - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated: 

1. Exposed Conduit:  Rigid steel conduit. 
2. Concealed Conduit, Aboveground:  Rigid steel conduit or EMT. 
3. Underground Conduit:  RNC, Type EPC-40-PVC, direct buried, unless noted otherwise. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC. 
5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.  Cast malleable iron with 

threaded hubs and vellumoid gasket. 

B. Comply with the following indoor applications, unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage:  EMT or rigid metal conduit. 
2. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit or IMC.   
3. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations. 

5. Damp or Wet Locations:  Rigid steel conduit or IMC. 
6. Boxes and Enclosures:  NEMA 250, Type 1 except use NEMA 250, type 4, stainless steel 

in damp or wet conditions. 

a. Minimum outlet box depth shall be 2 1/8 inches. 
b. Four inch octagonal outlet boxes shall be provided for wall and ceiling 

mounted fixtures.  Outlet boxes shall be provided with fixture studs as 
required for mounting fixture.  Swivel aligners shall be provided for all 
suspended fixtures. 

c. Four inch square outlet boxes shall be provided for switches and 
convenience outlet boxes.  A 4 inch by 2 1/8 inch handy box may be used for 
these devices when only one raceway enters the outlet box. 
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d. Four inch square outlet boxes shall be provided for voice outlets, data 
outlets, and other special system outlets unless larger outlet boxes are 
specified elsewhere. 

e. Square cornered boxes shall be provided in block and brick wall construction. 

7. Boxes and enclosures in inmate areas:  NEMA 250, Type 1.  Cast malleable iron with 
threaded hubs and vellumoid gasket. 

C. Minimum Raceway Size:  1/2-inch trade size. 

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless 
otherwise indicated. 

3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 
except where requirements on Drawings or in this Article are stricter. 

B. Keep raceways at least 12 inches away from parallel runs of flues and uninsulated steam or 
hot-water pipes, 6 inches if crossing.  Where lines are insulated, conduit parallel or crossing 
shall be at least 2 inches away.  Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation.  All conduit shall be 
swabbed and cleaned before pulling wire. 

D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical 
Systems".  Conduit shall be securely fastened in place within 3 feet of each outlet box, junction 
box, cabinet, or fitting and shall be supported at least every 10 feet.  No conduit shall be 
supported by the equipment to which it is connected. 

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab. 

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
communications conduits, for which fewer bends are allowed. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated. 

H. Do not embed raceways in slabs. 

I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply 
listed compound to threads of raceway and fittings before making up joints.  Follow compound 
manufacturer's written instructions. 

J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 
to protect conductors, including conductors smaller than No. 4 AWG. 

K. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire. 

L. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway 
sealing fittings at the following points: 
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1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 

2. Where otherwise required by NFPA 70. 

M. Flexible Conduit Connections:  Use maximum of 72 inches of flexible conduit for equipment 
subject to vibration, noise transmission, or movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC in damp or wet locations not subject to severe physical damage. 

N. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block 
and install box flush with surface of wall. 

O. Metallic conduit systems shall be electrically continuous in their entirety. 

P. All conduit shall be capped before concrete is poured. 

Q. Outlet boxes shall be provided for all devices.  Pull boxes and junction boxes shall be provided 
at all points of splicing and tapping. 

R. Boxes shall not be installed back-to-back in any wall but shall be staggered at least 12 inches 
apart. 

S. Boxes and supports shall be fastened to wood with wood screws or screw-type nails of equal 
holding strength with bolts and expansion shields on concrete or brick, with toggle bolts on 
hollow masonry block and with screws or welded studs on steel work. 

T. Threaded studs driven in by powder charge and provided with lock washers and nuts, or nail-
type nylon anchors, may be used in lieu of wood screws, expansion shields or machine screws. 

U. Outlet boxes in lay-in ceilings shall be supported by bar hangers anchored to the ceiling 
construction. 

V. Connections between outlet boxes on the opposite sides of a wall shall be made with conduit 
employing the use of two 90 degree bends from box to box. 

W. All boxes shall be accessible. 

X. Conduit shall be run with smooth, easy bends.  Exposed conduit shall be run parallel or 
perpendicular to walls, ceilings, beams, and columns.  Concealed conduit may be run at angles 
other than parallel or perpendicular to building lines but shall be grouped in a neat and 
workmanlike manner.  Dissimilar angles and crisscross arrangement will not be acceptable. 

Y. Conduit bends and elbows shall be long-sweep, large radii when required by cable 
manufacturer. 

Z. Utilize grounding/bonding jumpers with u-bolt connections and tinned copper braid at expansion 
fittings. 

AA. Raceways that pass through insulated metal panels shall be sealed around penetration. 

3.3 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit.   
2. Install backfill as specified. 
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3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of 
conduit run, leaving conduit at end of run free to move with expansion and contraction as 
temperature changes during this process.  Firmly hand tamp backfill around conduit to 
provide maximum supporting strength.  After placing controlled backfill to within 12 inches 
of finished grade, make final conduit connection at end of run and complete backfilling 
with normal compaction as specified. 

4. Install manufactured duct elbows for stub-ups at equipment and at building entrances 
through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts 
throughout the length of the elbow. 

5. Install manufactured rigid steel conduit elbows for stub-ups at equipment and at building 
entrances through the floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose and encase 
coupling with 3 inches of concrete. 

b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel 
conduit horizontally a minimum of 60 inches from edge of equipment pad or 
foundation.  Install insulated grounding bushings on terminations at equipment. 

6. Warning Tape:  Bury magnetic warning tape approximately 12 inches above direct-buried 
conduits, as specified in Division 26 Section “Underground Ducts and Raceways for 
Electrical Systems”. 

3.4 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly.  Firestopping materials and installation requirements 
are specified in Division 07 Section "Penetration Firestopping”. 

3.5 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 
without damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to PVC or paint finishes with matching touchup coating recommended by 
manufacturer. 

END OF SECTION 
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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. This Section includes aluminum cable trays and accessories. 

B. This section covers and applies to all work specified in Division 27. 

C. Related sections include the following: 

1. Division 7 Section “Penetration Firestopping”. 
2. Division 26 Sections: 

a. “Common Work Results for Electrical” 
b.  “Grounding and Bonding for Electrical Systems” 
c. “Hangers and Supports for Electrical Systems” 

1.3 SUBMITTALS 

A. Product Data:  Include data indicating dimensions and finishes for each type of cable tray 
indicated. 

B. Shop Drawings:  For each type of cable tray. 

1. Show fabrication and installation details of cable tray, including plans, elevations, and 
sections of components and attachments to other construction elements.  Designate 
components and accessories, including clamps, brackets, hanger rods, splice-plate 
connectors, expansion-joint assemblies, straight lengths, and fittings. 

C. Field quality-control reports. 

D. Operation and Maintenance Data:  For cable trays to include in emergency, operation, and 
maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain cable tray components through one source from a single 
manufacturer. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with NFPA 70. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Store indoors to prevent water or other foreign materials from staining or adhering to cable tray.  
Unpack and dry wet materials before storage. 
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PART 2 - PRODUCTS 

2.1 CABLE RUNWAY 

A. Manufactures: Subject to compliance with requirements, provide products by one of the 
following: 

1. Chatsworth 

B. Materials and Finishes: 

1. 1.5 inches high x 0.4 inches wide tubular steel with 0.065 inch wall thickness. 
2. 1.5 inch wide cross members welded between the rack stringers on 12 inch intervals. 
3. Finishes: Powder coat paint in black. 

C. Fittings: 

1. Cable Runway Splices: Mechanically connect rack sections and turns together end-to-
end to form a continuous pathway for cables. Finish to match ladder rack. 

2. Cable Runway Supports: Sized to match the width of runway that is supported. Finish to 
match runway. 

3. Pathway Dividers: 6.8 inch high x 1.5 inch wide x 2.2 inch deep. 
4. Cross Radius Drop and Stinger Radius Drop: 0.060 inch thick steel, 4.6 inches high x 6.1 

inches. 
5. Cable retaining posts. 
6. Cable runway protective end caps. 

2.2 WARNING SIGNS 

A. Lettering:  1-1/2-inch-high, black letters on yellow background with legend "WARNING!  NOT 
TO BE USED AS WALKWAY, LADDER, OR SUPPORT FOR LADDERS OR PERSONNEL". 

B. Materials and fastening are specified in Division 26 Section "Identification for Electrical 
Systems”. 

2.3 SOURCE QUALITY CONTROL 

A. Perform design and production tests according to NEMA VE 1. 

PART 3 - EXECUTION 

3.1 CABLE TRAY INSTALLATION 

A. Comply with recommendations in NEMA VE 2.  Install as a complete system, including all 
necessary fasteners, hold-down clips, splice-plate support systems, barrier strips, hinged 
horizontal and vertical splice plates, elbows, reducers, tees, and crosses. 

B. Remove burrs and sharp edges from cable trays. 

C. Fasten cable tray supports to building structure and install seismic restraints. 

1. Design each fastener and support to carry load indicated by seismic requirements and to 
comply with seismic-restraint according to Division 26 Section "Vibration and Seismic 
Controls for Electrical Systems". 

2. Place supports so that spans do not exceed maximum spans on schedules. 
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3. Construct supports from channel members, threaded rods, and other appurtenances 
furnished by cable tray manufacturer.  Arrange supports in trapeze or wall-bracket form 
as required by application. 

4. Support bus assembly to prevent twisting from eccentric loading. 
5. Locate and install supports according to NEMA VE 1. 

D. Make connections to equipment with flanged fittings fastened to cable tray and to equipment.  
Support cable tray independent of fittings.  Do not carry weight of cable tray on equipment 
enclosure. 

E. Install expansion connectors where cable tray crosses building expansion joint and in cable tray 
runs that exceed dimensions recommended in NEMA VE 1.  Space connectors and set gaps 
according to applicable standard. 

F. Make changes in direction and elevation using standard fittings. 

G. Make cable tray connections using standard fittings. 

H. Seal penetrations through fire and smoke barriers according to Division 07 Section "Penetration 
Firestopping”. 

I. Sleeves for Future Cables:  Install capped sleeves for future cables through firestop-sealed 
cable tray penetrations of fire and smoke barriers. 

J. Workspace:  Install cable trays with enough space to permit access for installing cables. 

K. After installation of cable trays is completed, install warning signs in visible locations on or near 
cable trays. 

L. Cable Runway: Provide protective end caps on all exposed ends. Provide cable retaining posts 
on stingers edges. Provide radius drops where cables exit cable runway. 

3.2 CABLE INSTALLATION 

A. Install cables only when cable tray installation has been completed and inspected. 

B. Fasten cables on horizontal runs with cable clamps or cable ties as recommended by 
NEMA VE 2.  Tighten clamps only enough to secure the cable, without indenting the cable 
jacket.  Install cable ties with a tool that includes an automatic pressure-limiting device. 

C. On vertical runs, fasten cables to tray every 18 inches.  Install intermediate supports when cable 
weight exceeds the load-carrying capacity of the tray rungs. 

3.3 CONNECTIONS 

A. Ground cable trays according to manufacturer's written instructions. 

B. Install an insulated equipment grounding conductor with cable tray, in addition to those required 
by NFPA 70. 

3.4 FIELD QUALITY CONTROL 

A. After installing cable trays and after electrical circuitry has been energized, survey for 
compliance with requirements.  Perform the following field quality-control survey: 
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1. Visually inspect cable insulation for damage.  Correct sharp corners, protuberances in 
cable tray, vibration, and thermal expansion and contraction conditions, which may cause 
or have caused damage. 

2. Verify that the number, size, and voltage of cables in cable tray do not exceed that 
permitted by NFPA 70.  Verify that communication or data-processing circuits are 
separated from power circuits by barriers. 

3. Verify that there is no intrusion of such items as pipe, hangers, or other equipment that 
could damage cables. 

4. Remove deposits of dust, industrial process materials, trash of any description, and any 
blockage of tray ventilation. 

5. Visually inspect each cable tray joint and each ground connection for mechanical 
continuity.  Check bolted connections between sections for corrosion.  Clean and 
retorque in suspect areas. 

6. Check for missing or damaged bolts, bolt heads, or nuts.  When found, replace with 
specified hardware. 

7. Perform visual and mechanical checks for adequacy of cable tray grounding; verify that 
all takeoff raceways are bonded to cable tray. 

B. Report results in writing. 

3.5 PROTECTION 

A. Protect installed cable trays. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by cable tray 
manufacturer. 

2. Repair damage to PVC or paint finishes with matching touchup coating recommended by 
cable tray manufacturer. 

3. Install temporary protection for cables in open trays to protect exposed cables from falling 
objects or debris during construction.  Temporary protection for cables and cable tray can 
be constructed of wood or metal materials until the risk of damage is over. 

END OF SECTION     
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PART 1  - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Conduit, ducts, and duct accessories for direct-buried and concrete-encased duct banks. 
2. Handholes and pull boxes. 

B. Related sections include the following: 

1. Division 26 Section “Common Work Results for Electrical Systems” 

1.2 DEFINITION 

A. RNC:  Rigid nonmetallic conduit. 

1.3 SUBMITTALS 

A. Product Data:  For the following: 

1. Duct-bank materials, including separators and miscellaneous components. 
2. Ducts and conduits and their accessories, including elbows, end bells, bends, fittings, 

and solvent cement. 
3. Accessories for handholes and pull boxes. 
4. Warning tape. 
5. Handholes. 

B. Product Certificates:  For concrete and steel used in precast concrete pull boxes and 
handholes, as required by ASTM C 858. 

C. Qualification Data:  For professional engineer and testing agency. 

D. Source quality-control test reports. 

E. Field quality-control test reports. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing indicated. 

B. Comply with ANSI C2. 

C. Comply with NFPA 70. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Deliver ducts to Project site with ends capped.  Store nonmetallic ducts with supports to prevent 
bending, warping, and deforming.  Nonmetallic conduit shall be protected from the direct rays of 
the sun. 

B. Store handholes at Project site as recommended by manufacturer to prevent physical damage.  
Arrange so identification markings are visible. 

C. Lift and support handholes units only at designated lifting or supporting points. 
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1.6 PROJECT CONDITIONS 

A. Interruption of Existing Electrical and Communication Service:  Do not interrupt electrical or 
communication service to facilities occupied by Owner or others unless permitted under the 
following conditions and then only after arranging to provide any required temporary 
communication service according to requirements indicated: 

1. Notify Architect no fewer than seven days in advance of proposed interruption of 
communication service. 

2. Do not proceed with interruption of communication service without Architect's written 
permission. 

1.7 COORDINATION 

A. Coordinate layout and installation of ducts, handholes, and pull boxes with final arrangement of 
other utilities, site grading, and surface features as determined in the field. 

B. Coordinate elevations of ducts and duct-bank entrances into handholes with final locations and 
profiles of ducts and duct banks as determined by coordination with other utilities, underground 
obstructions, and surface features.  Revise locations and elevations from those indicated as 
required to suit field conditions and to ensure that duct runs drain to handholes, and as 
approved by Architect. 

PART 2  - PRODUCTS 

2.1 CONDUIT 

A. Rigid Steel Conduit:  Galvanized.  Comply with ANSI C80.1. 

B. RNC:  NEMA TC 2, Type EPC-40-PVC, UL 651, with matching fittings by same manufacturer as 
the conduit, complying with NEMA TC 3 and UL 514B. 

2.2 NONMETALLIC DUCTS AND DUCT ACCESSORIES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cantex, Inc. 
2. CertainTeed Corp.; Pipe & Plastics Group. 
3. IPEX Inc. 
4. Lamson & Sessions; Carlon Electrical Products. 
5. Or Approved Equal.   

B. Underground Plastic Utilities Duct:  NEMA TC 6 & 8, Type DB-60-PVC, ASTM F 512, with 
matching fittings by the same manufacturer as the duct, complying with NEMA TC 9. 

C. Duct Accessories: 

1. Duct Separators:  Factory-fabricated rigid PVC interlocking spacers, sized for type and 
sizes of ducts with which used, and selected to provide minimum duct spacings indicated 
while supporting ducts during concreting or backfilling.  Solid plane type spacers are not 
acceptable. 

2. Warning Tape:   

a. Tape: 
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1) Recommended by manufacturer for the method of installation and suitable 
to identify and locate underground utility lines. 

2) Printing on tape shall be permanent and shall not be damaged by burial 
operations. 

3) Tape material and ink shall be chemically inert, and not subject to degrading 
when exposed to acids, alkalis, and other destructive substances commonly 
found in soils. 

b. Color and Printing: 

1) Comply with ANSI Z535.1 through ANSI Z535.5. 
2) Inscriptions for Tapes:  COMMUNICATIONS CABLE for communications 

ducts and ELECTRIC for electric ducts. 
3) Communications tape shall be orange and electric shall be red. 

c. Tag: 

1) Detectable three-layer laminate, consisting of a printed pigmented polyolefin 
film, a solid aluminum-foil core, and a clear protective film that allows 
inspection of the continuity of the conductive core, bright-colored, 
compounded for direct-burial service. 

2) Overall Thickness:  5 mils. 
3) Foil Core Thickness:  0.35 mil. 
4) Weight:  28 lb/1000 sq. ft. 
5) 3-Inch (75-mm) Tensile According to ASTM D 882:  70 lbf, and 4600 psi. 

2.3 HANDHOLES AND PULL BOXES OTHER THAN PRECAST CONCRETE 

A. Description:  Comply with SCTE 77. 

1. Color:  Gray. 
2. Configuration:  Units shall be designed for flush burial and have open bottom unless 

otherwise indicated. 
3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure. 
4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
5. Cover Legend:  Molded lettering, 

a. "ELECTRIC."  
b. Tier level number, indicating that the unit complies with the structural load test for 

that tier according to SCTE 77. 

6. Direct-Buried Wiring Entrance Provisions:  Knockouts equipped with insulated bushings 
or end-bell fittings, retained to suit box material, sized for wiring indicated, and arranged 
for secure, fixed installation in enclosure wall. 

7. Duct Entrance Provisions:  Duct-terminating fittings shall mate with entering ducts for 
secure, fixed installation in enclosure wall. 

8. Handholes 12 inches wide by 24 inches long and larger shall have factory-installed 
inserts for cable racks and pulling-in irons. 

B. Polymer Concrete Handholes and Pull Boxes with Polymer Concrete Cover:  Molded of sand 
and aggregate, bound together with a polymer resin, and reinforced with steel or fiberglass or a 
combination of the two.  Handholes and pull boxes shall comply with the requirements of 
SCTE 7 Tier 15 and Tier 22 loading. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
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a. Armorcast Products Company. 
b. Carson Industries LLC. 
c. CDR Systems Corporation. 
d. Hubbell Power Systems; Lenoir City Division. 
e. NewBasis. 
f. Or Approved Equal.   

2.4 SOURCE QUALITY CONTROL 

A. Test and inspect precast concrete utility structures according to ASTM C 1037. 

PART 3  - EXECUTION 

3.1 UNDERGROUND DUCT APPLICATION 

A. Underground Ducts for Electric:  RNC, NEMA Type EPC-40-PVC in concrete-encased duct 
bank, unless otherwise indicated. 

3.2 UNDERGROUND ENCLOSURE APPLICATION 

A. Handholes and Pull Boxes: 

1. Do not place unit in roadways or other deliberate traffic path. 
2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, 

Nondeliberate Loading by Heavy Vehicles:  Polymer concrete, SCTE 77, Tier 15 or 
Tier 22 structural load rating. 

3. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate Loading 
by Vehicles:  Polymer concrete units, SCTE 77, Tier 15 or Tier 22 structural load rating. 

4. Units Subject to Light-Duty Pedestrian Traffic Only:  Polymer concrete units, SCTE 77, 
Tier 15 or Tier 22 structural load rating. 

3.3 EARTHWORK 

A. Excavation and Backfill: Comply with Division 02 “Sitework”. 

B. Restore surface features at areas disturbed by excavation and reestablish original grades, 
unless otherwise indicated.  Replace removed sod immediately after backfilling is completed. 

C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.  Restore 
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and 
mulching. 

D. Cut and patch existing pavement in the path of underground ducts and utility structures. 

3.4 DUCT INSTALLATION 

A. Curves and Bends:  Use 5-degree angle couplings for small changes in direction.  Use 
manufactured long sweep bends minimum of 48 inches, both horizontally and vertically, at other 
locations, unless otherwise indicated. 

B. Joints:  Use solvent-cemented joints in ducts and fittings and make watertight according to 
manufacturer's written instructions.  Stagger couplings so those of adjacent ducts do not lie in 
same plane. 

C. Duct Entrances to Polymer Concrete Handholes:  Use end bells, spaced approximately 10 
inches o.c. for 5-inch ducts, and vary proportionately for other duct sizes. 
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1. Begin change from regular spacing to end-bell spacing 10 feet (3 m) from the end bell 
without reducing duct line slope and without forming a trap in the line. 

2. Direct-Buried Duct Banks:  Install an expansion and deflection fitting in each conduit in 
the area of disturbed earth adjacent to handhole. 

3. Grout end bells into structure walls from both sides to provide watertight entrances. 

D. Sealing:  Provide temporary closure at terminations of ducts that have cables pulled.  Seal 
spare ducts at terminations.  Use sealing polyethylene plugs to withstand at least 15-psig 
hydrostatic pressure. 

E. Pulling Cord:  Install 100-lbf-test nylon cord in all ducts provided, including spares. 

F. Concrete-Encased Ducts:  Support ducts on duct separators. 

1. Separator Installation:  Space separators close enough to prevent sagging and deforming 
of ducts, with not less than 4 spacers per 20 feet of duct.  Secure separators to earth and 
to ducts to prevent floating during concreting.  Stagger separators approximately 6 inches 
between tiers.  Tie entire assembly together using fabric straps. 

2. Concreting Sequence:  Pour each run of envelope between terminations in one 
continuous operation. 

a. Start at one end and finish at the other, allowing for expansion and contraction of 
ducts as their temperature changes during and after the pour.  Use expansion 
fittings installed according to manufacturer's written recommendations or use other 
specific measures to prevent expansion-contraction damage. 

b. If more than one pour is necessary, terminate each pour in a vertical plane and 
install 3/4-inch reinforcing rod dowels extending 18 inches into concrete on both 
sides of joint near corners of envelope. 

3. Pouring Concrete:  Spade concrete carefully during pours to prevent voids under and 
between conduits and at exterior surface of envelope.  Do not allow a heavy mass of 
concrete to fall directly onto ducts.  Use a plank to direct concrete down sides of bank 
assembly to trench bottom.  Allow concrete to flow to center of bank and rise up in 
middle, uniformly filling all open spaces.  Power driven agitating equipment specifically 
designed for duct bank applications shall be used. 

4. Forms:  Use walls of trench to form side walls of duct bank where soil is self-supporting 
and concrete envelope can be poured without soil inclusions; otherwise, use forms. 

5. Minimum Space between Ducts:  3 inches between ducts and exterior envelope wall, 1.5 
inches between ducts for like services. 

6. Depth:  Install top of duct bank at least 24 inches below grade, unless otherwise 
indicated. 

7. Provide pulling eyes opposite each duct entry. 
8. Warning Tape:  Bury warning tape approximately 12 inches above all concrete-encased 

ducts and duct banks.  Align tape parallel to and within 3 inches of the centerline of duct 
bank.  Provide an additional warning tape for each 12-inch increment of duct-bank width 
over a nominal 18 inches.  Space additional tapes 12 inches apart, horizontally. 

3.5 INSTALLATION OF HANDHOLES AND PULL BOXES 

A. Install handholes and pull boxes level and plumb and with orientation and depth coordinated 
with connecting ducts to minimize bends and deflections required for proper entrances.  Use 
pull box extension if required to match depths of ducts, and seal joint between box and 
extension as recommended by the manufacturer. 

B. Unless otherwise indicated, support units on a level 6-inch-thick bed of crushed stone or gravel, 
graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent 
undisturbed earth. 
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C. Elevation:  Set so cover surface will be flush with finished grade. 

D. Install handholes and pull boxes with bottom below the frost line, below grade. 

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and 
insulators, as required for installation and support of cables and conductors and as indicated.  
Retain arm lengths to be long enough to provide spare space for future cables, but short 
enough to preserve adequate working clearances in the enclosure. 

F. Field-cut openings for ducts and conduits according to enclosure manufacturer's written 
instructions.  Cut wall of enclosure with a tool designed for material to be cut.  Size holes for 
terminating fittings to be used, and seal around penetrations after fittings are installed. 

G. For enclosures installed in asphalt paving and subject to occasional, nondeliberate, heavy-
vehicle loading, form and pour a concrete ring encircling, and in contact with, enclosure and 
with top surface screeded to top of box cover frame.  Bottom of ring shall rest on compacted 
earth. 

1. Concrete:  3000 psi, 28-day strength, complying with Division 03 Section "Cast-in-Place 
Concrete", with a troweled finish. 

2. Dimensions:  10 inches wide by 12 inches deep. 

3.6 GROUNDING 

A. Comply with IEEE C2 grounding requirements. 

3.7 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections and prepare test reports: 

1. Demonstrate capability and compliance with requirements on completion of installation of 
underground ducts. 

2. At the completion of construction of ductbank, pull an aluminum or wood mandrel and 
brush or pig through all conduits in the presence of Owner’s Representative to verify 
accessibility and cleanliness of conduit systems.  If obstructions are indicated, remove 
obstructions and retest.  Mandrel shall be equal to 80 percent fill of duct. 

3. Test grounding to ensure electrical continuity of grounding and bonding connections.  
Measure and report ground resistance. 

B. Correct deficiencies and retest as specified above to demonstrate compliance. 

3.8 CLEANING 

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts.  
Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout 
ducts. 

END OF SECTION 
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PART 1  - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Identification for raceways. 
2. Identification for conductors and communication and control cables. 
3. Underground-line warning tape. 
4. Warning labels and signs including arc flash labeling. 
5. Instruction signs. 
6. Equipment identification labels. 
7. Miscellaneous identification products. 

B. Related Sections include the following: 

1. Division 01 Section “Construction Waste Management” 

1.2 SUBMITTALS 

A. Product Data:  For each electrical identification product indicated. 

B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting 
provisions, and graphic features of identification products. 

C. Identification Schedule:  An index of nomenclature of electrical equipment and system 
components used in identification signs and labels. 

1.3 QUALITY ASSURANCE 

A. Comply with NFPA 70. 

B. Comply with NFPA 70E. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535 for arc flash labels. 

E. Comply with OSHA requirements for electrical labeling. 

1.4 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 
the Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation 
and Maintenance Manual; and with those required by codes, standards, and 29 CFR 1910.145.  
Use consistent designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 
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PART 2  - PRODUCTS 

2.1 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 
to 2 inches wide. 

B. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process. 

2.2 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment unless otherwise 
indicated. 

C. Baked-Enamel Warning Signs: 

1. Preprinted aluminum signs punched or drilled for fasteners, with colors, legend, and size 
required for application. 

2. 1/4-inch grommets in corners for mounting. 
3. Nominal size, 7 by 10 inches. 

D. Metal-Backed, Butyrate Warning Signs: 

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-
inch (1-mm) galvanized-steel backing; and with colors, legend, and size required for 
application. 

2. 1/4-inch grommets in corners for mounting. 
3. Nominal size, 10 by 14 inches. 

E. Warning label and sign shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES”. 

2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT 
OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES". 

2.3 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. 
inches and 1/8 inch thick for larger sizes. 

1. Engraved legend with black letters on white face. 
2. Punched or drilled for mechanical fasteners. 
3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  
Minimum letter height shall be 3/8 inch. 

2.4 EQUIPMENT IDENTIFICATION LABELS 

A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed. 
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1. Equipment Label Text Height:  Equipment name 3/16 inch; all other text 1/8 inch. 
2. Equipment Label Minimum Size:  2 inch by 4 inch. 
3. Equipment Label (other than automatic transfer switches) shall identify equipment name, 

equipment ampere and voltage ratings, and circuit feeding equipment. 
4. Labels for equipment shall be white letters on black background. 

B. Stenciled Legend:  In nonfading, waterproof black ink. 

2.5 CABLE TIES 

A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, Type 6/6 
nylon. 

1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi. 
3. Temperature Range:  Minus 40 to plus 185 deg F. 
4. Color:  Black except where used for color-coding. 

B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, 
self extinguishing, one piece, self locking, Type 6/6 nylon. 

1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi. 
3. Temperature Range:  Minus 40 to plus 185 deg F. 
4. Color:  Black. 

C. Plenum-Rated Cable Ties:  Self extinguishing, UV stabilized, one piece, self locking. 

1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  7000 psi. 
3. UL 94 Flame Rating:  94V-0. 
4. Temperature Range:  Minus 50 to plus 284 deg F. 
5. Color:  Black. 

2.6 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and 
application requirements.  Select paint system applicable for surface material and location 
(exterior or interior). 

B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws, or stainless-steel machine 
screws with nuts and flat and lock washers. 

PART 3  - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device. 
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E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

F. Metal Tags:  Secure tight to surface of conductor or cable at a location with high visibility and 
accessibility. 

G. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below: 

1. Outdoors:  UV-stabilized nylon. 
2. In Spaces Handling Environmental Air:  Plenum rated. 

H. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape directly above line at 6 to 8 inches below finished grade.  Use 
multiple tapes where width of multiple lines installed in a common trench or concrete 
envelope exceeds 16 inches overall. 

3.2 IDENTIFICATION SCHEDULE 

A. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in pull and junction 
boxes, and handholes, use color-coding conductor tape to identify the phase. 

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed 
below for ungrounded service, feeder, and branch-circuit conductors. 

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 
authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 

1) Phase A:  Black. 
2) Phase B:  Red. 
3) Phase C:  Blue. 

c. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 
minimum distance of 6 inches from terminal points and in boxes where splices or 
taps are made.  Apply last two turns of tape with no tension to prevent possible 
unwinding.  Locate bands to avoid obscuring factory cable markings. 

B. Power-Circuit Conductor Identification, more than 600 V:  For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use stamped brass metal tags.  Secure with self 
locking cabling tie fastener. 

C. Install instructional sign including the color-code for grounded and ungrounded conductors 
using adhesive-film-type labels. 

D. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source. 

E. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and 
signal connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points.  Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 
Operation and Maintenance Manual. 
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F. Locations of Underground Lines:  Identify with underground-line warning tape for power, 
lighting, communication, and control wiring and optical fiber cable. 

1. Install underground-line warning tape for cables in raceway. 

G. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-
adhesive warning labels. 

1. Comply with 29 CFR 1910.145. 
2. Identify system voltage with black letters on an orange background. 
3. Apply to exterior of door, cover, or other access. 
4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following: 

a. Power transfer switches. 
b. Controls with external control power connections. 

H. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs with 
approved legend where instructions are needed for system or equipment operation. 

I. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification. 

1. Labeling Instructions: 

a. Elevated Components:  Increase sizes of labels and letters to those appropriate for 
viewing from the floor. 

b. Unless provided with self-adhesive means of attachment, fasten labels with 
appropriate mechanical fasteners that do not change the NEMA or NRTL rating of 
the enclosure. 

2. Equipment to Be Labeled: 

a. Panelboards:  Typewritten directory of circuits in the location provided by 
panelboard manufacturer.  Panelboard identification shall be self-adhesive, 
engraved, laminated acrylic or melamine label. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 
d. Transformers:  Label that includes tag designation shown on Drawings for the 

transformer, feeder, and panelboards or equipment supplied by the secondary. 
e. Enclosed switches. 
f. Enclosed controllers. 
g. Push-button stations. 
h. Contactors. 
i. Remote-controlled switches and control devices. 
j. Monitoring and control equipment. 

END OF SECTION 
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PART 1  - GENERAL 

1.1 COMMISSIONING AGENCY 

A. System Verification involves all parties to the design and construction process, including 
the electrical (Division 26) contractor, as many HVAC system components require 
electrical power and controls in order to operate as specified. 

1.2 CONTRACTOR RESPONSIBILITY 

A. The electrical contractor is responsible for assuring that systems verifications for 
electrical systems as it applies to Division 21, 22, 23 and 26 specifications, individually 
and collectively. 

PART 2  - PRODUCTS (Not Used) 

PART 3  - EXECUTION (Not Used) 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Photoelectric switches. 
2. Standalone daylight-harvesting switching and dimming controls. 
3. Indoor occupancy and vacancy sensors. 
4. Switchbox-mounted occupancy sensors. 
5. Digital timer light switches. 
6. High-bay occupancy sensors. 
7. Extreme temperature occupancy sensors. 
8. Outdoor motion sensors. 
9. Lighting contactors. 
10. Emergency shunt relays. 

B. Related Requirements: 

1. Section 262726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch 
occupancy sensors, and manual light switches. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Show installation details for the following: 

a. Occupancy sensors. 
b. Vacancy sensors. 

2. Interconnection diagrams showing field-installed wiring. 
3. Include diagrams for power, signal, and control wiring. 

1.3 INFORMATIONAL SUBMITTALS 

A. Installation Drawings: Lighting plans, drawn to scale, on which the following items are shown 
and coordinated with each other, using input from installers of the items involved: 

1. Location of devices. 
2. Wiring requirements. 

B. Field quality-control reports. 

C. Sample Warranty: For manufacturer's warranties. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each type of lighting control device to include in operation 
and maintenance manuals. 

B. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 
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2. Program Software Backup: On USB media. Provide names, versions, and website 
addresses for locations of installed software. 

3. Device address list. 
4. Printout of software application and graphic screens. 

1.5 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace lighting control 
devices that fail(s) in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Faulty operation of lighting control software. 
b. Faulty operation of lighting control devices. 

2. Warranty Period: Two year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 LIGHTING CONTROL 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Acuity Controls, 
nLight and sensor switch lighting controls or comparable product by one of the following: 

1. Wattstopper. 
2. Lutron. 
3. Or approved equal. 

2.3 POWER PACK RELAYS 

A. Power Pack: Dry contacts rated for 20-A LED load at 120- and 277-V ac, for 13-A tungsten at 
120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 power source, as 
defined by NFPA 70. 

1. LED status lights to indicate load status. 
2. Plenum rated. 

B. Power Pack: Digital controller capable of accepting 2 RJ45 inputs with one or two outputs rated 
for 20-A incandescent or LED load at 120- and 277-V ac, for 16-A LED at 120- and 277-V ac, 
and for 1 hp at 120-V ac. Sensor has 24-V dc Class 2 power source, as defined by NFPA 70. 

1. With integral current monitoring 

a. Compatible with digital addressable lighting interface. 

1) Plenum rated. 

2.4 INDOOR OCCUPANCY AND VACANCY SENSORS 

A. General Requirements for Sensors: 

1. Ceiling-mounted, solid-state indoor occupancy and vacancy sensors. 
2. Passive infrared or dual technology type with passive infrared and either ultrasonic or 

microphonic as indicated.  
3. Separate power pack. 
4. Hardwired connection to switch. 
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5. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

6. Operation: 

a. Occupancy Sensor: Unless otherwise indicated, turn lights on when coverage area 
is occupied, and turn them off when unoccupied; with a time delay for turning lights 
off, adjustable over a minimum range of 1 to 15 minutes. 

b. Vacancy Sensor: Unless otherwise indicated, lights are manually turned on and 
sensor turns lights off when the room is unoccupied; with a time delay for turning 
lights off, adjustable over a minimum range of 1 to 15 minutes. 

c. Combination Sensor: Unless otherwise indicated, sensor shall be programmed to 
turn lights on when coverage area is occupied and turn them off when unoccupied, 
or to turn off lights that have been manually turned on; with a time delay for turning 
lights off, adjustable over a minimum range of 1 to 15 minutes. 

7. Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A 
Sensor is powered from the power pack. 

8. Power: Line voltage or low voltage, as indicated. 
9. Mounting: 

a. Sensor: Suitable for mounting in any position on a standard outlet box. 
b. Relay: Externally mounted through a 1/2-inch (13-mm) knockout in a standard 

electrical enclosure. 
c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged 

door. 

10. Indicator: Digital display, to show when motion is detected during testing and normal 
operation of sensor. 

11. Bypass Switch: Override the "on" function in case of sensor failure. 

B. PIR Type: Wall or Ceiling mounted, as indicated; detect occupants in coverage area by their 
heat and movement. 

1. Detector Sensitivity: Detect occurrences of 6-inch- (150-mm-) minimum movement of any 
portion of a human body that presents a target of not less than 36 sq. in. (232 sq. cm). 

2. Detection Coverage (Room, Ceiling Mounted): Detect occupancy anywhere in a circular 
area of 1000 sq. ft. (93 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling. 

3. Detection Coverage (Corridor, Ceiling Mounted): Detect occupancy within 90 feet 
(27.4 m) when mounted on a 10-foot- (3-m-) high ceiling. 

4. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 180-
degree pattern centered on the sensor over an area of1000 square feet (110 square 
meters) when mounted 48 inches (1200 mm) above finished floor. 

C. Ultrasonic Type: Wall or Ceiling mounted, as indicated; detect occupants in coverage area 
through pattern changes of reflected ultrasonic energy. 

1. Detector Sensitivity: Detect a person of average size and weight moving not less than 12 
inches (305 mm) in either a horizontal or a vertical manner at an approximate speed of 
12 inches/s (305 mm/s). 

2. Detection Coverage (Small Room): Detect occupancy anywhere within a circular area of 
600 sq. ft. (56 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling. 

3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area 
of 1000 sq. ft. (93 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling. 

4. Detection Coverage (Large Room): Detect occupancy anywhere within a circular area of 
2000 sq. ft. (186 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling. 

5. Detection Coverage (Corridor): Detect occupancy anywhere within 90 feet (27.4 m) when 
mounted on a 10-foot- (3-m-) high ceiling in a corridor not wider than 14 feet (4.3 m). 
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6. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 180-
degree pattern centered on the sensor over an area of 1000 square feet (110 square 
meters) when mounted84 inches (2100 mm) above finished floor. 

D. Dual-Technology Type: Wall or Ceiling mounted, as indicated; detect occupants in coverage 
area using PIR and ultrasonic detection methods. The particular technology or combination of 
technologies that control on-off functions is selectable in the field by operating controls on unit. 

1. Sensitivity Adjustment: Separate for each sensing technology. 
2. Detector Sensitivity: Detect occurrences of 6-inch- (150-mm-) minimum movement of any 

portion of a human body that presents a target of not less than 36 sq. in. (232 sq. cm) 
and detect a person of average size and weight moving not less than 12 inches (305 mm) 
in either a horizontal or a vertical manner at an approximate speed of 12 inches/s (305 
mm/s). 

3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area 
of 1000 sq. ft. (93 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling. 

4. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 180-
degree pattern centered on the sensor over an area of 1000 square feet (110 square 
meters) when mounted48 inches (1200 mm) above finished floor. 

2.5 SWITCHBOX-MOUNTED OCCUPANCY SENSORS 

A. General Requirements for Sensors: Automatic-wall-switch occupancy sensor with manual on-off 
switch, suitable for mounting in a single gang switchbox, using hardwired connection. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

2. Occupancy Sensor Operation: Unless otherwise indicated, turn lights on when coverage 
area is occupied, and turn lights off when unoccupied; with a time delay for turning lights 
off, adjustable over a minimum range of 1 to 15 minutes. 

3. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F (0 to 49 deg C). 
4. Switch Rating: Not less than 800-VA LED load at 120 V, 1200-VA LED load at 277 V, and 

800-W incandescent. 

B. Wall-Switch Sensor: 

1. Standard Range: 180-degree field of view, field adjustable from 180 to 40 degrees; with a 
minimum coverage area of 900 sq. ft. (84 sq. m). 

2. Sensing Technology: PIR Dual technology - PIR and ultrasonic, as indicated. 
3. Switch Type: SP, field-selectable automatic "on," or manual "on," automatic "off." 
4. Capable of controlling load in three-way application. 
5. Voltage: Match the circuit voltage. 
6. Ambient-Light Override: Concealed, field-adjustable, light-level sensor from 10 to 150 fc 

(108 to 1600 lux). The switch prevents the lights from turning on when the light level is 
higher than the set point of the sensor. 

7. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes. 
8. Concealed, "off" time-delay selector at 30 seconds and 5, 10, and 20 minutes. 
9. Adaptive Technology: Self-adjusting circuitry detects and memorizes usage patterns of 

the space and helps eliminate false "off" switching. 
10. Color: Match wiring devices in Section 26 27 26. 
11. Faceplate: Match type and finish as indicated in Section 26 27 26. 

2.6 LIGHTING CONTACTORS 

A. Manufacturers:  Subject to compliance with requirements, provide product from one of the 
following manufacturers:   
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1. Square D. 
2. Eaton. 
3. Siemens. 
4. General Electric. 
5. Or approved equal. 

B. Description: Electrically operated and electrically held, combination-type lighting contactors with 
nonfused disconnect, complying with NEMA ICS 2 and UL 508. 

1. Current Rating for Switching: Listing or rating consistent with type of load served, 
including tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or 
less THD of normal load current). 

2. Fault Current Withstand Rating: Equal to or exceeding the available fault current at the 
point of installation. 

3. Enclosure: Comply with NEMA 250. 
4. Provide with control and pilot devices as indicated on Drawings, matching the NEMA type 

specified for the enclosure. 

2.7 EMERGENCY SHUNT RELAY 

A. Description: NC, electrically held relay, arranged for wiring in parallel with manual or 
automatic switching contacts; complying with UL 924. 

1. Coil Rating: Match circuit voltage. 

2.8 CONDUCTORS AND CABLES 

A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG. 
Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 

B. Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not 
smaller than No. 18 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical 
Power Conductors and Cables." 

C. Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than 
No. 14 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine lighting control devices before installation. Reject lighting control devices that are wet, 
moisture damaged, or mold damaged. 

B. Examine walls and ceilings for suitable conditions where lighting control devices will be 
installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 SENSOR INSTALLATION 

A. Comply with NECA 1. 
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B. Coordinate layout and installation of ceiling-mounted devices with other construction that 
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke 
detectors, fire-suppression systems, and partition assemblies. 

C. Install and aim sensors in locations to achieve not less than 90-percent coverage of areas 
indicated. Do not exceed coverage limits specified in manufacturer's written instructions. 

3.3 CONTACTOR INSTALLATION 

A. Comply with NECA 1. 

B. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-
borne vibration unless contactors are installed in an enclosure with factory-installed vibration 
isolators. 

3.4 WIRING INSTALLATION 

A. Comply with NECA 1. 

B. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." Minimum conduit size is 1/2 inch (13 mm). 

C. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-limited 
conductors according to conductor manufacturer's written instructions. 

D. Size conductors according to lighting control device manufacturer's written instructions unless 
otherwise indicated. 

E. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in 
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures. 

3.5 IDENTIFICATION 

A. Identify components and power and control wiring according to Section 260553 "Identification 
for Electrical Systems." 

1. Identify controlled circuits in lighting contactors. 
2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each 

sensor. 

B. Label time switches and contactors with a unique designation. 

3.6 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 
inspect components, assemblies, and equipment installations, including connections. 

B. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative: 

1. Operational Test: After installing time switches and sensors, and after electrical circuitry 
has been energized, start units to confirm proper unit operation. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

C. Lighting control devices will be considered defective if they do not pass tests and inspections. 
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D. Prepare test and inspection reports. 

3.7 ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months from date of Substantial 
Completion, provide on-site assistance in adjusting lighting control devices to suit actual 
occupied conditions. Provide up to two visits to Project during other-than-normal occupancy 
hours for this purpose. 

1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set 
time delay to suit Owner's operations. 

2. For daylighting controls, adjust set points and deadband controls to suit Owner's 
operations. 

3. Align high-bay occupancy sensors using manufacturer's laser aiming tool. 

3.8 SOFTWARE SERVICE AGREEMENT 

A. Technical Support: Beginning at Substantial Completion, service agreement shall include 
software support for two years. 

B. Upgrade Service: At Substantial Completion, update software to latest version. Install and 
program software upgrades that become available within two years from date of Substantial 
Completion. Upgrading software shall include operating system and new or revised licenses for 
using software. 

1. Upgrade Notice: At least 30 days to allow Owner to schedule and access the system and 
to upgrade computer equipment if necessary. 

3.9 DEMONSTRATION 

A. Coordinate demonstration of products specified in this Section with demonstration requirements 
for low-voltage, programmable lighting control systems specified in Section 260943.23 "Relay-
Based Lighting Controls." 

B. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain lighting control devices. 

END OF SECTION 
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PART 1  - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Distribution panelboards. 
2. Lighting and appliance branch-circuit panelboards. 

B. Related sections include the following: 

1. Division 01 Section “Demonstration and Training”. 
2. Division 01 Section “Construction Waste Management”. 
3. Division 26 Sections: 

a. “Common Work Results for Electrical” 
b. “Low Voltage Electrical Power Conductors and Cables”. 
c. “Grounding and Bonding for Electrical Systems” 
d. “Identification for Electrical Systems”. 

1.2 DEFINITIONS 

A. SVR:  Suppressed voltage rating. 

1.3 SUBMITTALS 

A. Product Data:  For each type of panelboard, switching and overcurrent protective device, 
transient voltage suppression device, accessory, and component indicated.  Include dimensions 
and manufacturers' technical data on features, performance, electrical characteristics, ratings, 
and finishes. 

B. Shop Drawings:  For each panelboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of 
installed devices, equipment features, and ratings. 

2. Detail enclosure types and details for types other than NEMA 250, Type 1. 
3. Detail bus configuration, current, and voltage ratings. 
4. Short-circuit current rating of panelboards and overcurrent protective devices. 
5. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components. 
6. Include wiring diagrams for power, signal, and control wiring. 
7. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in panelboards.  Submit on translucent log-log graft paper; 
include selectable ranges for each type of overcurrent protective device. 

C. Qualification Data:  For qualified testing agency. 

D. Field Quality-Control Reports: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements. 

E. Panelboard Schedules:  For installation in panelboards.  Submit final versions after load 
balancing. 
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F. Operation and Maintenance Data:  For panelboards and components to include in emergency, 
operation, and maintenance manuals.  In addition to items specified in Division 01 Section 
"Operation and Maintenance Data," include the following: 

1. Manufacturer's written instructions for testing and adjusting overcurrent protective 
devices. 

2. Time-current curves, including selectable ranges for each type of overcurrent protective 
device that allows adjustments. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and 
accessories from single source from single manufacturer. 

B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for 
panelboards including clearances between panelboards and adjacent surfaces and other items.  
Comply with indicated maximum dimensions. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

D. Comply with NEMA PB 1. 

E. Comply with NFPA 70. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Handle and prepare panelboards for installation according to NEMA PB 1. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations: 

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet 
work in spaces is complete and dry, work above panelboards is complete, and temporary 
HVAC system is operating and maintaining ambient temperature and humidity conditions 
at occupancy levels during the remainder of the construction period. 

1.7 COORDINATION 

A. Coordinate layout and installation of panelboards and components with other construction that 
penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.  
Maintain required workspace clearances and required clearances for equipment access doors 
and panels. 

1.8 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Keys:  Two spares for each type of panelboard cabinet lock. 
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PART 2  - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PANELBOARDS 

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in 
Division 26 Section "Vibration and Seismic Controls for Electrical Systems”. 

B. Enclosures:  Flush- or surface-mounted cabinets as indicated. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations:  NEMA 250, Type 1. 

2. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match 
box dimensions; for flush-mounted fronts, overlap box. 

3. Hinged Front Cover:  Entire front trim hinged to box and with standard door within hinged 
trim cover. 

4. Finishes: 

a. Panels and Trim:  Steel, factory finished immediately after cleaning and pretreating 
with manufacturer's standard two-coat, baked-on finish consisting of prime coat 
and thermosetting topcoat. 

b. Back Boxes:  Galvanized steel. 

5. Directory Card:  Inside panelboard door, mounted in metal frame with transparent 
protective cover. 

C. Incoming Mains Location:  Contractor shall be responsible for coordinating feed location. 

D. Phase, Neutral and Ground Buses: 

1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding 

conductors; bonded to box. 
3. Isolated Ground Bus:  Adequate for branch-circuit isolated ground conductors; insulated 

from box. 

E. Conductor Connectors:  Suitable for use with conductor material and sizes. 

1. Main and Neutral Lugs:  Mechanical type. 
2. Ground Lugs and Bus-Configured Terminators:  Mechanical type. 
3. Feed-Through Lugs:  Mechanical type, suitable for use with conductor material.  Locate 

at opposite end of bus from incoming lugs or main device. 
4. Subfeed (Double) Lugs:  Mechanical type suitable for use with conductor material.  

Locate at same end of bus as incoming lugs or main device. 

F. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary 
appurtenances required for future installation of devices. 

G. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit 
current available at terminals as determined by fault current study. The minimum interrupting 
ratings for circuits breakers shall be 10,000 RMS symmetrical amperes for 208Y/120 volt 
panelboards and 14,000 RMS symmetrical amperes for 480Y/277 volt panelboards.  Series 
rated panelboards are not acceptable.   

H. Protective device selection shall be based on the results of the coordination study. 
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2.2 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Square D; a brand 
of Schneider Electric (NQ or NF) or comparable product by one of the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Or approved equal. 

B. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type. 

C. Mains:  Circuit breaker or lugs only as indicated. 

D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing 
adjacent units. 

E. Doors:  Door-in-door feature with continuous hinges; secured with flush latch with tumbler lock; 
keyed alike. 

2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following, or an approved equal: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 
5. Or approved equal. 

B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet 
available fault currents. 

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, 
and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip 
setting for circuit-breaker frame sizes 250 A and larger. 

2. Electronic Trip Circuit Breakers:  Microprocessor based trip system with true rms sensing, 
field-replaceable rating plug or field-replicable electronic trip; and the following field-
adjustable settings: 

a. Instantaneous trip. 
b. Long- and short-time pickup levels. 
c. Long- and short-time time adjustments. 
d. Ground-fault pickup level, time delay, and I2t response, (where indicated on 

drawings). 

3. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault 
protection (6-mA trip). 

4. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-fault 
protection (30-mA trip). 

5. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 
b. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor 

materials. 
c. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable 

pickup and time-delay settings, push-to-test feature, and ground-fault indicator. 
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d. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 percent 
of rated voltage. 

e. Multipole units enclosed in a single housing or factory assembled to operate as a 
single unit. 

f. Handle Padlocking Device:  Fixed attachment, for locking circuit-breaker handle in 
on or off position. 

g. Handle Clamp:  Loose attachment, for holding circuit-breaker handle in on position. 

PART 3  - EXECUTION 

3.1 EXAMINATION 

A. Receive, inspect, handle and store panelboards according to of NECA 407 and NEMA PB 1.1. 

B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or 
have been subjected to water saturation. 

C. Examine elements and surfaces to receive panelboards for compliance with installation 
tolerances and other conditions affecting performance of the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install panelboards and accessories according to NECA 407 and NEMA PB 1.1. 

B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from panelboards. 

C. Lighting and Appliance Panels:  72 inches above finished floor unless otherwise indicated. 

D. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed 
panelboards with fronts uniformly flush with wall finish and mating with back box. 

E. Install overcurrent protective devices and controllers not already factory installed. 

1. Set field-adjustable, circuit-breaker trip ranges. 

F. Install filler plates in unused spaces. 

G. Recessed Panels:  Stub four ¾ inch empty conduits from panelboard into accessible ceiling 
space or space designated to be ceiling space in the future. 

H. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing 
load balancing. 

I. Comply with NECA 1. 

J. Circuit breakers rated below 200 amps may be electronic trip type or thermal magnetic type 
circuit breakers. Electronic trip type may be provided to allow greater selective coordination.  
Circuit breakers rated above 200 amps shall be electronic trip type. Circuit breakers rated above 
1200 amp shall be 100% rated. Circuit breakers rated 1000 amps or more and connected to the 
480Y/277 volt system shall have integral ground fault pick-up, time delay, and I2t response. 
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3.3 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 
signs complying with Division 26 Section "Identification for Electrical Systems”. 

B. Create a directory to indicate installed circuit loads after balancing panelboard loads; 
incorporate Owner's final room designations.  Obtain approval before installing.  Use a 
computer or typewriter to create directory; handwritten directories are not acceptable. 

C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with 
requirements for identification specified in Division 26 Section "Identification for Electrical 
Systems”. 

D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a 
nameplate complying with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems”. 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each panelboard bus, component, connecting supply, 
feeder and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

D. Panelboards will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports, including a certified report that identifies panelboards 
included.  Include notation of deficiencies detected, remedial action taken, and observations 
after remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable component to function smoothly and lubricate as 
recommended by manufacturer. 

B. Load Balancing:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, measure load balancing and make circuit changes. 

1. Measure as directed during period of normal system loading. 
2. Perform load-balancing circuit changes outside normal occupancy/working schedule of 

the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax 
machines and on-line data processing, computing, transmitting, and receiving equipment. 

3. After circuit changes, recheck loads during normal load period.  Record all load readings 
before and after changes and submit test records. 

4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, 
is not acceptable.  Rebalance and recheck as necessary to meet this minimum 
requirement. 
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END OF SECTION 
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PART 1   - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Twist-locking receptacles. 
3. Snap switches. 

B. Related Sections include the following: 

1. Division 01 Section “Construction Waste Management” 

1.2 DEFINITIONS 

A. EMI:  Electromagnetic interference. 

B. GFCI:  Ground-fault circuit interrupter. 

C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 

D. RFI:  Radio-frequency interference. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  List of legends and description of materials and process used for premarking 
wall plates. 

C. Samples:  One for each type of device and wall plate specified, in each color specified. 

D. Field quality-control test reports. 

E. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing 
label warnings and instruction manuals that include labeling conditions.  Refer to Division 01 
Operation and Maintenance Data. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one 
source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and 
associated wall plates from a single manufacturer and one source. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with NFPA 70. 
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PART 2   - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers' Names:  Subject to compliance with requirements, provide products by one of 
the following, or an approved equal.  (Shortened versions shown in parentheses of the following 
manufacturers' names are used in other Part 2 articles): 

1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper). 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
3. Leviton Mfg. Company Inc. (Leviton). 
4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour). 
5. Or approved equal. 

2.2 STRAIGHT BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 
5-20R, and UL 498.  Receptacles shall be heavy duty industrial grade type with one piece brass 
strap with integral ground. 

1. Products:  Subject to compliance with requirements, provide one of the following, or an 
approved equal: 

a. Cooper; 5361 (single), 5362 (duplex). 
b. Hubbell; HBL5361 (single), HBL5362 (duplex). 
c. Leviton; 5361 (single), 5362 (duplex). 
d. Pass & Seymour; 5361A (single), 5362A (duplex). 
e. Or approved equal. 

B. Convenience Receptacles, 125 V, 20 A with 12v dc, duplex 2.0A USB type A ports:  Comply 
with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.  Receptacles shall be heavy 
duty industrial grade type with one piece brass strap with integral ground. 

1. Products:  Subject to compliance with requirements, provide one of the following, or an 
approved equal: 

a. Cooper; TR7756 (duplex). 
b. Hubbell; USB20A (duplex). 
c. Leviton; M58AA (duplex). 
d. Or approved equal. 

2.3 GFCI RECEPTACLES 

A. General Description:  Straight blade, feed-through type.  Comply with NEMA WD 1, 
NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when 
device is tripped. 

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 

1. Products:  Subject to compliance with requirements, provide one of the following, or an 
approved equal: 

a. Cooper; XGF20. 
b. Hubbell;  GF5362 
c. Leviton;  7599 
d. Pass & Seymour; 2094. 
e. Or approved equal. 
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C. Duplex GFCI Tamper Resistant Convenient Receptacles, 125 V, 20 A: 

1. Products:  Subject to compliance with requirements, provide one of the following, or an 
approved equal: 

a. Cooper; TRSGF20. 
b. Hubbell;  GF5362SG 
c. Leviton;  G5362-TI 
d. Pass & Seymour; 2097TR. 
e. Or approved equal. 

2.4 SNAP SWITCHES 

A. Comply with NEMA WD1 and UL 20.  Switches shall be heavy duty industrial grade with silver 
cadmium oxide contacts and rated 1 HP at 120v, and 2 HP at 277v. 

B. Switches:  120/277 V, 20 A: 

1. Products:  Subject to compliance with requirements, provide one of the following, or an 
approved equal: 

a. Cooper 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way). 
b. Hubbell HBL 1221 (single pole), HBL 1222 (two pole), HBL 1223 (three way), HBL 

1224 (four way). 
c. Leviton:  1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four 

way). 
d. Pass & Seymour:  PS20AC1 (single pole), PS20AC2 (two pole, PS20AC3 (three 

way), PS20AC4 (four way). 
e. Or approved equal. 

2.5 WALLBOX DIMMERS (LINE VOLTAGE) 

A. Dimmers shall be specifically listed for the load controlled. 

B. Dimmers shall contain and air-gap switch, which shall be accessible without removing the 
faceplate. 

C. Dimmers shall return lighting to level set prior to interruption of power upon restoration of power. 

D. Dimmers shall be linear slide type.  Dimmers shall provide a smooth and continuous square law 
dimming curve. 

E. Dimmers shall include voltage compensation circuitry that adjusts the firing angle of the dimmer 
in such a manner as to compensate for variations in the AC line voltage. 

F. Heat fins shall not be visible on the front of the dimmer. 

G. Wallbox dimmers shall be Lutron “Nova” series or approved equal. 

2.6 WALL PLATES 

A. Single and combination types to match corresponding wiring devices. 

1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces:  0.035-inch-thick, satin-finished stainless steel 302/304. 
3. Material for Unfinished Spaces:  Galvanized steel. 
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4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover and listed and 
labeled for use in "wet locations." 

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-
resistant, thermoplastic with lockable cover, and listed and labeled weather tight while-in-use. 

C. Security Type Cover Plates:  11 ga. steel with countersink captive torx head screws.  Plates 
shall be Kenall Mighty Mac or approved equal. 

2.7 FINISHES 

A. Color:  Wiring device catalog numbers in Section Text do not designate device color. 

1. Wiring Devices Connected to Normal Power System:  Ivory, unless otherwise indicated or 
required by NFPA 70 or device listing. 

PART 3   - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise 
noted. 

B. Coordination with Other Trades: 

1. Take steps to ensure that devices and their boxes are protected.  Do not place wall finish 
materials over device boxes and do not cut holes for boxes with routers that are guided 
by riding against outside of the boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until just before they are spliced or terminated on 
devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails. 

D. Device Installation: 

1. Replace all devices that have been in temporary use during construction or that show 
signs that they were installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 
5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid 

conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw. 
6. Use a torque screwdriver when a torque is recommended or required by the 

manufacturer. 
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7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 
No. 12 AWG pigtails for device connections. 

8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device 

mounting screws in yokes, allowing metal-to-metal contact. 
10. Receptacles located within 6 feet or a water source shall be GFCI type. 
11. Receptacles located within detention areas shall be GFCI, Tamper Resistant type. 
12. Receptacles located above counters shall include integral duplex USB ports. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles as directed by the Architect, and on 
horizontally mounted receptacles to the right. 

F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 

1. Provide security type device plates for devices located in detention areas. 

G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical 
and with grounding terminal of receptacles on top.  Group adjacent switches under single, 
multigang wall plates. 

3.2 IDENTIFICATION 

A. Comply with Division 26 Section "Identification for Electrical Systems." 

1. Receptacles:  Identify panelboard and circuit number from which served.  Use hot, 
stamped or engraved machine printing with black-filled lettering on face of plate, and 
durable wire markers or tags inside outlet boxes. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

1. Test Instruments:  Use instruments that comply with UL 1436. 
2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout 

or illuminated LED indicators of measurement. 

B. Tests for Convenience Receptacles: 

1. Line Voltage:  Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not acceptable. 
3. Ground Impedance:  Values of up to 2 ohms are acceptable. 
4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the 

circuit breaker, poor connections, inadequate fault current path, defective devices, or 
similar problems.  Correct circuit conditions remove malfunctioning units and replace with 
new ones, and retest as specified above. 

END OF SECTION 



SECTION 262813 - FUSES 
 

City of Vineland-Public Works Pole Barn Fuses 
 262813-1 

PART 1  - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Cartridge fuses rated 600-V ac and less for use in control circuits, enclosed switches, 
enclosed controllers, and motor-control centers. 

2. Plug fuses rated 125-V ac and less for use in plug-fuse-type enclosed switches. 
3. Plug-fuse adapters for use in Edison-base, plug-fuse sockets. 
4. Spare-fuse cabinets. 

B. Related Sections include the following: 

1. Division 01 Section “Construction Waste Management”. 
2. Division 26 Sections: 

a. “Enclosed Switches and Circuit Breakers”. 
b. “Enclosed Controllers”. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material, 
dimensions, descriptions of individual components, and finishes for spare-fuse cabinets.  
Include the following for each fuse type indicated: 

1. Ambient Temperature Adjustment Information:  If ratings of fuses have been adjusted to 
accommodate ambient temperatures, provide list of fuses with adjusted ratings. 

a. For each fuse having adjusted ratings, include location of fuse, original fuse rating, 
local ambient temperature, and adjusted fuse rating. 

b. Provide manufacturer's technical data on which ambient temperature adjustment 
calculations are based. 

2. Dimensions and manufacturer's technical data on features, performance, electrical 
characteristics, and ratings. 

3. Current-limitation curves for fuses with current-limiting characteristics. 
4. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse. 
5. Coordination charts and tables and related data. 
6. Fuse sizes for elevator feeders and elevator disconnect switches. 

B. Operation and Maintenance Data:  For fuses to include in emergency, operation, and 
maintenance manuals.  In addition to items specified in Division 01 Section "Operation and 
Maintenance Data", include the following: 

1. Ambient temperature adjustment information. 
2. Current-limitation curves for fuses with current-limiting characteristics. 
3. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse. 
4. Coordination charts and tables and related data. 

1.3 QUALITY ASSURANCE 

A. Source Limitations:  Obtain fuses, for use within a specific product or circuit, from single source 
from single manufacturer. 
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B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. Comply with NEMA FU 1 for cartridge fuses. 

D. Comply with NFPA 70. 

E. Comply with UL 248-11 for plug fuses. 

1.4 PROJECT CONDITIONS 

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more 
than 100 deg F, apply manufacturer's ambient temperature adjustment factors to fuse ratings. 

1.5 COORDINATION 

A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size 
and with system short-circuit current levels. 

1.6 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than 
three of each size and type. 

PART 2  - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Cooper Bussmann, Inc. 
2. Edison Fuse, Inc. 
3. Mersen. 
4. Littelfuse, Inc. 
5. Or approved equal. 

2.2 CARTRIDGE FUSES 

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent with 
circuit voltages.  Selections based on characteristics published by Bussman. 

1. All fuses shall be current limiting with 200,000 amperes interrupting capacity, and shall be 
certified by Underwriter’s Laboratories, to have interrupting capacities adequate and 
proper for the system in which they are placed. 

2. Class RK5:  Standard dimension; dual-element, time delay type, Bussman FRN-R and 
FRS-R. 

3. Small Dimension:  Time delay type, Bussman FNQ-R.  
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PART 3  - EXECUTION 

3.1 EXAMINATION 

A. Examine fuses before installation.  Reject fuses that are moisture damaged or physically 
damaged. 

B. Examine holders to receive fuses for compliance with installation tolerances and other 
conditions affecting performance, such as rejection features. 

C. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes 
and with characteristics appropriate for each piece of equipment. 

D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to 
fuse ratings. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 FUSE APPLICATIONS 

A. Cartridge Fuses: 

1. UL Class RK-5 fuses shall be installed in all fusible switches not defined above. 
2. Small dimension fuses shall be installed as the protective device in all motor control 

circuits. 

3.3 INSTALLATION 

A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without 
removing fuse. 

B. No fuses shall be installed in the equipment until the installation is complete, including thorough 
cleaning, tightening of all electrical connections and inspection of all ground and grounding 
conductors.  Fuses shall not be shipped installed in equipment and shall not be shipped to job 
site until equipment and systems are ready to be energized. 

C. A fuse identification label showing the fuse size and type shall be placed inside the door of each 
fused switch. 

D. Provide fuse reducers where fuse clips are spaced larger than the fuse size required. 

3.4 IDENTIFICATION 

A. Install labels complying with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems" and indicating fuse replacement information on inside door 
of each fused switch and adjacent to each fuse block, socket, and holder. 

END OF SECTION 



SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS 
 

City of Vineland-Public Works Pole Barn Enclosed Switches and Circuit Breakers 
 262816-1 

PART 1  GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Fusible switches. 
2. Nonfusible switches. 
3. Circuit Breakers 
4. Enclosures. 

B. Related sections include the following: 

1. Division 01 Section “Construction Waste Management”.  
2. Division 26 Sections: 

a. “Common Work Results for Electrical” 
b. “Low Voltage Electrical Power Conductors and Cables”. 
c. “Grounding and Bonding for Electrical Systems” 
d. “Hangers and Supports for Electrical Systems”. 
e. “Identification for Electrical Systems”. 
f. “Enclosed Controllers”. 

1.2 DEFINITIONS 

A. NC:  Normally closed. 

B. NO:  Normally open. 

C. SPDT:  Single pole, double throw. 

1.3 SUBMITTALS 

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component 
indicated.  Include dimensioned elevations, sections, weights, and manufacturers' technical 
data on features, performance, electrical characteristics, ratings, accessories, and finishes. 

1. Enclosure types and details for types other than NEMA 250, Type 1. 
2. Current and voltage ratings. 
3. Short-circuit current ratings (interrupting and withstand, as appropriate). 
4. Include evidence of NRTL listing for series rating of installed devices. 
5. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices, accessories, and auxiliary components. 
6. Include time-current coordination curves (average melt) for each type and rating of 

overcurrent protective device; include selectable ranges for each type of overcurrent 
protective device. 

B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, 
sections, details, and attachments to other work. 

1. Wiring Diagrams:  For power, signal, and control wiring. 

C. Qualification Data:  For qualified testing agency. 

D. Field quality-control reports. 

1. Test procedures used. 
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2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements. 

E. Manufacturer's field service report. 

F. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 
Section "Operation and Maintenance Data," include the following: 

1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit 
breakers. 

2. Time-current coordination curves (average melt) for each type and rating of overcurrent 
protective device; include selectable ranges for each type of overcurrent protective 
device. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site 
testing. 

B. Source Limitations:  Obtain enclosed switches and circuit breakers, overcurrent protective 
devices, components, and accessories, within same product category, from single source from 
single manufacturer. 

C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed 
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces 
and other items.  Comply with indicated maximum dimensions. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

E. Comply with NFPA 70. 

1.5 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation under the following 
conditions unless otherwise indicated: 

1. Ambient Temperature:  Not less than minus 22 deg F and not exceeding 104 deg F. 
2. Altitude:  Not exceeding 6600 feet. 

1.6 COORDINATION 

A. Coordinate layout and installation of switches, and components with equipment served and 
adjacent surfaces.  Maintain required workspace clearances and required clearances for 
equipment access doors and panels. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than 
three of each size and type. 
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2. Fuse Pullers:  Two for each size and type. 

PART 2  PRODUCTS 

2.1 FUSIBLE SWITCHES 

A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following, or an approved equal: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 
5. Or approved equal. 

B. Type HD, Heavy Duty, Single Throw, 240 and 600-V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified fuses, 
lockable handle with capability to accept three padlocks, and interlocked with cover in closed 
position. 

C. Accessories: 

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are 
specified. 

4. Auxiliary Contact Kit:  One NO/NC (Form "C") auxiliary contact(s), arranged to activate 
before switch blades open. 

5. Hookstick Handle:  Allows use of a hookstick to operate the handle. 
6. Lugs:  Compression type, suitable for number, size, and conductor material. 
7. Service-Rated Switches:  Labeled for use as service equipment. 

2.2 NONFUSIBLE SWITCHES 

A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following, or an approved equal: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 
5. Or approved equal. 

B. Type HD, Heavy Duty, Single Throw, 240 and 600-V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and 
interlocked with cover in closed position. 

C. Accessories: 

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Auxiliary Contact Kit:  One NO/NC (Form "C") auxiliary contact(s), arranged to activate 
before switch blades open. 

4. Hookstick Handle:  Allows use of a hookstick to operate the handle. 
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5. Lugs:  Compression type, suitable for number, size, and conductor material. 

2.3 CIRCUIT BREAKERS 

A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following, or an approved equal: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 
5. Or approved equal. 

B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting 
capacity to comply with available fault currents. 

C. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet 
available fault currents. 

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, 
and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip 
setting for circuit-breaker frame sizes 250 A and larger. 

2. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault 
protection (6-mA trip). 

3. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-fault 
protection (30-mA trip). 

4. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 
b. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor 

materials. 
c. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable 

pickup and time-delay settings, push-to-test feature, and ground-fault indicator. 
d. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 percent 

of rated voltage. 
e. Multipole units enclosed in a single housing or factory assembled to operate as a 

single unit. 
f. Handle Padlocking Device:  Fixed attachment, for locking circuit-breaker handle in 

on or off position. 
g. Handle Clamp:  Loose attachment, for holding circuit-breaker handle in on position. 

2.4 ENCLOSURES 

A. Enclosed Switches and circuit breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to 
comply with environmental conditions at installed location. 

1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1. 
2. Outdoor Locations:  NEMA 250, Type 3R. 
3. Washdown Locations:  NEMA 250, Type 4X Stainless Steel. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for 
compliance with installation tolerances and other conditions affecting performance of the Work. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 
otherwise indicated. 

B. Switches and Circuit Breakers Installed Between Variable Speed Controllers and Load:  Provide 
auxiliary contacts.   

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components. 

D. Install fuses in fusible devices and leave in the “off” position after final installation and testing. 

E. Switches shall be properly rated for the voltage of the system to which they are connected and 
shall have ampacity and horsepower rating corresponding to the load served. 

F. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems". 

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each enclosed switch and circuit breaker, component, 
connecting supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

3. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and 
malfunctioning controls and equipment. 

D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 
inspections. 

3.5 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly and lubricate as 
recommended by manufacturer. 

END OF SECTION 
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PART 1  GENERAL  

1.1 SUMMARY 

A. Section includes the following enclosed controllers rated 600 V and less: 

1. Full-voltage manual. 
2. Full-voltage magnetic. 

B. Related sections include the following: 

1. Division 01 Section “Demonstration and Training”. 
2. Division 01 Section “Construction Waste Management”.  
3. Division 26 Sections: 

a. “Common Work Results for Electrical” 
b. “Low Voltage Electrical Power Conductors and Cables”. 
c. “Grounding and Bonding for Electrical Systems” 
d. “Hangers and Supports for Electrical Systems”. 
e. “Identification for Electrical Systems”. 
f. “Fuses”. 

1.2 DEFINITIONS 

A. CPT:  Control power transformer. 

B. MCCB:  Molded-case circuit breaker. 

C. MCP:  Motor circuit protector. 

D. N.C.:  Normally closed. 

E. N.O.:  Normally open. 

F. OCPD:  Overcurrent protective device. 

1.3 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Enclosed controllers shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event". 

1.4 SUBMITTALS 

A. Product Data:  For each type of enclosed controller.  Include manufacturer's technical data on 
features, performance, electrical characteristics, ratings, and enclosure types and finishes. 

B. Shop Drawings:  For each enclosed controller.  Include dimensioned plans, elevations, sections, 
details, and required clearances and service spaces around controller enclosures. 

1. Show tabulations of the following: 

a. Each installed unit's type and details. 
b. Factory-installed devices. 
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c. Nameplate legends. 
d. Short-circuit current rating of integrated unit. 
e. Listed and labeled for integrated short-circuit current (withstand) rating of OCPDs 

in combination controllers by an NRTL acceptable to authorities having jurisdiction. 
f. Features, characteristics, ratings, and factory settings of individual OCPDs in 

combination controllers. 

2. Wiring Diagrams:  For power, signal, and control wiring. 

C. Qualification Data:  For qualified testing agency. 

D. Field quality-control reports. 

E. Operation and Maintenance Data:  For enclosed controllers to include in emergency, operation, 
and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and 
Maintenance Data”, include the following: 

1. Routine maintenance requirements for enclosed controllers and installed components. 
2. Manufacturer's written instructions for setting field-adjustable overload relays. 

F. Load-Current and Overload-Relay Heater List:  Compile after motors have been installed and 
arrange to demonstrate that selection of heaters suits actual motor nameplate full-load currents. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site 
testing. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. Comply with NFPA 70. 

D. IEEE Compliance:  Fabricate and test enclosed controllers according to IEEE 344 to withstand 
seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical 
Systems”. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Store enclosed controllers indoors in clean, dry space with uniform temperature to prevent 
condensation.  Protect enclosed controllers from exposure to dirt, fumes, water, corrosive 
substances, and physical damage. 

B. If stored in areas subject to weather, cover enclosed controllers to protect them from weather, 
dirt, dust, corrosive substances, and physical damage.  Remove loose packing and flammable 
materials from inside controllers. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation under the following 
conditions unless otherwise indicated: 

1. Ambient Temperature:  Not less than minus 22 deg F and not exceeding 104 deg F. 
2. Altitude:  Not exceeding 6600 feet. 
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1.8 COORDINATION 

A. Coordinate layout and installation of enclosed controllers with other construction including 
conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances 
and required clearances for equipment access doors and panels. 

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations. 

1.9 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Fuses for Fused Switches:  Equal to 10 percent of quantity installed for each size and 
type, but no fewer than three of each size and type. 

2. Control Power Fuses:  Equal to 10 percent of quantity installed for each size and type, 
but no fewer than two of each size and type. 

3. Indicating Lights:  Two of each type and color installed. 
4. Auxiliary Contacts:  Furnish one spare(s) for each size and type of magnetic controller 

installed. 
5. Power Contacts:  Furnish three spares for each size and type of magnetic contactor 

installed. 

PART 2  PRODUCTS 

2.1 FULL-VOLTAGE CONTROLLERS 

A. General Requirements for Full-Voltage Controllers:  Comply with NEMA ICS 2, general 
purpose, Class A. 

B. Motor-Starting Switches:  "Quick-make, quick-break" toggle or push-button action; marked to 
show whether unit is off or on. 

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

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
c. Siemens Energy & Automation, Inc. 
d. Square D; a brand of Schneider Electric. 
e. Or approved equal. 

2. Configuration:  Nonreversing. 
3. Flush or surface mounting as indicated. 
4. Green pilot light. 

C. Fractional Horsepower Manual Controllers:  "Quick-make, quick-break" toggle or push-button 
action; marked to show whether unit is off, on, or tripped. 

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

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
c. Siemens Energy & Automation, Inc. 
d. Square D; a brand of Schneider Electric. 
e. Or approved equal. 



SECTION 262913 - ENCLOSED CONTROLLERS FOR ELECTRICAL 
 

City of Vineland-Public Works Pole Barn Enclosed Controllers for Electrical 
 262913-4 

2. Configuration:  Nonreversing. 
3. Overload Relays:  Inverse-time-current characteristics; NEMA ICS 2, Class 20 tripping 

characteristics; heaters matched to nameplate full-load current of actual protected motor; 
external reset push button; bimetallic type. 

4. Flush or surface mounting as indicated. 
5. Green run pilot light. 
6. Controller shall be inoperative if overload element is removed. 

D. Magnetic Controllers:  Full voltage, across the line, electrically held. 

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

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
c. Siemens Energy & Automation, Inc. 
d. Square D; a brand of Schneider Electric. 
e. Or approved equal. 

2. Configuration:  Nonreversing. 
3. Contactor Coils:  Pressure-encapsulated type.  Coils shall be replaceable from the front 

without removing starter from the panel. 

a. Operating Voltage:  Depending on contactor NEMA size and line-voltage rating, 
manufacturer's standard matching control power or line voltage. 

4. Power Contacts:  Totally enclosed, double-break, silver-cadmium oxide; assembled to 
allow inspection and replacement without disturbing line or load wiring. 

5. Control Circuits:  120-V ac; obtained from integral CPT, with primary and secondary 
fuses of sufficient capacity to operate integral devices and remotely located pilot, 
indicating, and control devices. 

a. CPT Spare Capacity:  50 VA. 

6. Bimetallic Overload Relays: 

a. Inverse-time-current characteristic. 
b. Class 20 tripping characteristic. 
c. Heaters in each phase matched to nameplate full-load current of actual protected 

motor and with appropriate adjustment for duty cycle. 
d. Ambient compensated. 
e. Automatic resetting. 

7. NC/NO, isolated overload alarm contact. 
8. External overload reset push button. 
9. Flush or surface mounted as indicated. 
10. Red or green pilot light as indicated. 

E. Combination Magnetic Controller:  Factory-assembled combination of magnetic controller, 
OCPD, and disconnecting means. 

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

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
c. Siemens Energy & Automation, Inc. 
d. Square D; a brand of Schneider Electric. 
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e. Or approved equal. 

2. Fusible Disconnecting Means: 

a. NEMA KS 1, heavy-duty, horsepower-rated, fusible switch with clips or bolt pads to 
accommodate Class R fuses. 

b. Lockable Handle:  Accepts three padlocks and interlocks with cover in closed 
position. 

c. Auxiliary Contacts:  N.O./N.C., arranged to activate before switch blades open. 

3. Nonfusible Disconnecting Means: 

a. NEMA KS 1, heavy-duty, horsepower-rated, nonfusible switch. 
b. Lockable Handle:  Accepts three padlocks and interlocks with cover in closed 

position. 
c. Auxiliary Contacts:  N.O./N.C., arranged to activate before switch blades open. 

2.2 ENCLOSURES 

A. Enclosed Controllers:  NEMA ICS 6, to comply with environmental conditions at installed 
location. 

1. Dry and Clean Indoor Locations:  Type 1. 
2. Outdoor Locations:  Type 3R. 
3. Wash-Down Areas:  Type 4X Stainless Steel. 
4. Food Production and Packaging Locations:  NEMA 4X Stainless Steel. 

2.3 ACCESSORIES 

A. General Requirements for Control Circuit and Pilot Devices:  NEMA ICS 5; factory installed in 
controller enclosure cover unless otherwise indicated. 

1. Push Buttons, Pilot Lights, and Selector Switches:  Heavy-duty, oiltight type. 

a. Push Buttons:  Recessed, Shrouded types; momentary as indicated. 
b. Pilot Lights:  LED types; colors as indicated; push to test. 
c. Selector Switches:  Rotary type. 

B. Reversible N.C./N.O. auxiliary contact(s). 

C. Control Relays:  Auxiliary and adjustable solid-state time-delay relays. 

D. Phase-Failure, Phase-Reversal, and Undervoltage and Overvoltage Relays:  Solid-state 
sensing circuit with isolated output contacts for hard-wired connections.  Provide adjustable 
undervoltage, overvoltage, and time-delay settings. 

E. Sun shields installed on fronts, sides, and tops of enclosures installed outdoors and subject to 
direct and extended sun exposure. 

F. Cover gaskets for Type 1 enclosures. 

G. Terminals for connecting power factor correction capacitors to the load side of overload relays. 

H. Spare control wiring terminal blocks, quantity as indicated; wired. 
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PART 3  EXECUTION  

3.1 EXAMINATION 

A. Examine areas and surfaces to receive enclosed controllers, with Installer present, for 
compliance with requirements and other conditions affecting performance of the Work. 

B. Examine enclosed controllers before installation.  Reject enclosed controllers that are wet, 
moisture damaged, or mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Wall-Mounted Controllers:  Install enclosed controllers on walls with tops at uniform height 
unless otherwise indicated, and by bolting units to wall or mounting on lightweight structural-
steel channels bolted to wall.  For controllers not at walls, provide freestanding racks complying 
with Division 26 Section "Hangers and Supports for Electrical Systems”. 

B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components. 

C. Install fuses in each fusible-switch enclosed controller. 

D. Install fuses in control circuits if not factory installed.  Comply with requirements in Division 26 
Section "Fuses”. 

E. Install heaters in thermal overload relays.  Select heaters based on actual nameplate full-load 
amperes after motors have been installed. 

F. Install, connect, and fuse thermal-protector monitoring relays furnished with motor-driven 
equipment. 

G. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Identify enclosed controllers, components, and control wiring.  Comply with requirements for 
identification specified in Division 26 Section "Identification for Electrical Systems”. 

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs. 

2. Label each enclosure with engraved nameplate. 
3. Label each enclosure-mounted control and pilot device. 

3.4 CONTROL WIRING INSTALLATION 

A. Install wiring between enclosed controllers and remote devices and facility's central control 
system.   

B. Bundle, train, and support wiring in enclosures. 

C. Connect selector switches and other automatic-control selection devices where applicable. 

1. Connect selector switches to bypass only those manual- and automatic-control devices 
that have no safety functions when switch is in manual-control position. 
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2. Connect selector switches with enclosed-controller circuit in both manual and automatic 
positions for safety-type control devices such as low- and high-pressure cutouts, high-
temperature cutouts, and motor overload protectors. 

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each enclosed controller, component, connecting supply, 
feeder, and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 

1. Inspect controllers, wiring, components, connections, and equipment installation.  Test 
and adjust controllers, components, and equipment. 

2. Test insulation resistance for each enclosed-controller element, component, connecting 
motor supply, feeder, and control circuits. 

3. Test continuity of each circuit. 
4. Verify that voltages at controller locations are within plus or minus 10 percent of motor 

nameplate rated voltages.  If outside this range for any motor, notify Architect before 
starting the motor(s). 

5. Test each motor for proper phase rotation. 
6. Perform each electrical test and visual and mechanical inspection stated in 

NETA Acceptance Testing Specification.  Certify compliance with test parameters. 
7. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 
8. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and 

malfunctioning controls and equipment. 

D. Enclosed controllers will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports including a certified report that identifies enclosed 
controllers and that describes scanning results.  Include notation of deficiencies detected, 
remedial action taken, and observations after remedial action. 

3.6 ADJUSTING 

A. Set field-adjustable switches, auxiliary relays, time-delay relays, timers, and overload-relay 
pickup and trip ranges. 

3.7 PROTECTION 

A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's 
written instructions until enclosed controllers are ready to be energized and placed into service. 

B. Replace controllers whose interiors have been exposed to water or other liquids prior to 
Substantial Completion. 

END OF SECTION   
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PART 1  - GENERAL 

1.1 SUMMARY 

A. Section includes the following types of LED luminaires: 

1. LED Luminaires. 
2. Materials. 
3. Finishes. 
4. Luminaire support. 

1.2 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

C. Fixture: See "Luminaire." 

D. LED: Light-emitting diode. 

E. Lumen: Measured output of lamp and luminaire, or both. 

F. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Arrange in order of luminaire designation. 
2. Include data on features, accessories, and finishes. 
3. Include physical description and dimensions of luminaires. 
4. Include life, output (lumens, CCT, and CRI), and energy efficiency data. 
5. Photometric data and adjustment factors based on laboratory tests. 

a. Manufacturers' Certified Data: Photometric data certified by manufacturer's 
laboratory with a current accreditation under the National Voluntary Laboratory 
Accreditation Program for Energy Efficient Lighting Products. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation 
and maintenance manuals. 

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes. 

1.5 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's 
laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products. 

B. Provide luminaires from a single manufacturer for each luminaire type. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
before shipping. 

1.7 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that 
fail in materials or workmanship within specified warranty period. 

B. Warranty Period: Five year(s) from date of Substantial Completion. 

PART 2  - PRODUCTS 

2.1 LUMINAIRE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. Standards: 

1. ENERGY STAR certified. 
2. Recessed luminaires shall comply with NEMA LE 4. 

C. Lamps dimmable from 100 percent to 0 percent of maximum light output. 

D. Internal driver. 

E. Nominal Operating Voltage: As indicated. 

1. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated. 

2.2 MANUFACTURERS  

A. In Lighting Fixture Schedule where titles below are column or row headings that introduce lists, 
the following requirements apply to product selections: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified, or approved equal.   

2.3 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 
2. Sheet metal components shall be steel unless otherwise indicated. 
3. Form and support to prevent warping and sagging. 

B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position. 
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C. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels 
where they will be readily visible to service personnel, but not seen from normal viewing angles 
when lamps are in place. 

2.4 METAL FINISHES 

A. Variations in finishes are unacceptable in the same piece. 

2.5 LUMINAIRE SUPPORT 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems". 

B. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 
connections before luminaire installation. Proceed with installation only after unsatisfactory 
conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

C. Install lamps in each luminaire. 

D. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and relamping. 
3. Provide support for luminaire without causing deflection of ceiling. 
4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and vertical force of 400 percent of luminaire weight. 

E. Ceiling-Grid-Mounted Luminaires: 

1. Secure to any required outlet box. 
2. Luminaire installed in or on lay-in ceiling system shall be supported independently of the 

ceiling system grid with No. 14 galvanized support wires at two opposite corners of the 
fixture from the building structural system. 

3. Use approved devices and support components to connect luminaire to ceiling grid and 
building structure in a minimum of four locations, spaced near corners of luminaire. 

F. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables" for wiring connections. 

3.3 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 
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1. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation. 

B. Luminaire will be considered defective if it does not pass operation tests and inspections. 

C. Prepare test and inspection reports. 

END OF SECTION 
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PART 1   - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Exit signs. 
2. Luminaire supports. 

1.2 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

C. Lumen: Measured output of lamp and luminaire, or both. 

D. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of emergency lighting unit and exit sign. 

1. Include data on features, accessories, and finishes. 
2. Include physical description of the unit and dimensions. 
3. Include life, output of luminaire (lumens, CCT, and CRI), and energy-efficiency data. 
4. Include photometric data and adjustment factors based on laboratory tests for each 

luminaire type. 

a. Manufacturers' Certified Data: Photometric data certified by manufacturer's 
laboratory with a current accreditation under the National Voluntary Laboratory 
Accreditation Program for Energy Efficient Lighting Products. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and lighting systems to include in emergency, 
operation, and maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's 
laboratory that is accredited under the National Volunteer Laboratory Accreditation Program for 
Energy Efficient Lighting Products. 

B. Comply with NFPA 70. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
before shipping. 

1.7 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that 
fail in materials or workmanship within specified warranty period. 
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1. Warranty Period: Five year(s) from date of Substantial Completion. 

PART 2   - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. NRTL Compliance: Fabricate and label exit signs to comply with UL 924. 

C. Comply with NFPA 70 and NFPA 101. 

2.2 MANUFACTURERS 

A. In Lighting Fixture Schedule where titles below are column or row headings that introduce lists, 
the following requirements apply to product selections: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified, or approved equal. 

2.3 EXIT SIGNS 

A. General Requirements for Exit Signs: Comply with UL 924; for sign colors, visibility, luminance, 
and lettering size, comply with authorities having jurisdiction. 

1. Operating at nominal voltage of 120 V or 277 V ac as indicated. 
2. Lamps for AC Operation: LEDs; 50,000 hours minimum rated lamp life. 

2.4 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 
2. Sheet metal components shall be steel unless otherwise indicated. 
3. Form and support to prevent warping and sagging. 

B. Doors, Frames, and Other Internal Access: 

1. Smooth operating, free of light leakage under operating conditions. 
2. Designed to permit relamping without use of tools. 
3. Designed to prevent doors, frames, lenses, diffusers, and other components from falling 

accidentally during relamping and when secured in operating position. 

2.5 METAL FINISHES 

A. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 

2.6 LUMINAIRE SUPPORT COMPONENTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems". 
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PART 3   - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for conditions affecting performance of luminaires. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 
connections before luminaire installation. 

C. Examine walls and ceilings for suitable conditions where exit signs units will be installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

C. Install lamps in each luminaire.  

D. Supports: 

1. Sized and rated for luminaire weight. 
2. Provide support for luminaire without causing deflection of ceiling. 
3. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and vertical force of 400 percent of luminaire weight. 

E. Ceiling Grid Mounted Luminaires: 

1. Secure to any required outlet box. 
2. Use approved devices and support components to connect luminaire to ceiling grid and 

building structure in a minimum of four locations, spaced near corners of luminaire. 

F. Wall-Mounted Luminaire Support: 

1. Attached to structural members in walls. 
2. Do not attach luminaries directly to gypsum board. 

 
END OF SECTION 
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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. Telecommunications mounting elements. 
2. Backboards. 
3. Telecommunications equipment racks and cabinets. 
4. Grounding. 

B. Related sections include the following: 

1. Division 26 Sections: 

a. “Common Work Results for Electrical” 
b.  “Grounding and Bonding for Electrical Systems” 
c.  “Identification for Electrical Systems”. 
d. “Cable Trays for Electrical Systems”. 

2. Division 27 Sections: 

a. "Communications Horizontal Cabling" for voice and data cabling associated with 
system panels and devices. 

1.3 DEFINITIONS 

A. Basket Cable Tray:  A fabricated structure consisting of wire mesh bottom and side rails. 

B. BICSI:  Building Industry Consulting Service International. 

C. Ladder Cable Tray:  A fabricated structure consisting of two longitudinal side rails connected by 
individual transverse members (rungs). 

D. LAN: Local area network. 

E. RCDD:  Registered Communications Distribution Designer. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes for equipment 
racks and cabinets.  Include rated capacities, operating characteristics, electrical 
characteristics, and furnished specialties and accessories. 

B. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and field 
inspector. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff. 
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1. Layout Responsibility:  Preparation of Shop Drawings shall be under the direct 
supervision of RCDD. 

2. Installation Supervision:  Installation shall be under the direct supervision of Registered 
Technician, who shall be present at all times when Work of this Section is performed at 
Project site. 

3. Field Inspector:  Currently registered by BICSI as RCDD to perform the on-site 
inspection. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A. 

D. Grounding:  Comply with ANSI-J-STD-607-A. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install equipment frames and cable trays until 
spaces are enclosed and weathertight, wet work in spaces is complete and dry, and work above 
ceilings is complete. 

1.7 COORDINATION 

A. Coordinate layout and installation of communications equipment with Owner's 
telecommunications and LAN equipment and service suppliers.  Coordinate service entrance 
arrangement with local exchange carrier. 

1. Meet jointly with telecommunications and LAN equipment suppliers, local exchange 
carrier representatives, and Owner to exchange information and agree on details of 
equipment arrangements and installation interfaces. 

2. Record agreements reached in meetings and distribute them to other participants. 
3. Adjust arrangements and locations of distribution frames, cross-connects, and patch 

panels in equipment rooms to accommodate and optimize arrangement and space 
requirements of telephone switch and LAN equipment. 

4. Adjust arrangements and locations of equipment with distribution frames, cross-connects, 
and patch panels of cabling systems of other communications, electronic safety and 
security, and related systems that share space in the equipment room. 

B. Coordinate location of power raceways and receptacles with locations of communications 
equipment requiring electrical power to operate. 

PART 2 - PRODUCTS 

2.1 PATHWAYS 

A. General Requirements:  Comply with TIA/EIA-569-A. 

B. Cable Support:  NRTL labeled.  Cable support brackets shall be designed to prevent 
degradation of cable performance and pinch points that could damage cable.  Cable tie slots 
fasten cable ties to brackets. 

1. Comply with NFPA 70 and UL 2043 for fire-resistant and low-smoke-producing 
characteristics. 

2. Support brackets with cable tie slots for fastening cable ties to brackets. 
3. Lacing bars, spools, J-hooks, and D-rings. 
4. Straps and other devices. 

C. Cable Trays:  Refer to section “Cable Trays for Electrical Systems” for cable trays. 
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D. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for 
Electrical Systems”.  Flexible metal conduit shall not be used. 

1. Outlet boxes shall be no smaller than 4 inch square, and 2-1/8 inches deep.  Provide all 
trim rings required to install in wall. 

2.2 BACKBOARDS 

A. Backboards:  Plywood, fire-retardant treated, 3/4 by 48 by 96 inches. Comply with requirements 
for plywood backing panels specified in Division 06 Section "Rough Carpentry". 

2.3 EQUIPMENT FRAMES 

A. Basis of Design:  Subject to compliance with requirements, provide Great Lakes GL24WM 
Series swing out wall rack or comparable product by the following: 

1. Hubbell Premise Wiring. 
2. Eaton Cooper B-Line. 
3. Panduit Corp. 
4. Middle Atlantic 

B. General Frame Requirements: 

1. Distribution Frames:  Wall mounted, modular-steel units designed for telecommunications 
terminal support and coordinated with dimensions of units to be supported. 

2. Module Dimension:  Width compatible with EIA 310 standard, 19-inch panel mounting. 
3. Finish:  Manufacturer's standard black finish, baked-polyester powder coat. 

C. Modular Wall Cabinets: 

1. Wall mounting. 
2. Steel construction. 
3. Treated to resist corrosion. 
4. Lockable front and rear doors. 
5. Louvered side panels. 
6. Cable access provision top and bottom. 
7. Grounding lug. 
8. Roof mounted fan. 
9. Power strip. 

D. Cable Management for Equipment Frames: 

1. Metal, with integral wire retaining fingers. 
2. Baked-polyester powder coat finish. 
3. Vertical cable management panels shall have front and rear channels, with covers. 
4. Provide horizontal crossover cable manager at the top of each relay rack, with a 

minimum height of two rack units each. 

2.4 POWER STRIPS 

A. Power Strips:  Comply with UL 1363. 

1. Rack mounting. 
2. Six, 15-A, 120-V ac, NEMA WD 6, Configuration 5-15R receptacles. 
3. LED indicator lights for power and protection status. 
4. LED indicator lights for reverse polarity and open outlet ground. 
5. Circuit Breaker and Thermal Fusing:  When protection is lost, circuit opens and cannot be 

reset. 
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6. Circuit Breaker and Thermal Fusing:  Unit continues to supply power if protection is lost. 
7. Cord connected with 15-foot line cord. 
8. Rocker-type on-off switch, illuminated when in on position. 
9. Peak Single-Impulse Surge Current Rating:  33 kA per phase. 
10. Protection modes shall be line to neutral, line to ground, and neutral to ground.  UL 1449 

clamping voltage for all 3 modes shall be not more than 330 V. 

2.5 GROUNDING 

A. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical 
Systems”. for grounding conductors and connectors. 

B. Telecommunications Main Bus Bar: 

1. Connectors:  Mechanical type, cast silicon bronze, solderless exothermic-type wire 
terminals, and long-barrel, two-bolt connection to ground bus bar. 

2. Ground Bus Bar:  Copper, minimum 1/4 inch thick by 4 inches wide  with 9/32-inch holes 
spaced 1-1/8 inches apart. 

3. Stand-Off Insulators:  Comply with UL 891 for use in switchboards, 600 V.  Lexan or 
PVC, impulse tested at 5000 V. 

C. Comply with ANSI-J-STD-607-A. 

2.6 LABELING 

A. Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including label 
stocks, laminating adhesives, and inks used by label printers. 

PART 3 - EXECUTION 

3.1 ENTRANCE FACILITIES 

A. Contact telecommunications service provider and arrange for installation of demarcation point, 
protected entrance terminals, and a housing when so directed by service provider. 

B. Install underground pathways complying with recommendations in TIA/EIA-569-A, "Entrance 
Facilities" Article. 

3.2 Install underground entrance pathway complying with Division 26 Section "Raceway and Boxes 
for Electrical Systems”. 

A. Comply with NECA 1. 

B. Comply with BICSI TDMM for layout and installation of communications equipment rooms. 

C. Cable Trays:  Comply with NEMA VE 2 and TIA/EIA-569-A-7. 

D. Bundle, lace, and train conductors and cables to terminal points without exceeding 
manufacturer's limitations on bending radii.  Install lacing bars and distribution spools. 

3.3 FIRESTOPPING 

A. Comply with requirements in Division 07 Section "Penetration Firestopping”. Comply with 
TIA/EIA-569-A, Annex A, "Firestopping”. 

B. Comply with BICSI TDMM, "Firestopping Systems" Article. 
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3.4 GROUNDING 

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" 
Chapter. 

B. Comply with ANSI-J-STD-607-A. 

C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing 
at least 2-inch clearance behind the grounding bus bar.  Connect grounding bus bar with a 
minimum No. 4 AWG grounding electrode conductor from grounding bus bar to suitable 
electrical building ground. 

D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG 
equipment grounding conductor. 

1. Bond the shield of shielded cable to the grounding bus bar in communications rooms and 
spaces. 

3.5 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with 
requirements in Division 26 Section "Identification for Electrical Systems. "Comply with 
requirements in Division 09 Section "Interior Painting" for painting backboards.  For fire-resistant 
plywood, do not paint over manufacturer's label. 

B. See Division 27 Section "Communications Horizontal Cabling" for additional identification 
requirements.  See Evaluations for discussion of TIA/EIA standard as it applies to this Section. 
Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for Class 2 
level of administration. 

C. Labels shall be preprinted or computer-printed type. 

END OF SECTION 
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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. Pathways. 
2. UTP cabling. 
3. Cable connecting hardware, patch panels, and cross-connects. 
4. Telecommunications outlet/connectors. 
5. Cabling system identification products. 
6. Cable management system. 

B. Related Sections include the following: 

1. Division 26 Sections: 

a. “Common Work Results for Electrical”. 
b. “Raceways and Boxes for Electrical Systems”. 
c. “Identification for Electrical Systems”. 

1.3 DEFINITIONS 

A. BICSI:  Building Industry Consulting Service International. 

B. Consolidation Point:  A location for interconnection between horizontal cables extending from 
building pathways and horizontal cables extending into furniture pathways. 

C. Cross-Connect:  A facility enabling the termination of cable elements and their interconnection 
or cross-connection. 

D. EMI:  Electromagnetic interference. 

E. IDC:  Insulation displacement connector. 

F. Cable Tray:  A fabricated structure consisting of two longitudinal side rails connected by 
individual transverse members (rungs). 

G. LAN:  Local area network. 

H. Outlet/Connectors:  A connecting device in the work area on which horizontal cable or outlet 
cable terminates. 

I. RCDD:  Registered Communications Distribution Designer. 

J. UTP:  Unshielded twisted pair. 

1.4 HORIZONTAL CABLING DESCRIPTION 

A. Horizontal cable and its connecting hardware provide the means of transporting signals 
between the telecommunications outlet/connector and the horizontal cross-connect located in 
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the communications equipment room.  This cabling and its connecting hardware are called 
"permanent link”, a term that is used in the testing protocols. 

1. TIA/EIA-568-B.1 requires that a minimum of two telecommunications outlet/connectors 
be installed for each work area. 

2. Horizontal cabling shall contain no more that one transition point or consolidation point 
between the horizontal cross-connect and the telecommunications outlet/connector. 

3. Bridged taps and splices shall not be installed in the horizontal cabling. 
4. Splitters shall not be installed as part of the optical fiber cabling. 

B. A Work area is approximately 100 sq. ft., and includes the components that extend from the 
telecommunications outlet/connectors to the station equipment. 

C. The maximum allowable horizontal cable length is 295 feet.  This maximum allowable length 
does not include an allowance for the length of 16 feet to the workstation equipment.  The 
maximum allowable length does not include an allowance for the length of 16 feet in the 
horizontal cross-connect. 

1.5 PERFORMANCE REQUIREMENTS 

A. General Performance:  Horizontal cabling system shall comply with transmission standards in 
TIA/EIA-568-B.1 for Category 6, when tested according to test procedures of this standard. 

1.6 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings: 

1. System Labeling Schedules:  Electronic copy of labeling schedules, in software and 
format selected by Owner. 

2. System Labeling Schedules:  Electronic copy of labeling schedules that are part of the 
cabling and asset identification system of the software. 

3. Cabling administration drawings and printouts. 
4. Wiring diagrams to show typical wiring schematics, including the following: 

a. Cross-connects. 
b. Patch panels. 
c. Patch cords. 

5. Cross-connects and patch panels.  Detail mounting assemblies and show elevations and 
physical relationship between the installed components. 

C. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and field 
inspector. 

D. Source quality-control reports. 

E. Field quality-control reports. 

F. Maintenance Data:  For splices and connectors to include in maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff. 

1. Layout Responsibility:  Preparation of Shop Drawings by an RCDD. 



SECTION 271500 – COMMUNICATIONS HORIZONTAL CABLING 

City of Vineland-Public Works Pole Barn Communications Horizontal Cabling 
 271500-3 

2. Installation Supervision:  Installation shall be under the direct supervision of Registered 
Technician, who shall be present at all times when Work of this Section is performed at 
Project site. 

3. Testing Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site testing. 

B. Testing Agency Qualifications:  An NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to supervise 
on-site testing. 

C. Surface-Burning Characteristics:  As determined by testing identical products according to 
ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 
applicable testing agency. 

1. Flame-Spread Index:  25 or less. 
2. Smoke-Developed Index:  50 or less. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

E. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A. 

F. Grounding:  Comply with ANSI-J-STD-607-A. 

1.8 DELIVERY, STORAGE AND HANDLING 

A. Test cables upon receipt at Project site. 

1. Test each pair of UTP cable for open and short circuits. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install cables and connecting materials until wet 
work in spaces is complete and dry, and temporary HVAC system is operating and maintaining 
ambient temperature and humidity conditions at occupancy levels during the remainder of the 
construction period. 

1.10 COORDINATION 

A. Coordinate layout and installation of telecommunications pathways and cabling with Owner's 
telecommunications and LAN equipment and service suppliers. 

B. Coordinate telecommunications outlet/connector locations with location of power receptacles at 
each work area. 

1.11 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Patch-Panel Units:  One of each type. 
2. Device Plates:  One of each type. 
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PART 2 - PRODUCTS 

2.1 PATHWAYS 

A. General Requirements:  Comply with TIA/EIA-569-A. 

B. Cable Support:  NRTL labeled for support of Category 6 cabling, designed to prevent 
degradation of cable performance and pinch points that could damage cable. 

1. Support brackets with cable tie slots for fastening cable ties to brackets. 
2. Lacing bars, spools, J-hooks, and D-rings. 
3. Straps and other devices. 

C. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for 
Electrical Systems".  Flexible metal conduit shall not be used. 

1. Outlet boxes shall be no smaller than 4 inch square, and 2-1/8 inches deep.  Provide all 
trim rings required to install in wall. 

2.2 BACKBOARDS 

A. Backboards:  Plywood, fire-retardant treated, 3/4 by 48 by 96 inches.  Comply with 
requirements in Division 06 Section "Rough Carpentry" for plywood backing panels. 

2.3 UTP CABLE 

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

1. Belden CDT Inc.; Electronics Division. 
2. Berk-Tek; a Nexans company. 
3. Mohawk; a division of Belden CDT. 
4. Nordex/CDT; a subsidiary of Cable Design Technologies. 
5. Superior Essex Inc. 
6. SYSTIMAX Solutions; a CommScope, Inc. brand. 

B. Description:  100-ohm, 4-pair UTP, covered with a thermoplastic jacket. 

1. Comply with ICEA S-90-661 for mechanical properties. 
2. Comply with TIA/EIA-568-B.1 for performance specifications. 
3. Comply with TIA/EIA-568-B.2, Category 6. 
4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying 

with UL 444 and NFPA 70 for the following types: 

a. Communications, General Purpose:  Type CM or CMG. 
b. Communications, Plenum Rated:  Type CMP, complying with NFPA 262. 
c. Communications, Riser Rated:  Type CMR, complying with UL 1666. 
d. Communications, Limited Purpose:  Type CMX. 
e. Multipurpose:  Type MP or MPG. 
f. Multipurpose, Plenum Rated:  Type MPP, complying with NFPA 262. 
g. Multipurpose, Riser Rated:  Type MPR or MPP, complying with UL 1666. 

C. Color:  Voice cables shall have white outer jacket.  Data cables shall have blue outer jacket. 
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2.4 UTP CABLE HARDWARE 

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

1. Hubbell Premise Wiring. 
2. Leviton Voice & Data Division. 
3. Panduit Corp. 
4. Siemon Co. (The). 
5. SYSTIMAX Solutions; a CommScope, Inc. brand. 
6. Tyco Electronics/AMP Netconnect; Tyco International Ltd. 

B. General Requirements for Cable Connecting Hardware:  Comply with TIA/EIA-568-B.2, IDC 
type, with modules designed for punch-down caps or tools.  Cables shall be terminated with 
connecting hardware of same category or higher. 

C. Connecting Blocks:  110-style IDC for Category 6.  Provide blocks for the number of cables 
terminated on the block, plus 25 percent spare.  Integral with connector bodies, including plugs 
and jacks where indicated. 

D. Cross-Connect:  Modular array of connecting blocks arranged to terminate building cables and 
permit interconnection between cables. 

1. Number of Terminals per Field:  One for each conductor in assigned cables. 

E. Patch Panel:  Modular panels housing multiple-numbered jack units with IDC-type connectors at 
each jack for permanent termination of pair groups of installed cables. 

1. Number of Jacks per Field:  One for each four-pair UTP cable indicated. 

F. Jacks and Jack Assemblies:  Modular, color-coded, eight-position modular receptacle units with 
integral IDC-type terminals. 

G. Patch Cords:  Factory-made, four-pair cables; terminated with eight-position modular plug at 
each end. 

1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure 
Category 6 performance.  Patch cords shall have latch guards to protect against 
snagging. 

2. Patch cords shall have color-coded boots for circuit identification. 
3. Provide patch cables for each cable terminated on patch panels. Patch cables lengths 

shall be distributed as follows: 4 foot (50% of total); 7 foot (40% of total); and 10 (10% of 
total). 

2.5 TELECOMMUNICATIONS OUTLET/CONNECTORS 

A. Jacks:  100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular.  Comply 
with TIA/EIA-568-B.1, Category 6. 

B. Workstation Outlets:  Four-port-connector assemblies mounted in single faceplate. 

1. Faceplate: Match type and finish as indicated in Division 26 Section "Wiring Devices". 
2. For use with snap-in jacks accommodating any combination of UTP cords. 

a. Flush mounting jacks, positioning the cord at a 45-degree angle. 

3. Legend:  Snap-in, clear-label covers and machine-printed paper inserts. 
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4. Voice jacks shall be white color and data jacks shall be blue color.   

2.6 GROUNDING 

A. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical 
Systems" for grounding conductors and connectors. 

B. Comply with ANSI-J-STD-607-A. 

2.7 IDENTIFICATION PRODUCTS 

A. Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label stocks, laminating 
adhesives, and inks used by label printers. 

B. Comply with requirements in Division 26 Section "Identification for Electrical Systems”. 

2.8 SOURCE QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to evaluate cables. 

B. Factory test UTP on reels according to TIA/EIA-568-B.1. 

C. Factory test UTP cables according to TIA/EIA-568-B.2. 

D. Cable will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 ENTRANCE FACILITIES 

A. Coordinate backbone cabling with the protectors and demarcation point provided by 
communications service provider. 

3.2 WIRING METHODS 

A. Wiring Method:  Install cables in raceways, j-hooks, and cable trays except within consoles, 
cabinets, desks, and counters and except in accessible ceiling spaces, in attics, and in gypsum 
board partitions where unenclosed wiring method may be used.  Conceal raceway and cables 
except in unfinished spaces. 

1. Install plenum cable in environmental air spaces, including plenum ceilings. 
2. Comply with requirements for raceways and boxes specified in Division 26 Section 

"Raceway and Boxes for Electrical Systems”. 

B. Wiring Method:  Conceal conductors and cables in accessible ceilings, walls, and floors where 
possible. 

C. Wiring within Enclosures:  Bundle, lace, and train cables to terminal points with no excess and 
without exceeding manufacturer's limitations on bending radii.  Provide and use lacing bars and 
distribution spools. 
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3.3 INSTALLATION OF PATHWAYS 

A. Comply with requirements for demarcation point, pathways, cabinets, and racks specified in 
Division 27 Section "Communications Equipment Room Fittings”.  Drawings indicate general 
arrangement of pathways and fittings. 

B. Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of bends 
between pull points. 

C. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems" 
for installation of conduits and wireways. 

D. Install manufactured conduit sweeps and long-radius elbows whenever possible. 

E. Pathway Installation in Communications Equipment Rooms: 

1. Position conduit ends adjacent to a corner on backboard where a single piece of plywood 
is installed, or in the corner of room where multiple sheets of plywood are installed 
around perimeter walls of room. 

2. Install cable trays to route cables if conduits cannot be located in these positions. 
3. Secure conduits to backboard when entering room from overhead. 
4. Extend conduits 3 inches above finished floor. 
5. Install metal conduits with grounding bushings and connect with grounding conductor to 

grounding system. 

F. Backboards:  Install backboards with 96-inch dimension vertical.  Butt adjacent sheets tightly, 
and form smooth gap-free corners and joints. 

3.4 INSTALLATION OF CABLES 

A. Comply with NECA 1. 

B. General Requirements for Cabling: 

1. Comply with TIA/EIA-568-B.1. 
2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices”. 
3. Install 110-style IDC termination hardware unless otherwise indicated. 
4. MUTOA shall not be used as a cross-connect point. 
5. Consolidation points may be used only for making a direct connection to 

telecommunications outlet/connectors: 

a. Do not use consolidation point as a cross-connect point, as a patch connection, or 
for direct connection to workstation equipment. 

b. Locate consolidation points for UTP at least 49 feet from communications 
equipment room. 

6. Terminate conductors; no cable shall contain unterminated elements.  Make terminations 
only at indicated outlets, terminals, cross-connects, and patch panels. 

7. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 
inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, 
and terminals. 

8. Install lacing bars to restrain cables, to prevent straining connections, and to prevent 
bending cables to smaller radii than minimums recommended by manufacturer. 

9. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling 
Termination Practices" Chapter.  Install lacing bars and distribution spools. 
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10. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable 
between termination, tap, or junction points.  Remove and discard cable if damaged 
during installation and replace it with new cable. 

11. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat 
lamps shall not be used for heating. 

12. In the communications equipment room, install a 10-foot-long service loop on each end of 
cable. 

13. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable”.  Monitor cable pull 
tensions. 

C. UTP Cable Installation: 

1. Comply with TIA/EIA-568-B.2. 
2. Do not untwist UTP cables more than 1/2 inch from the point of termination to maintain 

cable geometry. 

D. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces 
with terminating hardware and interconnection equipment. 

2. Suspend UTP cable not in a wireway or pathway a minimum of 8 inches above ceilings 
by cable supports not more than 60 inches apart. 

3. Cable shall not be run through structural members or in contact with pipes, ducts, or 
other potentially damaging items. 

E. Group connecting hardware for cables into separate logical fields. 

F. Separation from EMI Sources: 

1. Comply with BICSI TDMM and TIA/EIA-569-A for separating unshielded copper voice 
and data communication cable from potential EMI sources, including electrical power 
lines and equipment. 

2. Separation between open communications cables or cables in nonmetallic raceways and 
unshielded power conductors and electrical equipment shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches. 
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches. 
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches. 

3. Separation between communications cables in grounded metallic raceways and 
unshielded power lines or electrical equipment shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches. 
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches. 
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches. 

4. Separation between communications cables in grounded metallic raceways and power 
lines and electrical equipment located in grounded metallic conduits or enclosures shall 
be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  No requirement. 
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches. 
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches. 

5. Separation between Communications Cables and Electrical Motors and Transformers, 5 
kVA or HP and Larger:  A minimum of 48 inches. 

6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 5 
inches. 
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3.5 FIRESTOPPING 

A. Comply with requirements in Division 07 Section "Penetration Firestopping”. 

B. Comply with TIA/EIA-569-A, Annex A, "Firestopping”. 

C. Comply with BICSI TDMM, "Firestopping Systems" Article. 

3.6 GROUNDING 

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" 
Chapter. 

B. Comply with ANSI-J-STD-607-A. 

C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing 
at least 2-inch clearance behind the grounding bus bar.  Connect grounding bus bar with a 
minimum No. 4 AWG grounding electrode conductor from grounding bus bar to suitable 
electrical building ground. 

D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG 
equipment grounding conductor. 

3.7 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with 
requirements for identification specified in Division 26 Section "Identification for Electrical 
Systems”. 

1. Administration Class:  1. 
2. Color-code cross-connect fields.  Apply colors to voice and data service backboards, 

connections, covers, and labels. 

B. Using cable management system software specified in Part 2, develop Cabling Administration 
Drawings for system identification, testing, and management.  Use unique, alphanumeric 
designation for each cable and label cable, jacks, connectors, and terminals to which it 
connects with same designation.  At completion, cable and asset management software shall 
reflect as-built conditions.  Identification for each component shall comply with the Owner’s 
telecommunication standards.   

C. Comply with requirements in Division 09 Section "Interior Painting" for painting backboards.  For 
fire-resistant plywood, do not paint over manufacturer's label. 

D. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for Class 2 
level of administration, including optional identification requirements of this standard. 

E. Cable Schedule:  Post in prominent location in each equipment room and wiring closet.  List 
incoming and outgoing cables and their designations, origins, and destinations.  Protect with 
rigid frame and clear plastic cover.  Furnish an electronic copy of final comprehensive 
schedules for Project. 

F. Cabling Administration Drawings:  Show building floor plans with cabling administration-point 
labeling.  Identify labeling convention and show labels for telecommunications closets, 
backbone pathways and cables, entrance pathways and cables, terminal hardware and 
positions, horizontal cables, work areas and workstation terminal positions, grounding buses 
and pathways, and equipment grounding conductors.  Follow convention of TIA/EIA-606-A.  
Furnish electronic record of all drawings, in software and format selected by Owner. 
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G. Cable and Wire Identification: 

1. Label each cable within 4 inches of each termination and tap, where it is accessible in a 
cabinet or junction or outlet box, and elsewhere as indicated. 

2. Each wire connected to building-mounted devices is not required to be numbered at 
device if color of wire is consistent with associated wire connected and numbered within 
panel or cabinet. 

3. Label each terminal strip and screw terminal in each cabinet, rack, or panel. 

a. Individually number wiring conductors connected to terminal strips, and identify 
each cable or wiring group being extended from a panel or cabinet to a building-
mounted device shall be identified with name and number of particular device as 
shown. 

b. Label each unit and field within distribution racks and frames. 

4. Identification within Connector Fields in Equipment Rooms and Wiring Closets:  Label 
each connector and each discrete unit of cable-terminating and connecting hardware.  
Where similar jacks and plugs are used for both voice and data communication cabling, 
use a different color for jacks and plugs of each service. 

H. Labels shall be preprinted or computer-printed type with printing area and font color that 
contrasts with cable jacket color but still complies with requirements in TIA/EIA-606-A. 

1. Cables use flexible vinyl or polyester that flex as cables are bent. 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Visually inspect UTP cable jacket materials for NRTL certification markings.  Inspect 
cabling terminations in communications equipment rooms for compliance with color-
coding for pin assignments, and inspect cabling connections for compliance with TIA/EIA-
568-B.1. 

2. Visually confirm Category 6, marking of outlets, cover plates, outlet/connectors, and 
patch panels. 

3. Visually inspect cable placement, cable termination, grounding and bonding, equipment 
and patch cords, and labeling of all components. 

4. UTP Performance Tests: 

a. Test for each outlet and MUTOA.  Perform the following tests according to 
TIA/EIA-568-B.1 and TIA/EIA-568-B.2: 

1) Wire map. 
2) Length (physical vs. electrical, and length requirements). 
3) Insertion loss. 
4) Near-end crosstalk (NEXT) loss. 
5) Power sum near-end crosstalk (PSNEXT) loss. 
6) Equal-level far-end crosstalk (ELFEXT). 
7) Power sum equal-level far-end crosstalk (PSELFEXT). 
8) Return loss. 
9) Propagation delay. 
10) Delay skew. 
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5. Final Verification Tests:  Perform verification tests for UTP and optical fiber systems after 
the complete communications cabling and workstation outlet/connectors are installed. 

a. Voice Tests:  These tests assume that dial tone service has been installed.  
Connect to the network interface device at the demarcation point.  Go off-hook and 
listen and receive a dial tone.  If a test number is available, make and receive a 
local, long distance, and digital subscription line telephone call. 

b. Data Tests:  These tests assume the Information Technology Staff has a network 
installed and is available to assist with testing.  Connect to the network interface 
device at the demarcation point.  Log onto the network to ensure proper 
connection to the network. 

D. Document data for each measurement.  Data for submittals shall be printed in a summary report 
that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to the 
computer, saved as text files, and printed and submitted. 

E. End-to-end cabling will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

END OF SECTION   
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DETAILED SPECIFICATIONS 
 
 
PROJECT SITE 
 
 The Project Site consists of Block 2232, Lots 18, 19, 20 & 21 with an area of 259,870.6 square 
feet (5.97± acres) with frontage along W. Park Avenue and N. West Avenue, these areas being in 
the City of Vineland, County of Cumberland, State of New Jersey, all as shown on the Contract 
Plans. 
 
 
SCHEDULE OF DRAWINGS 
 
 

Sheet 
Number Sheet Title Drawing 

Date 

Latest 
Revision 

Date 
1 Cover Sheet 10/08/2024 - 
2 Demolition Plan 10/08/2024 - 
3 Site Plan 10/08/2024 - 
4 Grading Plan 10/08/2024 - 
5 Utility Plan 10/08/2024 - 
6 Landscape & Lighting Plan 10/08/2024 - 
7 Erosion and Sediment Control Plan 10/08/2024 - 
8 Erosion and Sediment Control Details 10/08/2024 - 
9 Site Details 1 10/08/2024 - 

10 Site Details 2 10/08/2024 - 
11 Site Details 3 10/08/2024 - 

 
 
SCOPE OF WORK 
 
 The intent of this Contract is to provide for the construction and completion in every detail 
of work described.  The Contractor shall furnish all labor, materials, equipment and transportation 
necessary to complete the work in accordance with the plans and specifications. 
 
 Lines and grades will be the responsibility of the Contractor.  Sufficient benchmarks have 
been provided on the contract plans to perform the work in this proposal. 
 
 The work of this project shall include, but not be limited to, construction of a Public Works 
Facility along with associated site, stormwater, utility, landscaping, lighting, and soil erosion 
measures as shown on the Contract Plans. 
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CONSTRUCTION LAYOUT 
 
 The contractor shall be responsible for all construction layout. 
 
MAINTENANCE AND PROTECTION OF TRAFFIC 
 
 The Contractor is responsible for maintaining traffic accessibility at all times to respective 
homes, businesses and streets.  Prior to the start of work on any street within the Contract Limits, 
the Police and Fire Department, Board of Education, Rescue Squad and Ambulance Services, 
and City of Vineland Division of Solid Waste Management must be notified at least two days (48 
hours) in advance. 
 
 Traffic Control plans, and detour plans if applicable, are included within these contract 
documents.  The Contractor shall submit a work schedule to the Engineer for approval prior to the 
beginning of any construction under this contract.  The Contractor shall supply the Engineer with 
a list of people, representing the Contractor at a supervisory level, and their telephone numbers; 
any one of which shall be available, via telephone, on a 24 hours a day seven days a week basis 
to handle any emergency situations that may arise throughout the extent of this contract. 
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SECTION 1 - TRAFFIC CONTROL 

 
 This work shall consist of the planning for and the carrying out of maintenance and 
protection of vehicular and/or pedestrian traffic and to provide for the safe and convenient 
passage of such traffic, within the scope of this project.  Maintenance and protection of traffic 
includes furnishing, assembling, placing, and relocating traffic control devices, including 
temporary pavement markers, and removing them when they are no longer required. 
 
 All items for Traffic Control shall be in accordance with Section 159 of the NJDOT Standard 
Specifications for Road and Bridge Construction 2019 or as amended. 
 
 Traffic Control plans may/may not be included in the plan set. The Contractor shall be 
responsible to provide Traffic Control Plans to the Engineer for review and approval. Plans may 
include signage for anticipated detours that may be required. There will be times, particularly at 
intersections, where the Contractor will need to prohibit traffic from entering from the side streets. 
At these times, the Contractor shall establish and maintain detours throughout the performance 
of that work so that vehicular traffic may be rerouted around and prevented from entering those 
work areas. Approval of the Engineer and consent of the local authorities having jurisdiction shall 
first be obtained for rerouting traffic over detours that are not shown on the plans. All necessary 
arrangements shall be made with such authorities regarding the establishment, maintenance, 
and repair of such detours, the regulation and direction of traffic thereon, and signing. Adequate 
directional and detour signs, acceptable to the local authorities, shall be furnished and erected 
at the locations where such authorities may direct and shall be in accordance with the MANUAL 
ON UNIFORM TRAFFIC CONTROL DEVICES FOR STREETS AND HIGHWAYS, 2009 or as amended and 
NJSA 40A:11-23.1 whereas uniformed law enforcement officers will be required for the project. All 
work in connection with such detours shall be at no cost to the City. At times when the detour may 
not be in effect, all signs associated with the detour shall be covered or removed. All signs shown 
on the Traffic Control Plan shall remain uncovered for the duration of the Project. 
 
 During paving operations, traffic shall be prevented from entering onto the fresh 
pavement until it has been compacted and cooled enough to safely support traffic without 
rutting or other damage resulting.  The Contractor shall notify, a minimum of 48 hours (72 hours for 
NJ Transit) in advance of closing the roadway to thru traffic, the following entities: 
 

Local Residences and Businesses in the Affected Areas 
Vineland Engineering Department 856-794-4090 
Vineland Police Department 856-794-4000 ext 4191 
Vineland Fire Department 856-794-4000 ext 4217 
Vineland Emergency Medical Services 856-794-4000 ext 4624 
Vineland Board of Education (Bus Transportation) 856-794-6700 ext 2222 
Department of Public Works – Solid Waste Division 856-794-4000 ext 4612 
New Jersey Transit (24 hrs/7 days/week) 973-378-6511 

 
 AT NO TIME SHALL ANY ROADWAY SECTION OR INTERSECTION BE CLOSED TO THROUGH 
TRAFFIC DURING NIGHT TIME HOURS, EXCEPT IN THE EVENT OF UNAVOIDABLE EMERGENCY 
SITUATIONS.  IF AN UNAVOIDABLE EMERGENCY SITUATION ARISES, THE POLICE DEPARTMENT AND 
THE ENGINEER SHALL BE NOTIFIED IMMEDIATELY TO VERIFY THE SITUATION AND APPROVE THE ROAD 
CLOSURE. 
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 Traffic Control Devices shall be in good condition at the time of placement and shall be 
maintained in good condition until such time as they are no longer required for the project, at 
which time they will be removed by the Contractor. 
 
 
1.1.1 CONSTRUCTION SIGNS 
 
 This item shall be furnished and installed in accordance with Section 159.03.02 of the 
NJDOT Standard Specifications for Road and Bridge Construction 2019 or as amended.  Signs 
shown on the Traffic Control Plan shall be permanently installed on sign posts.  Installation of these 
signs by temporary means (i.e. “windmasters,” barricades, etc.) will not be accepted.  
  
1.1.2 TRAFFIC CONES 
1.1.3 TRAFFIC DRUMS 
1.1.4 BARRICADES 
 
 These items shall be furnished and installed in accordance with Section 159 of the NJDOT 
Standard Specifications for Road and Bridge Construction 2019 or as amended.  A daily inspection 
of the traffic control will account for the actual number of each type of device in use per day.   
 
1.1.5 TRAFFIC DIRECTOR, FLAGGER 
 
 Traffic Directors, Flaggers shall be provided as needed or as directed by the Engineer in 
accordance with Section 159.03.08 of the NJDOT Standard Specifications for Road and Bridge 
Construction 2019 or as amended.  Traffic directors, flaggers as specified in this subsection shall 
be an approved subcontractor or employed by the Contractor so indicated and on the 
Contractor’s payroll. 
  
1.1.6 TEMPORARY PEDESTRIAN RAMPS 
 
 These items shall be furnished and installed to ensure that accessible routes are maintained 
during the construction project.   
 

Any materials used for “Temporary Pedestrian Ramps” shall be of durable material a 
minimum of 60” wide.  The devices shall be installed such that the slope from the top of curb to 
the roadway is not less than 1:12.  The devices will be fastened securely in place such that regular 
use during the time in service will not result in a gap between the curb and the device.   

 
Temporary pedestrian paths from existing sidewalk to the Temporary Pedestrian Ramps 

shall be incidental to and included in the bid.  Temporary pedestrian paths must be a minimum of 
60 inches wide.   
 

Use of “Temporary Pedestrian Ramps” shall be permitted at the discretion of the City 
Engineer, after review and approval of appropriate submittals. 
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SECTION 2 - CLEARING SITE 

 
 
2.1.1 CLEARING SITE  
 
 Clearing site shall include, but not be limited to, removal of all structures and vegetation, 
including tree roots, utility service boxes, water supply services, irrigation lines, all utilities in the 
direct path of the work and the removal and relocation of signs, mailboxes or other obstacles 
which interfere with the specified work as shown on the Contract Plans.  This also includes the 
relocation and resetting of mailboxes, signs, irrigation lines and landscape timbers that may be 
required as a result of drainage construction, a new roadway alignment, or other construction, 
(for example, an undisturbed mailbox that needs to be set closer to the roadway).  This shall also 
include the removal of any asphalt areas necessary for the placement of concrete sidewalks and 
driveways as specified in the Contract Plans. 
 
 All work done shall conform to Section 201-CLEARING SITE of the NJDOT Standard 
Specifications for Road and Bridge Construction 2019, as amended.  The scraping, storing and 
reshaping of existing topsoil needed for restoration along the work area will be incidental to the 
respective item. 
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SECTION 3 - CONCRETE REMOVAL AND CONSTRUCTION 

 
 
3.1.1 REMOVAL OF CONCRETE VERTICAL CURB 
3.1.2 REMOVAL OF CONCRETE SIDEWALK, 4”-6” THICK 
3.1.3 REMOVAL OF CONCRETE DRIVEWAYS, 6” THICK 
 
 This work shall consist of the removal of concrete vertical curb, concrete sidewalks and 
driveways at the locations specified in the Contract Plans or as directed by the Engineer.  Removal 
of the concrete item shall be in such a manner as to provide the minimum disturbance to the 
surrounding areas.  Removal of the concrete item shall be to the nearest joint to provide a neat 
and clean edge.  Where it is not possible to stop the removal at a joint, the end of the concrete 
item to be removed shall be sawcut perpendicular to the edges of the concrete item. 
 
 Concrete debris from the removal of the concrete items shall be disposed of at an 
approved dumping site or recycled at an approved NJDEP recycling center.  Proper 
documentation from the disposal facility shall be submitted to the Engineer. 
 
 All work done shall conform to Section 201.03.01.F-REMOVING SIDEWALKS, DRIVEWAYS, 
CURBS AND GUTTERS of the NJDOT Standard Specifications for Road and Bridge Construction 2019, 
as amended. 
 
 Any sawcutting required shall be incidental to this item. 
 
 Should roof drain leaders be encountered during the course of construction, the same 
shall be protected from damage.  Any damaged roof drain leaders shall be replaced as directed 
by the Engineer and shall be incidental to, and included in this item. 
 
3.2.1 6”x18” CONCRETE VERTICAL CURB 
3.2.2 REMOVAL AND REPLACEMENT OF 6”x18” CONCRETE VERTICAL CURB 
 
 This work shall consist of the construction of concrete vertical curb and concrete curb and 
gutter at the locations specified in the Contract Plans or as directed by the Engineer. 
 
 The work of item 3.2.2 shall also include the removal of concrete vertical curb as described 
by these specifications relative to item 3.1.1.   
 
 The concrete vertical curb shall be constructed conforming to the lines, grades and typical 
cross-sections specified in the Contract Plans.  Any excavation, fill, other work or materials needed 
to complete this item shall be incidental to this item. 
 
 All work done under this item shall conform to Section 607- CURB of the NJDOT Standard 
Specifications for Road and Bridge Construction 2019, as amended. 
 
 Concrete vertical curb and concrete curb and gutter shall not be constructed from 
November 1 to March 15 unless the roadway in which the curb is located is closed to traffic for a 
minimum of 30 curing days. 
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 Placing of curb shall be discontinued in time to allow finishing to be completed in daylight 
hours unless an artificial lighting system is provided. 
 
 Immediately before placing the concrete, the underlying material shall be thoroughly 
dampened, and the forms given a coating of light oil or other material which can prevent 
adherence of the concrete to the forms and which does not discolor the concrete.  Where 
removed and used again, the forms shall be thoroughly cleaned and treated each time before 
using. 
 
 Concrete vertical curb and concrete curb and gutter shall be constructed of Class B 
Concrete in sections having uniform lengths of 20 feet.  The length of these sections may be 
reduced where necessary for closures, but no section less than 6 feet will be permitted. Expansion 
joints shall be provided opposite joints in abutting concrete surface course and at approximately 
equal distance of not more than 20 feet between joints. Joints shall be filled with preformed 
expansion joint filler, 1/2 inch thick, which shall be flush with the top and face.  Between concrete 
curbs and concrete surface or base course, 1/2 inch, preformed expansion joint filler shall be 
installed and the joint shall be sealed with hot-poured joint sealer. 
 
 The forms on the face of all curb shall be removed as soon as the concrete holds its shape 
and the surface shall then be finished with a fine hair brush to a smooth and even finish. Plastering 
will not be permitted.  The top edges of the curb shall be rounded.  Edges where expansion joint 
material has been placed shall be finished with an edging tool having a radius of not over 1/4 
inch. 
 
 In areas where concrete curb and gutter is removed and concrete vertical curb has 
replaced it, the curb (and the void left from the previous gutter area) shall be front-filled with 
Dense Graded Aggregate. 
 
 Should roof drain leaders be encountered during the course of construction, the same 
shall be protected from damage.  Any damaged roof drain leaders shall be replaced as directed 
by the Engineer and shall be incidental to this item. 
 
3.3.1 CONCRETE SIDEWALK, 4" THICK 
3.3.2 CONCRETE SIDEWALK, REINFORCED, 6” THICK  
3.3.3 CONCRETE DRIVEWAYS, REINFORCED, 6” THICK  
3.3.4 HEAVY DUTY CONCRETE DRIVEWAYS, REINFORCED, 10” THICK  
3.3.5 CONCRETE FOOTINGS, BOLLARDS & BIKE RACK 
 
 This work shall consist of the construction of concrete sidewalks, driveways, walls, and 
footings at the locations specified and conforming to the lines, grades and thickness specified in 
the Contract Plans.  Reinforced sidewalk, driveways, walls, and footings shall be constructed with 
welded wire fabric reinforcement and/or rebar as shown on the Contract Plans.  Any excavation, 
fill, other work or materials needed to complete these items shall be incidental to these items. 
 
 At no time shall a driveway be excavated that cannot be completed in the same 
workday.  If a case occurs that the driveway cannot be completed, the driveway shall be made 
traversable through the use of compacted fill, steel plates, or other means as approved by the 
Engineer. 
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 All work done under these items shall conform to Section 606.03.02– CONCRETE SIDEWALKS, 
DRIVEWAYS, AND ISLANDS, of the NJDOT Standard Specifications for Road and Bridge 
Construction 2019, as amended. 
 
 All work done under this item shall conform to PUBLIC LAW 40A:11-18, AMERICAN GOODS 
AND PRODUCTS USE. 

 
 Concrete sidewalk shall be constructed of Class B Concrete in sections having uniform 
lengths of 20 feet.  The surface on which the sidewalk is to be placed shall be compacted prior to 
placing the concrete.  The sidewalk shall have a minimum cross slope of 1/4 inch per foot sloping 
towards the street.  The concrete shall be struck off with a transverse template resting upon the 
side forms.  After the concrete has been struck off to the required cross section, it shall be finished 
with floats and straightedges until the required surface requirements have been obtained. 
 
 When the surface of the concrete is free from water and just before the concrete obtains 
its final set, it shall be gone over and finished with a wooden float and brushed with a wet 
soft-haired brush or as directed.  The surface of the concrete shall be finished as to drain 
completely at all times.  All edges shall be finished and rounded with an edging tool having a 
radius of 1/4 inch. 
 
 The surface shall be divided into blocks by use of a 1/4 inch wide grooving tool. Grooves 
shall be evenly spaced (4 foot min. to 6 foot max.) so as to cause expansion joints to be placed 
at a groove line.  The grooves shall be cut to a minimum depth of 1/4 the sidewalk thickness and 
shall be not less than 1 inch deep.  The edges of the grooves shall be edged with an edging tool 
having a radius of 1/4 inch. 
 
 Expansion joints shall be 1/2 inch wide, placed at intervals of approximately 20 feet and 
shall be filled with preformed expansion joint filler.  Expansion joints shall be formed around all 
appurtenances such as manholes and utility poles extending into or through the concrete.  
Preformed expansion joint filler, 1/4 inch thick, shall be installed in these joints.  Expansion joint filler 
shall be installed in the concrete where it meets any fixed structure, such as a building or bridge.  
This expansion joint filler shall be the full depth of the concrete. 
 
 The tops and ends of expansion joints shall be cleaned of concrete, and the expansion 
joint material shall be so trimmed as to be slightly below the surface of the concrete. 
 
 Should roof drain leaders be encountered during the course of construction, the same 
shall be protected from damage.  Any damaged roof drain leaders shall be replaced as directed 
by the Engineer and shall be incidental to this item. 
 
3.4.1 PUBLIC SIDEWALK CURB RAMP DELINEATIONS (CAST IRON TRUNCATED DOME 

CASTINGS) 
 
 This work shall consist of the furnishing and installation of concrete inlaid cast iron 
detectable warning castings at locations indicated on the Contract Plans or as directed by the 
Engineer, using castings as described herein. 
 

General:  This specification is applicable for iron castings that will be cast into concrete to 
serve as detectable warnings.  The castings shall contain truncated domes that meet the 
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requirements of Americans with Disabilities Act Accessibility Guidelines (ADAAG) for Accessible 
Public Rights-of-Way, Section 1108 – Detectable Warning Surfaces.  Castings shall have an integral 
non-slip texture on and between the truncated dome shapes. 
 

All castings shall be manufactured in the United States of America by East Jordan Iron 
Works, Inc. or approved equal.  All manufacturers shall be approved suppliers and be able to 
demonstrate that there is an acceptable quality control program in place at the producing 
foundry, prior to supplying castings. 
 
 All work done under this item shall conform to PUBLIC LAW 40A:11-18, AMERICAN GOODS 
AND PRODUCTS USE. 

 
Materials:  Iron castings shall be manufactured from iron conforming to ASTM A48 Class 

35B, as noted in Section 3 of AASHTO M306-04.  The iron material used in products provided shall 
have a minimum recycled material content of 75%.  The recycled materials shall consist of post-
consumer material. 
 

Manufacture:  Castings shall be of uniform quality, free from sand holes, gas holes, cracks, 
shrinkage and other surface defects.  Castings shall be reasonably smooth and well cleaned by 
shot blasting.  Surfaces of the castings shall be free from burned-on sand and shall be reasonably 
smooth.  Runners, risers, fins and other cast-on pieces shall be removed from the castings and such 
areas shall be ground smooth.  As-cast dimensions may vary within accepted foundry tolerances 
as outlined in the Iron Castings Handbook published by the American Foundrymen’s Society, Inc.  
Nominally, casting dimensional tolerances shall be +/- 1/16 inch per foot.  All published casting 
weights are average and approximate values and may vary +/- 5%.  Castings shall be furnished 
painted or unpainted as specified by the purchaser. 
 

Inspection:  Inspections shall be in accordance with Section 7 of AASHTO M306-04.  Results 
of these tests shall be furnished to the purchaser upon request.  The heat or production date and 
product numbers, as cast on the casting shall be the basis of trace-ability and recording of the 
tests. 
 

Certification:  A foundry certification shall be furnished to the purchaser stating its country 
of origin and that sample representing each lot have been tested and inspected and are in 
accordance with this specification. 
 

Marking:  Each casting shall be identifiable and show, at a minimum, the following:  name 
of the producing foundry, country of manufacture (such as “Made in USA”), ASTM material 
designation, individual part number and cast or heat date.  Castings shall include all lettering as 
shown on the specification drawings.   
 

Installation:  Each cast unit shall be placed in the concrete sidewalk along with the 
anchoring system as shown on the Detail Sheet.  The tops of all edges and corners of the units shall 
be flush with the surrounding concrete surface.  In most instances two plates shall be installed at 
each location, with one plate installed butting the other, to form a minimum detectable warning 
area measuring 24”x48”.  More than two plates MAY be installed; these locations will be noted on 
the Contract Plans.  In no instance will only one plate be installed. 
 

Sampling:  Random checks of the casting may be conducted by the purchaser.  
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SECTION 4 - PIPES, STRUCTURES & CASTINGS 
 
4.1 HIGH DENSITY POLYETHYLENE PIPE 
 
4.1.1 6” DIA. HIGH DENSITY POLYETHYLENE PIPE 
4.1.2 8” DIA. HIGH DENSITY POLYETHYLENE PIPE 
4.1.3 15” DIA. HIGH DENSITY POLYETHYLENE PIPE 
4.1.4 18” DIA. HIGH DENSITY POLYETHYLENE PIPE 
4.1.5 24” DIA. HIGH DENSITY POLYETHYLENE PIPE 
 
 This item refers to the construction of drainage pipe conforming to the types, lines, grades 
and locations as specified in the Contract Plans. 
 
 Any excavation, fill, other work or materials needed to complete this item shall be 
incidental to these items.  Construction requirements for these items shall conform to Subsection 
601 - PIPE of the NJDOT Standard Specifications for Road and Bridge Construction 2019 as 
amended. 
 
 Backfill shall be made with excavated material or selected borrow material that meets the 
approval of the Engineer.  Backfill shall be compacted and meet the requirements of Subsection 
203.03.B.4 of the NJDOT Standard Specifications for Road and Bridge Construction 2019, as 
amended. 
 
  All areas outside the trench area, including shoulder, curb and gutter, sidewalk area and 
private property shall be swept and/or washed clean of any dirt or debris, placed there or caused 
to have accumulated due to the Contractor's operation.  Care shall be taken so that none of this 
excess material or debris gets into any of the new or existing pipes or structures. 
 
 All work done under this item shall conform to Section 601 - PIPE of the NJDOT Standard 
Specifications for Road and Bridge Construction 2019, as amended. 
 
HIGH DENSITY POLYETHYLENE PIPING: 
 
 Pipe furnished under this item shall be full circle and be high density polyethylene (HDPE) 
pipe with an integrally formed smooth interior.  This pipe shall conform to the current AASHTO 
Specification M-294, Corrugated Polyethylene Pipe, 12 to 24 inch diameter and/or AASHTO 
Specification M-252-23. Corrugated Polyethylene Drainage Pipe. 
 
 Extruded Pipe and Blow Molded Fittings shall be made of virgin  Polyethylene (PE) 
compounds which conform to the requirements of Type III, category "4" or "5", Grade P33, Class C; 
or Grade P34, Class C, as defined and described in ASTM Specifications D-1248. 
 
 Field joints in Corrugated Polyethylene Pipe shall be in accordance with the 
manufacturer’s specification and shall be a leak-resistant joint. 
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4.2 REINFORCED CONCRETE PIPE 
 
4.2.1 15” DIA. REINFORCED CONCRETE PIPE, Class V 
4.2.2 24” DIA. REINFORCED CONCRETE PIPE, Class III 
 
 This item refers to the supply and installation of reinforced concrete culvert pipes of the 
sizes specified and conforming to the lines and grades specified in the Contract Plans. 
 
 Any excavation, fill, other work or materials needed to complete this item shall be 
incidental to these items.  Construction requirements for these items shall conform to Subsection 
601 - PIPE of the NJDOT Standard Specifications for Road and Bridge Construction 2019, as 
amended. 
 
 Backfill shall be made with excavated material or selected borrow material that meets the 
approval of the Engineer.  Backfill shall be compacted and meet the requirements of Subsection 
203.03.B.4 of the NJDOT Standard Specifications for Road and Bridge Construction 2019, as 
amended. 
 
 All areas outside the trench area, including shoulder, curb and gutter, sidewalk area and 
private property shall be swept and/or washed clean of any dirt or debris, placed there or caused 
to have accumulated due to the Contractor's operation.  Care shall be taken so that none of this 
excess material or debris gets into any of the new or existing pipes or structures. 
 
 All work done under this item shall conform to Section 601 - PIPE of the NJDOT Standard 
Specifications for Road and Bridge Construction 2019, as amended.  The reinforced concrete 
elliptical culvert pipe shall conform to ASTM Standard Specifications Designation C507 for 
REINFORCED CONCRETE ELLIPTICAL CULVERT, STORM DRAIN, AND SEWER PIPE or as amended. 
 
 All work done under this item shall conform to PUBLIC LAW 40A:11-18, AMERICAN GOODS 
AND PRODUCTS USE. 

 
 Class III pipe shall be used as a minimum for standard or concrete pipe.  Class IV and V 
pipe shall be used as noted on the Contract Plans. All concrete pipe shall be standard strength 
except where specified in the Contract Plans and shall be designed to handle an HS-20 loading 
with a minimum cover of one foot. 
 
4.3.1 INLET, TYPE A 
4.3.2 INLET, TYPE B 
4.3.3 INLET, TYPE E, MODIFIED OUTFLOW STRUCTURE (OFS) 
 
 
 This item refers to the construction of inlets conforming to the types, lines, grades and 
locations specified in the Contract Plans.  Construction details for these items are shown on the 
Contract Plans.  Any excavation, fill, other work or materials needed to complete this item shall 
be incidental to these items. 
 
 All work done under these items shall conform to Section 602-DRAINAGE STRUCTURES of 
the NJDOT Standard Specifications for Road and Bridge Construction 2019, as amended, AND 
PUBLIC LAW 40A:11-18, AMERICAN GOODS AND PRODUCTS USE. 
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 Concrete block for inlets shall be solid rectangular precast segmental concrete masonry 
units.  The length shall be not less than 12 inches and not more than 18 inches.  The height shall be 
not less than 5 inches and not more than 8 inches.  The width shall be not less than 6 inches.  
Portland cement shall conform to ASTM C 150. 
 
 All block shall have an interlocking-type joint at the ends so as to form a strong, rigid 
structure and shall be sound and free from cracks or other defects. 
 
 Walls for inlets shall be 6 inches thick for concrete block on inlets up to 10 feet deep.  On 
inlets over 10 feet deep the walls below 8 feet deep shall be 12 inches thick (double walled). 
 
 Concrete block inlets shall be constructed on Class C Concrete foundations which shall 
be 8 inches thick for inlets up to 10 feet deep and 12 inches thick for inlets over 10 feet deep.  
Concrete foundations shall extend 6 inches beyond the outside walls of the structure on all sides.  
Concrete foundations may be either cast in place or precast.  If precast foundations are used, 
they shall be placed on a 6 inch bedding of coarse aggregate size #57. 
 
 Concrete block shall be laid with staggered joints.  All keyways of vertical joints of concrete 
block shall be filled with mortar.  The outside walls shall be plastered with a minimum of 1/2 inch 
thickness of mortar trowled to a smooth surface. 
 
 When the working day temperature is below 40 F, mortar shall be prepared by heating 
the mixing water and sand to produce mortar between 50 and 100 F.  Masonry shall be 
maintained above 32 F for 24 hours by the use of a protective covering. 
 
 Ladder rungs shall be installed at 18 inches center to center with the first rung being a 
maximum of 24 inches from the invert of the inlet. 
 
 Inlet and outlet pipes shall extend through the walls of the inlet beyond the outer surface 
for a sufficient distance to allow for connections, but shall be cut off flush with the wall on the 
inside surface. 
 
 Inlets shall be so constructed around the pipes as to prevent leakage and form a neat 
connection. 
 
 Curb inlet castings shall be set to final grade after adjacent curb forms have been set and 
approved, and prior to the placement of concrete for the adjacent curb. 
 
 Precast concrete inlets may be used where there are no conflicts with existing 
underground structures and utilities which may require changes in pipe location, size or type.  
Modifications to precast concrete inlets which may be required due to changes in pipe location, 
size or type are subject to approval and shall be made without additional compensation. 
 
 Concrete precast inlets shall be constructed of Class C Concrete for the walls and 
foundation.  If a top slab is required for a precast inlet it shall be constructed of Class B Concrete. 
 
 Reinforcement steel shall have a minimum 2 inches of cover.  Additional reinforcement, if 
needed for handling, shall be the responsibility of the Contractor.  Handling devices, if used, shall 
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be removable and the holes filled with concrete.  
 
 Recommended minimum reinforcement for precast inlets is as follows: 
 

DEPTH BELOW TOP 
OF GRATE 

HORIZONTAL 
REINFORCEMENT 

VERTICAL 
REINFORCEMENT 

WALL 
THICKNESS 

0'-0" to 10'-0" #4 @ 10" C.C. #4 @ 18" C.C. 6" 

10'-1" to 15'-0" #4 @  8" C.C. #4 @ 18" C.C. 6” 

15'-1" to 20'-0" #4 @  6" C.C. #4 @ 18" C.C. 6” 

 
 
 INLET PROTECTION 
 
 The Contractor shall be responsible for the installation of inlet protection at each new inlet 
and at any existing inlets that will be affected by the work of this Contract.  Inlet protection is a 
temporary barrier and silting facility installed at storm sewer inlets to intercept and retain sediment 
during roadway construction, thus preventing the entrance of sediment into the new or existing 
storm sewer systems. 
 
 The inlet protection shall conform to applicable permit requirements.  In the absence of 
applicable permits, the inlet protection shall conform to the following types and shall vary 
according to the specific situation: 
 
 1. Filter fabric sediment filters shall encircle the inlet and overlap the structure by a minimum 
of 6" on all sides.  The filter fabric shall be secured to the inlet frame and grate prior to the backfilling 
of the inlet. 
 
 Inlet structures (prior to the installation of frames) shall be protected by placing 6"x6" 5/5 
gauge wire mesh over the opening and overlap the structure by a minimum of 6" on all sides.  The 
wire support shall then be covered by filter fabric and secured to the structure. 
 
 2. Gravel sediment filters shall have a hardware cloth or comparable wire mesh with 1/2" 
openings placed completely over the inlet so that at least 12" of wire extends beyond the inlet 
frame.  Stone shall be piled against the wire so as to anchor it to the inlet and to cover the inlet 
opening completely.  Two inch (2") to three inch (3") course aggregate shall be used for the filter 
material and shall be piled at least one and a half feet (1-1/2') high to its natural repose.  If the 
filter material becomes clogged with sediment, so that it no longer performs its function, the stone 
must be pulled away from the inlet, cleaned and replaced. 
 
 3. Bale sediment filters shall encircle the inlet and shall be staked down in accordance with 
the sediment barrier detail.  Where staking is not possible the bales shall be tied together to 
prevent movement or openings in the barrier.  The bales shall be made up of straw, hay or other 
acceptable vegetative materials. 
 
 Inspections of inlet protection devices shall be made after every storm and any 
maintenance, repair and/or replacement shall be made promptly as needed. 
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 Inlet protection shall be removed when it has served its usefulness so as to not block or 
impede storm flow or drainage. 
 
 FILTER FABRIC:    Filter fabric shall be a woven or Non-woven fabric, consisting of long chain 
polymeric filaments or yarns such as polypropylene, polyethylene, polyester, polyamaine or 
polyvinylidene chloride formed into a stable network such that the filaments or yarns retain their 
relative position to each other.  The fabric shall be inert to commonly encountered chemicals and 
be ultraviolet protected offering a stable long lasting product conforming to at least the following: 
 

Weight - 2.5 Oz./Sq. Yd ASTM D 1910 
Thickness - 10 Mils ASTM D 1977 
Grab Tensile - 100 Lbs. ASTM D 1682 
Grab Tensile Elongation  
To Break - 10 Pct. ASTM D 1682 
Trapezoidal Break - 50 Lbs. Plus ASTM D 2263 
Mullen Burst - 190 Lbs. ASTM D 774 
Permittivity - 0.01 Sec.  

 
 Under this item the contractor shall install temporary pavement consisting of a wearing 
course of two (2) inches of Hot Mix Asphalt (HMA) on the compacted backfill material.  The HMA 
shall be placed in one (1) lift and shall be rolled and compacted in accordance with Section 401 
– HOT MIX ASPHALT (HMA) COURSES of the NJDOT Standard Specifications for Road and Bridge 
Construction 2019, as amended. 
 
 By the end of each construction day, all backfilled trenches shall have temporary 
pavement installed. 
 
 The Contractor is required to maintain the proper grade of the temporary pavement 
during the entire duration of its existence.  If depressions, ripples, potholes or washouts should 
occur, the contractor shall be required to fill in and compact, or otherwise repair the surface, at 
no additional cost to the City, so that a true and uniform grade exists at the level of the existing 
undisturbed surface. 
 
 Immediately after backfill and compaction of the trench and prior to placement of the 
temporary pavement, all excess excavated material shall be removed from the street.  All areas 
outside the trench area, including shoulder, curb and gutter, sidewalk area and private property 
shall be swept and/or washed clean of any dirt or debris, placed there or caused to have 
accumulated due to the Contractor's operation.  Care shall be taken so that none of this excess 
material or debris gets into any of the new or existing pipes or structures. Temporary pavement 
restoration shall be incidental to this item. 
 
 Any work or materials needed to complete inlet protection shall be incidental to each inlet 
type as specified on the construction plans. 
 
 ALL GRATES ARE TO BE BICYCLE SAFE TYPE. 
 
 ALL INLET CURB PIECES SHALL BE “TYPE N”, WITH 6” OR 8” REVEAL AS SPECIFIED ON THE 
CONTRACT PLANS OR AS DIRECTED BY THE ENGINEER. 
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4.4.1 CONCRETE HEADWALL SECTION WITH RIPRAP APRON 
 
 This item refers to the construction of a concrete headwall section and riprap apron 
conforming to the types, lines, grades and locations specified in the Contract Plans.  Construction 
details for these items are shown on the Contract Plans.  Any excavation, fill, site clearing, other 
work or materials needed to complete this item shall be incidental to these items. 
 
 All work done under these items shall conform to Section 602-DRAINAGE STRUCTURES of 
the NJDOT Standard Specifications for Road and Bridge Construction 2019, as amended, AND 
PUBLIC LAW 40A:11-18, AMERICAN GOODS AND PRODUCTS USE. 
 
FILTER FABRIC:    Filter fabric shall be a woven or Non-woven fabric, consisting of long chain 
polymeric filaments or yarns such as polypropylene, polyethylene, polyester, polyamaine or 
polyvinylidene chloride formed into a stable network such that the filaments or yarns retain their 
relative position to each other.  The fabric shall be inert to commonly encountered chemicals and 
be ultraviolet protected offering a stable long lasting product conforming to at least the following: 
 

Weight - 2.5 Oz./Sq. Yd ASTM D 1910 
Thickness - 10 Mils ASTM D 1977 
Grab Tensile - 100 Lbs. ASTM D 1682 
Grab Tensile Elongation  
To Break - 10 Pct. ASTM D 1682 
Trapezoidal Break - 50 Lbs. Plus ASTM D 2263 
Mullen Burst - 190 Lbs. ASTM D 774 
Permittivity - 0.01 Sec.  

 

RIPRAP: Riprap shall consist of be constructed as specified on the Contract Plans.  
Excavate as necessary. Shape and compact the underlying material to produce a firm, even 
surface. 

Place geotextile over the entire area where riprap is to be placed and extend it at least 
12 inches on each side. Bury the geotextile that is extended outside of the riprap area a 
minimum of 6 inches into the soil. When joining sections of geotextile, overlap the geotextile by a 
minimum of 18 inches in the direction of flow. 

Place a single layer of coarse aggregate without damaging or dislodging the geotextile. 

Firmly bed the riprap stones into the coarse aggregate without damaging or displacing 
the geotextile. Use larger riprap stones in the lower courses. Fill spaces between the riprap stones 
with smaller stones of the same type and quality. Firmly ram the smaller stones into place. 
Provide an even, finished surface for the slope or channel protection. 

4.4.2 MANHOLE, 4’ I.D. 
 
 These items refer to the construction of standard manholes, of the diameters specified, 
conforming to the lines, grades and locations specified in the Contract Plans. Construction details 
for these items are shown on the Contract Plans.  Any excavation, fill, other work or materials 
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needed to complete this item shall be incidental to this item. 
 
 All work done under this item shall conform to Section 602 – DRAINAGE STRUCTURES of the 
NJDOT Standard Specifications for Road and Bridge Construction 2019, AND PUBLIC LAW 40A:11-
18, AMERICAN GOODS AND PRODUCTS USE. 
 
 Concrete block for manholes shall be solid precast segmental concrete masonry units. 
Manhole blocks shall be curved blocks with the inside and outside surfaces curved to the required 
radii for the shape of the structure.  For the reduction of cross sectional area of the cones or tops 
of manholes, blocks may be of special shapes and heights.  The length shall be not less than 12 
inches and not more than 18 inches.  The height shall be not less than 5 inches and not more than 
8 inches.  The width shall be not less than 6 inches. Portland cement shall conform to ASTM C 150. 
 
 All block shall have an interlocking-type joint at the ends so as to form a strong, rigid 
structure and shall be sound and free from cracks or other defects. 
 
 Ladder rungs shall be installed at 18 inches center to center with the first rung being a 
maximum of 24 inches from the invert of the manhole. 
 
 Manholes shall have an inside diameter of 4 feet, unless otherwise specified, and may be 
constructed of either brick or concrete block.  Walls on standard manholes shall be 8 inches thick 
for brick and 6 inches thick for concrete block on manholes up to 10 feet deep and on manholes 
over 10 feet deep the walls below 8 feet deep shall be 12 inches thick (double walled).  Manholes 
shall be constructed on Class C Concrete foundations which shall be 10 inches thick for manholes 
up to 10 feet deep and 12 inches thick for manholes over 10 feet deep.  Concrete foundations 
shall extend 6 inches beyond the diameter of the outside walls of the manhole.  Concrete 
foundations may be either cast in place or precast.  If precast foundations are used they shall be 
placed on a 6 inch bedding of coarse aggregate size #57. 
 
 When the working day temperature is below 40 degrees F, mortar shall be prepared by 
heating the mixing water and sand to produce mortar between 50 and 100 F.  Masonry shall be 
maintained above 32 F for 24 hours by the use of a protective covering. 
 
 Inlet and outlet pipes shall extend through the walls of the standard manhole beyond the 
outer surface for a sufficient distance to allow for connections, but shall be cut off flush with the 
wall on the inside surface. 
 
 Precast concrete manholes may be used where there are no conflicts with existing 
underground structures and utilities which may require changes in pipe location, size or type.  
Modifications to precast concrete manholes which may be required due to changes in pipe 
location, size or type are subject to approval and shall be made without additional compensation. 
 
 Concrete precast manholes shall be constructed of Class C Concrete for the walls and 
foundation.  If a top slab is required for a precast inlet it shall be constructed of Class B Concrete. 
 
 Reinforcement steel shall have a minimum 2 inches of cover.  Additional reinforcement, if 
needed for handling, shall be the responsibility of the Contractor.  Handling devices, if used, shall 
be removable and the holes filled with concrete.  
 



CITY OF VINELAND  PUBLIC WORKS FACILITY 
DIVISION OF PLANNING & FACILITIES  PROJECT NO.:  DPF-2024-02 
 
 
 

 
 
October 8, 2024 PAGE 21 
 

 Manholes shall conform to ATSM C 478.  The circumferential reinforcement in the walls of all 
sections shall be a minimum of 0.0025 times the manhole inside diameter (in inches) per vertical foot 
of wall.  Base slab reinforcement shall be 0.13 in2/horizontal foot, both ways. 
 
 Manholes shall be so constructed around the pipes as to prevent leakage and form a neat 
connection. 
 
 Under this item the contractor shall install temporary pavement consisting of a wearing 
course of two (2) inches of Hot Mix Asphalt (HMA) on the compacted backfill material.  The HMA 
shall be placed in one (1) lift and shall be rolled and compacted in accordance with Section 401 
– HOT MIX ASPHALT (HMA) COURSES of the NJDOT Standard Specifications for Road and Bridge 
Construction 2019, as amended. 
 
 By the end of each construction day, all backfilled trenches shall have temporary 
pavement installed. 
 
 The Contractor is required to maintain the proper grade of the temporary pavement 
during the entire duration of its existence.  If depressions, ripples, potholes or washouts should 
occur, the contractor shall be required to fill in and compact, or otherwise repair the surface, at 
no additional cost to the City, so that a true and uniform grade exists at the level of the existing 
undisturbed surface. 
 
 Immediately after backfill and compaction of the trench and prior to placement of the 
temporary pavement, all excess excavated material shall be removed from the street.  All areas 
outside the trench area, including shoulder, curb and gutter, sidewalk area and private property 
shall be swept and/or washed clean of any dirt or debris, placed there or caused to have 
accumulated due to the Contractor's operation.  Care shall be taken so that none of this excess 
material or debris gets into any of the new or existing pipes or structures. 
 
 Temporary pavement restoration shall be incidental to this item as specified on the 
contract plans. 
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SECTION 5 – EXCAVATION, MILLING, SAWCUTTING 
 
 
5.1.1 SAWCUTTING (HMA) 
5.1.2 SAWCUTTING (CONCRETE) 
 
 Sawcutting (HMA) shall consist of the sawcutting of existing HMA pavement at the areas 
specified in the Contract Plans, or as directed by the Engineer to allow for a neat and clean edge 
for the construction of HMA  match points.  The saw shall be capable of providing a neat cut the 
full depth in a single pass. 
 
 Sawcutting (Concrete) shall consist of the sawcutting of existing concrete at the areas 
specified in the Contract Plans, or as directed by the Engineer.  The saw shall be capable of 
providing a neat cut the full depth in a single pass. 

 
5.2.1 REMOVE ASPHALT, VARIABLE THICKNESS 
 
 This item refers to the removal of all existing bituminous pavement in the areas specified in 
the Contract Plans and the proper and safe disposal of the bituminous material removed.  In 
locations where the pavement removal does not include the entire paved area, the edges that 
abut the pavement to remain shall be sawcut to produce a neat and clean edge between the 
existing and new pavements.  The Contractor shall apply a tack coat to the edges of the existing 
pavement to allow proper bonding of the new and old pavements.  Any and all work required to 
complete this item shall be considered incidental. 
 
 All work done under this item shall conform to Section 202 - EXCAVATION of the NJDOT 
Standard Specifications for Road and Bridge Construction 2019, as amended. 
 
 Asphalt debris shall be disposed of at an approved dumping site or recycled at an 
approved NJDEP recycling center.  Proper documentation from the disposal facility shall be 
submitted to the Engineer. 
  
5.3.1 MILLING OF HMA, 2”-4” DEPTH 
 
 Item 5.3.1 shall consist of the milling of existing HMA material 2” to 4” deep or to the 
concrete roadway surface (if less than 2”) where applicable, at the areas specified in the 
Contract Plans, or as directed by the Engineer, AND THE  PROPER DISPOSAL OF THE MATERIAL BY 
THE CONTRACTOR. 
 
 Milling debris shall be disposed of at an approved dumping site or recycled at an 
approved NJDEP recycling center.  Proper documentation from the disposal facility shall be 
submitted to the Engineer. 
 
 All work done under this item shall conform to Section 401.03.01 of the NJDOT Standard 
Specifications for Road and Bridge Construction 2019, as amended. 
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SECTION 6 – DENSE GRADED AGGREGATE 
 
 
6.1.1 DENSE GRADED AGGREGATE BASE COURSE, VARIOUS THICKNESS 
 
 This work shall consist of the furnishing, placing, grading and compaction of one or more 
courses of DENSE GRADED AGGREGATE on a prepared surface, conforming to the lines, grades, 
thickness, and cross-sections as shown on the Contract Plans or as directed by the Engineer.  
Composition of crushed concrete with other materials shall be consistent with Subsection 
901.10.02 of the NJDOT Standard Specifications for Road and Bridge Construction 2019, as 
amended. 
 
 All work done under this item shall conform to Sections 302- AGGREGATE BASE COURSE of 
the NJDOT Standard Specifications for Road and Bridge Construction 2019, as amended. 
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SECTION 7 – HOT MIX ASPHALT & SURFACE TREATMENTS 
 
 
7.1 HOT MIX ASPHALT (HMA) 
 
7.1.1 HOT MIX ASPHALT 19M64 BASE COURSE 
7.1.2 HOT MIX ASPHALT 9.5M64 SURFACE COURSE 
 
 Items 7.1.1 shall consist of the furnishing and placement of hot mix asphalt base course, 
including any required tack coat, at the locations specified, conforming to the lines, grades, 
thickness and cross-sections specified in the Contract Plans.  Tack coat shall be incidental to this 
item. 
 
 Item 7.1.2 shall consist of the furnishing and placement of hot mix asphalt surface course, 
including any required tack coat, at the locations specified, conforming to the lines, grades, 
thickness and typical cross-sections specified in the Contract Plans.  Tack coat shall be incidental 
to this item. 
 
 All work done under items 7.1.1 and 7.1.2 shall conform to Section 902 – ASPHALT of the 
NJDOT Standard Specifications for Road and Bridge Construction 2019, as amended. 
 
7.2.1 TACK COAT 
 
 This item refers to the furnishing and placing of tack coat on a prepared surface, 
conforming to the lines, grades, thicknesses, and cross-sections shown on the Contract Plans.  The 
tack coat shall conform to the requirements contained in Section 401.03.05 of the NJDOT Standard 
Specifications for Road and Bridge Construction 2019, as amended. 
 
CLEANING 
 

Clean the surface where the HMA is to be placed of foreign and loose material. 
Immediately before beginning paving operations, ensure that the surface is dry. Do not place 
tack coat or prime coat unless the weather restrictions, as specified in 401.03.07.B of the NJDOT 
Standard Specifications for Road and Bridge Construction 2019, as amended, are met. 
 

Do not apply tack coat or prime coat to asphalt-stabilized drainage course. 
 

For curbs, gutters, manholes, and other similar structures, do not apply tack coat or prime 
coat.  Clean the exposed surfaces of these structures and apply a uniform coating of 
polymerized joint adhesive to contact surfaces before paving. 
 

In areas inaccessible to distributor spray bars, use hand spraying equipment for tack and 
prime coat. Do not allow traffic on tack coated or prime coated surfaces. Treat surfaces as 
follows: 

 
TACK COAT  
 

Uniformly spray tack coat when placing HMA on paved surfaces. Apply tack coat only 
to areas to be paved in the same day. Apply tack coat as specifìed in Table 401.03.05-l: 
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TACK COAT 64-22 
 

When precipitation has occurred within 24 hours before application, the Engineer will 
determine whether to allow the work to proceed, or to wait until the surface is completely dry. 
Only apply tack coat that can be paved over in the same day. Apply tack coat 64-22 at a rate 
of 0.06 to 0.14 gallons per square yard and at a spraying temperature of 325 °F, Adjust the 
spraying temperature and application rate to produce a uniform coating, with no excess 
material. 
 

Correct uncoated or lightly coated areas and remove excess tack coat from affected 
areas. Ensure that the material is not streaked or ribboned. 
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SECTION 8 - LANDSCAPING 
 
 
8.1.1 TOPSOILING, 4" THICK 
 
 This work shall consist of the preparation and placement of topsoil stripped from the project 
site and the furnishing, preparation and placement of topsoil in excess of that material obtained 
from stripping conforming to the lines, grades and typical cross-sections specified in the Contract 
Plans. 

 All work done under this item shall conform to Section 804 - TOPSOILING of the NJDOT 
Standard Specifications for Road and Bridge Construction 2019, as amended.  All stones, 1 ½ 
inches or larger in any dimension, and other debris such as wires, cables, tree roots, pieces of 
concrete, clods, and lumps shall be removed and the surface scarified to provide an improved 
bond between the slope and topsoil. 
 
8.2.1 FERTILIZING AND SEEDING, TYPE A 
 
 This work shall consist of the preparation of the seedbed, furnishing and placing of seed 
mixtures, grain seed, pulverized limestone and fertilizer at the locations specified in the Contract 
Plans.  Any work or materials needed to complete this item shall be incidental to this item. 
 
 All work done under this item shall conform to Section 806 - FERTILIZING AND SEEDING of 
the NJDOT Standard Specifications for Road and Bridge Construction 2019, as amended. 
 
 Materials shall be obtained from a dealer or manufacturer whose products are shown by 
analysis to fulfill the guarantee claimed by the producer. 
 
8.3.1 STRAW MULCHING 
 
 This work shall consist of to the supply, application and binding of straw mulch to stabilize 
and protect the areas that have been seeded.  Any work and materials needed to complete this 
item shall be incidental to this item. 
 
 All work done under this item shall conform to section 809 - MULCHING of the NJDOT 
Standard Specifications for Road and Bridge Construction 2019, as amended. 
 
8.4.1 WOOD MULCHING 
 
 This work shall consist of to the supply, application and binding of wood mulch as shown 
on the Contract Plans. Any work and materials needed to complete this item shall be incidental 
to this item. 
 
 All work done under this item shall conform to section 809 - MULCHING of the NJDOT 
Standard Specifications for Road and Bridge Construction 2019, as amended. 
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8.5 REMOVE EXISTING TREES 
 
8.5.1 REMOVE EXISTING TREES AND STUMPS (<12” DIAMETER) 
8.5.2 REMOVE EXISTING TREES AND STUMPS (12” TO 18” DIAMETER) 
8.5.3 REMOVE EXISTING TREES AND STUMPS (18” TO 24” DIAMETER) 
8.5.4 REMOVE EXISTING TREES AND STUMPS (24” TO 30” DIAMETER) 
8.5.5 REMOVE EXISTING TREES AND STUMPS (30” TO 36” DIAMETER) 
8.5.6 REMOVE EXISTING TREES AND STUMPS (36” TO 48” DIAMETER) 
8.5.7 REMOVE EXISTING TREES AND STUMPS (>48” DIAMETER) 
 
 Items 8.5.1 through 8.5.7 refer to the removal of designated trees at the locations specified 
in the Contract Plans or as directed by the Engineer.  The trees shall be removed in such a manner 
as to provide the minimum disturbance to the surrounding areas. 
 
 Each tree shall be completely removed including grinding the stump to a minimum depth 
of 20” below the existing ground surface.  If the area will be within a landscaped area, the stump 
holes shall be backfilled with clean fill with the top 4 inches being topsoil.  If the area will be under 
brick pavers, hardscaping, parking lot or roadway surfaces, the stump holes shall be backfilled 
with DGA crushed concrete and topped with a concrete settlement prevention slab as further 
detailed and specified in the Contract Plans.  Trees shall be felled in manageable sections to 
prevent damage to nearby structures, utilities and property. 
 
 All work done under this item shall conform to Section 802 – TRIMMING AND REMOVING 
TREES of the NJDOT Standard Specifications for Road and Bridge Construction 2019, as amended.  
Debris from the removal of the trees shall be disposed of at an approved dumping site in 
accordance with subsection 201.03.01.H of the NJDOT Standard Specifications for Road and 
Bridge Construction 2019, as amended. 
 
8.6 TREES, SHRUBS, & GROUND COVERS 
 
8.6.1 ORNAMENTAL TREE, EASTERN REDBUD (CERCIS CANADENSIS L.) 2 ½”-3” CAL. 
8.6.2 EVERGREEN TREE, LEYLAND CYPRESS (CUPRESSSOCYPARIS LEYLANDII) 1”-1 ½” CAL. 
8.6.3 LANDSCAPE SHRUB, COMPACT INKBERRY (ILEX GLABRA DENSA) 18”-24” 
8.6.4 LANDSCAPE SHRUB, WINTER GEM BOXWOOD (BUXUS ‘WINTER GEM’) 18”-24” 
 
 This item refers to the furnishing, delivering, soil preparation and planting material (of the 
type, size or caliper specified) at the locations specified in the Contract Plans or as directed by 
the Engineer. 
 
 Plant material shall be installed conforming to the lines and grades specified on the 
Contract Plans.  Construction details for this item are shown on the Contract Plans.  Any 
excavation, fill, other work or materials needed to complete this item shall be incidental to this 
item. 
 
 The Contractor shall supply the Engineer with complete information, in writing, concerning 
the source of supply for all plant material.  Plant materials shall be available for inspection in the 
nursery before it is dug.  Inspection prior to moving nursery material shall not be considered as 
approval.  All plant materials shall comply with State and Federal laws controlling inspection for 
plant diseases and insect infestations, and all required certificates shall be submitted. 
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 Plant material shall be carefully handled and packed to prevent injuries during transit.  The 
roots of all plants shall be protected with wet straw, moss, or other suitable material until planted.  
If not planted on the day of delivery, all bare root material shall be heeled-in, watered and kept 
shaded or covered until planted.  Work shall be coordinated to prevent delays in planting that 
may expose the roots of plant materials to air, sun, or freezing conditions.  Planting shall be in 
accordance with standard nursery practice. 
 
 All work done under this item shall conform to Section 811 – PLANTING and Section 917 – 
LANDSCAPING MATERIALS of the NJDOT Standard Specifications for Road and Bridge Construction 
2019, as amended. 
  
8.7.1 SODDING 
 
 This work shall consist of the furnishing and placing of sod at the locations specified in the 
Contract Plans or as directed by the Engineer.  Any work or materials, including topsoil and 
fertilizer, needed to complete this item shall be incidental to this item. 
 
 All work done under this item shall conform to Section 808 - SODDING of the NJDOT 
Standard Specifications for Road and Bridge Construction 2019, as amended. 
 
8.8.1 TOPSOIL / PLANTER BEDDING MATERIAL 
 
 This item refers to the furnishing & placing of one or more courses of topsoil / planter 
bedding material and mulch as required for each planter, conforming to the lines, grades 
thickness cross-sections shown on the Contract Plans.  Further construction SHALL NOT occur until 
the Contractor has received the approval of the Engineer. 
 
8.9.1 IRRIGATION SYSTEM 
 
 This item refers to the furnishing, assembling and installation of complete irrigation system 
by Rainbird, or equal, for each planter, conforming to the locations specified in the Contract Plans 
or as directed by the Engineer.  Irrigation installation shall also included but not limited to wiring, 
multi-zone control box, back-flow preventer, in-line filters, blow-out valves, water supply lines, 
sleeves, weather sensors and any work or materials needed to complete these items shall be 
incidental to these items. 
 
 A Certified Irrigation Contractor shall be required to supply the irrigation layout, shop 
drawings, and detailed design of the irrigation system. 
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SECTION 9 – LIGHTING 
 
9.1 LIGHTING 
 
9.1.1 POLE-MOUNTED LIGHT, SINGLE 
9.1.2 POLE-MOUNTED LIGHT, DOUBLE 
9.1.3 POLE-MOUNTED LIGHT, TRIPLE 
9.1.4 POLE-MOUNTED LIGHT, QUADRUPLE 
9.1.5 WALL-MOUNTED LIGHT 
 
 Items 9.1.1 thru 9.1.5 refer to the fabricating, furnishing, assembling and installation of 
lighting fixtures, footings, and posts conforming to the locations specified in the Contract Plans, 
Architectural Plans or as directed by the Engineer.   
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SECTION 10 - FENCE 
 
 
10.1.1 BLACK VINYL COATED CHAIN-LINK FENCE WITH PRIVACY SLATS, 6’ HEIGHT  
 
 This item refers to the supply, setting and installation of black vinyl coated chain-link fence 
with privacy slats conforming to the lines, types, height and locations specified in the Contract 
Plans.  Construction details for this item are shown on the Construction Details of the Contract 
Plans.  Any clearing, excavation, other work or material, including concrete, needed to complete 
this item shall be incidental to this item. 
 
 All work done under this item shall conform to the product manufacturer’s specifications. 
 
10.2.1 ROLLING GATE, CHAIN-LINK, MOTORIZED, 6’ HIGH, VARIOUS LENGTH 
 
 This item refers to the supply, setting and installation of rolling cantilever gate conforming 
to the lines, types, height and locations specified in the Contract Plans.  Construction details for 
this item are shown on the Construction Details of the Contract Plans.  Any clearing, excavation, 
other work or material, including concrete, needed to complete this item shall be incidental to 
this item. 
 
 All work done under this item shall conform to the product manufacturer’s specifications. 
 

PART 1 PRODUCTS 
 
CANTILEVER SLIDE GATE MANUFACTURERS: 

A. The cantilever sliding gate system shall be manufactured by America’s Gate 
Company, 12330 Cary Circle, La Vista Nebraska 68128.  
 

B. Approved substitution – Allowed with Approval of the Project Engineer. 
 

C. Gate manufacturer shall certify gate is manufactured in compliance with                   
ASTM F 2200, Standard Specification for Automated Vehicular Gate Construction and 
UL 325 for the Gate Operator. 

 
D. Upon request, gate manufacturer shall provide independent certification as to the 

use of a documented Welding Procedure Specification and Procedure Qualification 
Record to insure conformance to the AWS D1.2 welding code.  Upon request, 
Individual Certificates of Welder Qualification documenting successful completion of 
the requirements of the AWS D1.2 code shall also be provided. 
 

GATE DIMENSIONS:  
A.  Dimensions shall be as shown on the detail drawings. 

 
GATE CONSTRUCTION DETAILS: 

A. Top Track:  The frame(s) and track(s) are to be fabricated from aluminum extrusions 
(6061-T6).  Single track applications provide an upper track that weighs 5.15# / foot.  
Double track applications provide an upper track that weighs 11.916# / ft.   
 



CITY OF VINELAND  PUBLIC WORKS FACILITY 
DIVISION OF PLANNING & FACILITIES  PROJECT NO.:  DPF-2024-02 
 
 
 

 
 
October 8, 2024 PAGE 31 
 

B. Vertical Uprights: The vertical uprights shall be a minimum of 2” x 2” x 1.12#/ foot (6063-
T6) aluminum extrusions.   

 
C. Diagonal Bracing.  Diagonal "X" bracing of 3/16" or 1/4” diameter stainless or 

galvanized steel cable shall be installed throughout the entire gate frame.   
 

D. Bottom Track:  The bottom track shall be a minimum of 2” x 2” x 1.12#/ foot (6063-T6) 
aluminum extrusions.  For openings greater than 25’, the bottom track shall be a 
minimum of 2” x 5” x 3.12# / foot.  

 
E. Chain Link:  The chain link fabric shall be identical in gauge, mesh, coating and 

salvage as that used on the balance of the fence project.  If the gate stands alone 
than the fabric shall be specified.   

 
F. All welds on the gate frame shall conform to Welding Procedure Specification and 

Procedure Qualification Record to insure conformance to the AWS D1.2 Structural 
Welding Code.   

 
G. Gate Mounting:   

1. The gate frame is to be supported from the track by two (2) swivel type, self-
aligning, 4-wheeled, sealed lubricant, ball-bearing truck assemblies. 

2. The bottom of each support post shall have a bracket equipped with a pair of 3” 
(76mm) UHMW guide wheels Wheel cover protectors shall be included with bottom 
guides to comply with UL325. 

3. Gap protectors shall be provided and installed, compliant with ASTM F 2200-05. 
 

H. The gate shall be completed by installation of approved filler as specified.   
 

POSTS:  
A. A single set of support posts shall be minimum 4" O.D. (102mm) round SS40 or 4” x 4” x 

3/16” wall square steel tubing, grade 500.  Gate posts shall be galvanized or coated 
and supported in concrete footings as specified by the design team. 
 

FINISH:  
A. Gate to be Black Vinyl Coated as specified. If powder coated, the gate (including 

track member) and all accessories shall be pretreated chemically by sand blasting or 
other acceptable method to ensure proper coating adherence.  
 

WARRANTY:  
A. The truck assembly shall be warranted against manufacturing defects by the 

manufacturer for a period of (5) five years from date of sale.  
 

PART 2 EXECUTION 
 
Final grades and installation conditions shall be examined.  Installation shall not begin until all 
unsatisfactory conditions are corrected. 
 
INSTALLATION: 

A. Equipment in this section shall be installed in strict accordance with the company’s 
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printed instructions unless otherwise shown on the contract drawings. 
 

B. The gate and installation shall conform to ASTM F 1184 standards for aluminum 
cantilever slide gates, Type II, Class 2.   

 
C. If the gate system is to be automated, the gate and installation shall also comply with 

ASTM F 2200 and UL 325.   
 

SYSTEM VALIDATION: 
A. The complete system shall be adjusted to assure it is performing properly. 

 
B. The system shall be operated for a sufficient period of time to determine that the 

system is in proper working order. 
 

C. For operated gate systems - test and explain safety features: 
1. Each system feature and device is a separate component of the gate system. 
2. Read and follow all instructions for each component. 
3. Ensure that all instructions for mechanical components, safety devices and the 

gate operator are available for everyone who will be using the gate system. 
4. The warning signs shipped with the gate operator must be installed in prominent 

position on both sides of the gate. 
5. Ensure the owner is clear with regard to the safety points concerning the basic 

operational guidelines of the safety features of the gate operator system.  These 
safety points are listed in the gate operator manual and must be read prior to 
system use.  

 
10.3.1 SLIDING GATE OPERATOR 
 
 This item refers to the supply, setting and installation of sliding gate operators conforming 
to the lines, types, height and locations specified in the Contract Plans. Details for this item are 
shown below.  Any clearing, excavation, other work or material, including concrete, needed to 
complete this item shall be incidental to this item. 
 
 All work done under this item shall conform to the product manufacturer’s specifications. 

PART 1  PRODUCTS 

MANUFACTURERS 

A. Acceptable Manufacturer: Liftmaster by The Chamberlain Group, 
www.LiftMaster.com 

B. Substitutions: Allowed with Approval from Project Engineer. 

SLIDING GATE OPERATORS 

C. Microprocessor based solid-state control board interacting with card readers, RF 
transmitters, access control systems, ticket machines, other activating devices as 
required, external devices (photo-eyes, contact edges) for entrapment protection 
and vehicle (loop) sensing systems.  Control board shall include built-in close timer 
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(1-25 seconds), built-in ports for two (2) plug-in loop detectors, partial open input, 
programming switches to set various operating modes, inherent magnetic pulse 
obstruction sensing reverse system.  System shall employ Fail-Safe operation upon 
primary (AC) power outage. 
1. Model: IHSL24UL 
2. Warranty: Five (5) year manufacturer’s standard warranty. 
3. Operation: Gear Driven 
4. Rated Duty Cycle: Continuous Duty. 
5. Meet UL 325, UL 991, ASTM F2200, and CAS C22.2 No. 247 
6. Power: 120/240 VAC, single phase. 
7. Traveling Speed: 6-12 inches per second 
8. Motor: 24VDC, continuous duty type, sized to gate conditions. 
9.  Monitoring and controls: 

a.  Internet connectivity: MyQ technology with 50 channel FHSS. 
b.  Radio receiver: Security+ 2.0 technology.  
c.  Monitored retro-reflective photo eyes. 
d.  Monitored small profile wired safety edge.   

10.  Accessories: 
a.  Plug-in loop detector. 
b.  Commercial access control receiver. 
c.  Maglock. 
d.  Heater kit. 
e.   Three phase kit. 
f.  Riser kit. 

 
PART 2 - EXECUTION 
 
INSTALLATION 
 

A. Install in accordance with manufacturer’s specifications. 
 
SYSTEM INITIALIZING AND PROGRAMMING 
 

A. System shall be turned on and adjustment made to meet requirements of 
specifications and on-site conditions. 

B. System shall function as specified. 
 
SYSTEM TEST PROCEDURES 
 

A. System shall be completely tested to assure that all components and accessories 
are hooked-up and in working order. 

B. System shall be pre-tested by contractor and certified to function in accordance 
with plans and specifications. 

C. System shall be tested in presence of owner's representative. 
 
OWNER INSTRUCTIONS 
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A. Installation contractor shall conduct up to (1) hour of instruction in use and operation 

of the system to designated owner representatives, within (30) days of acceptance. 
B. Installation contractor shall conduct up to (1) hour of technical training, in 

troubleshooting and service of the system, to designated owner representatives within 
(90) days of system acceptance.  

 
MANUALS AND DRAWINGS 
 

A. Contractor shall provide owner with (2) copies of standard factory prepared 
operation, installation and maintenance manuals.  Manuals shall include typical wiring 
diagrams. 

B. Contractor shall provide owner with (2) copies of any risers, layouts, and special wiring 
diagrams showing any changes to standard drawings, if required on project. 
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SECTION 11 - TRAFFIC MARKINGS AND STRIPES, REMOVAL, & R.P.M’S 
 
 
11.1.1 TRAFFIC STRIPES, LONG LIFE, THERMOPLASTIC, 4” WHITE 
11.1.2 TRAFFIC STRIPES, LONG LIFE, THERMOPLASTIC, 4” YELLOW 
11.1.3 TRAFFIC STRIPES, LONG LIFE, THERMOPLASTIC, 24” WHITE 
 
 This work shall consist of the furnishing and application of white and/or yellow long life 
traffic stripes and markings (of the type specified above) and glass beads at the locations and in 
accordance with patterns indicated on the plans or as ordered by the Engineer. 
 
 These items shall conform to Sections 610 – TRAFFIC STRIPES, TRAFFIC MARKINGS, AND 
RUMBLE STRIPS and 912 – PAINTS, COATINGS, TRAFFIC STRIPES, AND TRAFFIC MARKINGS of NJDOT 
Standard Specifications for Road and Bridge Construction 2019, and as amended. 
 
11.2.1 TRAFFIC STRIPES, PAINT, 4” WHITE (PARKING STALL LINES) 
11.2.2 TRAFFIC STRIPES, PAINT, 4” HANDICAP BLUE (PARKING STALL LINES) 
11.2.3 TRAFFIC MARKINGS, PAINT, HANDICAP SYMBOL, HANDICAP BLUE 
 
 Items 11.2.1 shall consist of the furnishing and application of white traffic stripes, paint and 
glass beads (edgelines and centerlines) at the locations shown on the contract plans or as 
directed by the Engineer.  Items 11.2.2 thru 11.2.3 shall consist of the furnishing and application of 
white and handicap blue painted stripes and markings (for parking stalls) at the locations and in 
accordance with patterns indicated on the plans or as directed by the Engineer. 
  
 These items shall conform to Sections 610 – TRAFFIC STRIPES, TRAFFIC MARKINGS, AND 
RUMBLE STRIPS and 912 – PAINTS, COATINGS, TRAFFIC STRIPES, AND TRAFFIC MARKINGS of NJDOT 
Standard Specifications for Road and Bridge Construction 2019, and as amended. 
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SECTION 12 - TRAFFIC SIGNS 

 
 
12.1.R1-1   SIGN, POST MOUNTED, STOP, 30”X30” 
12.1.R7-8D   SIGN, POST MOUNTED, RESERVED PARKING (HC) (DOUBLE ARROW), 12”X18” 
12.1.R7-8P   SIGN, POST MOUNTED,  HC PARKING PENALTY PLAQUE, 10”X12” 
12.1.R7-8va   SIGN, POST MOUNTED, VAN ACCESSIBLE PLAQUE, 12”X6” 
 
 All items under this section shall consist of the fabricating, furnishing, assembling and 
erecting of signs conforming to the types, sizes, and locations specified in the Contract Plans. Signs 
listed shall be post mounted unless otherwise described above.  Spacers shall be installed on the 
bolts within the channel portion of the post to minimize sign deformation due to over-tightening.  
For all STOP signs and YIELD signs, posts shall be fitted with 3” wide reflective panels, color and 
reflectivity as specified.  Panels shall be fastened to the post from the bottom of the sign to no 
more than 4” from the connection to the base post.  Any work or materials needed to complete 
these items shall be “new” and incidental to these items, including but not limited to brackets, 
spacers, bolts, nuts, and galvanized “U-Channel” sign and base posts (for ground mounted 
installations).  Sign posts shall be the galvanized “U-Channel” post type, using a 3’ to 3.5’ base 
post and 10’-12’ sign post (determined by number of signs and bottom vertical clearances).  Some 
posts will have multiple signs, facing in different directions, which may require additional brackets. 
 
 All work done under these items shall conform to Section 612-SIGNS of the NJDOT Standard 
Specifications for Road and Bridge Construction, 2019 as amended.  All post mounted signs shall 
have Grade IX Sheeting or higher.  Materials and construction operations not specifically covered 
in the Contract Plans or Specifications shall be made in accordance with the MANUAL ON 
UNIFORM TRAFFIC CONTROL DEVICES FOR STREETS AND HIGHWAYS, 2009 or as amended. 
 

• Not all post mounted signs will require a separate post.  In general, plaques will be installed 
in conjunction with another R, W, D or S Series sign.   
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WALL MOUNTED LIGHTING FIXTURE AS SCHEDULED.

CEILING OUTLET AND LIGHTING FIXTURE AS SCHEDULED.

CEILING OUTLET AND LIGHTING FIXTURE ON EMERGENCY POWER
AS SCHEDULED.

CEILING OUTLET AND EXIT LIGHT FIXTURE AS SCHEDULED.

WALL OUTLET AND EXIT LIGHT FIXTURE AS SCHEDULED.

ARROWS INDICATE EGRESS EXIT SIGNAGE CHEVRON(S) REQUIRED.

SYMBOL INDICATES FIXTURE TYPE WHEN SHOWN ON LIGHTING PLANS ADJACENT TO FIXTURE.

LOWER CASE LETTERS AT OUTLETS INDICATES SWITCHING ARRANGEMENT.

SINGLE POLE 20A, 120V/277V SWITCH. MOUNT 48" A.F.F. TO TOP, UNLESS NOTED OTHERWISE.
SUBSCRIPT:

3 = THREEWAY
2P  = TWO POLE
MS = VACANCY SENSOR
LV = LOW VOLTAGE, ACUITY nPODM OR APPROVED EQUAL.

OUTLET BOX IN WALL AT 44" TO BOTTOM AND DIMMER SWITCH WITH DUAL TECHNOLOGY VACANCY SENSOR 
SWITCH, ACUITY WSX DPDT OR APPROVED SIMILAR.

OUTLET BOX IN WALL AT 44" TO BOTTOM AND LOW VOLTAGE DIMMER SWITCH WITH DUAL TECHNOLOGY 
VACANCY SENSOR SWITCH, ACUITY NWSX PDT LV OR APPROVED SIMILAR.

CEILING OUTLET AND DUAL TECHNOLOGY MOTION SENSOR FOR LIGHTING CONTROL, ACUITY nCM 6 LT OR 
APPROVED SIMILAR.

OUTLET BOX MOUNTED MOTION LOW VOLTAGE SENSOR POWER PACK WITH DIMMING OUTPUT, ACUITY nPP16 D 
EPF  OR APPROVED SIMILAR.
 
LIGHTING CONTROL DAYLIGHT SENSOR. SUBSCRIPT INDICATES THE LIGHTING SWITCH LEG LETTER OF THE 
FIXTURES THAT IT SHALL CONTROL. ACUITY nCM ADCX OR APPROVED SIMILAR

NUMBER AT OUTLET INDICATES CIRCUIT ARRANGEMENT.

SUBSCRIPT INDICATED LIGHTING FIXTURE IS NON-SWITCHED AND SERVES AS NIGHTLIGHT.

INDICATES GROUND FAULT CURRENT INTERRUPTER DEVICE.

INDICATES SURFACE MOUNTED DEVICE WHEN INDICATED ON POWER & SYSTEMS PLANS.

INDICATES WEATHER PROOF WHEN SHOWN ADJACENT TO SYMBOLS ON LIGHTING, POWER, OR SYSTEMS 
PLANS. PROVIDE APPROPRIATE ENCLOSURES AND/OR COVERS.

CIRCUIT BURIED UNDERGROUND OR CONCEALED BENEATH FLOOR.

CIRCUIT EXPOSED.

CIRCUIT CONCEALED IN CEILING OR WALL. CROSSBARS INDICATE NUMBER OF CONDUCTORS REQUIRED. 
CONDUIT NOT SIZED IS 1/2". CONDUCTORS NOT SIZED ARE NO. 12.

HOMERUN TO PANELBOARD INDICATED. NUMBER OF ARROWHEADS INDICATES CIRCUIT NUMBERS. PREFIX 
INDICATES PANEL NUMBER.

EQUIPMENT POINT OF CONNECTION. VERIFY WITH EQUIPMENT PROVIDER AND/OR INSTALLER.

J-HOOK SUPPORTING SYSTEM MOUNTED IN ACCESSIBLE CEILING CAVITY.

UTILITY OVERHEAD LINES.

UNDER GROUND LINES.

WALL MOUNTED JUNCTION BOX. MOUNT AT 18" A.F.F. TO BOTTOM, UNLESS NOTED OTHERWISE.

CEILING OR FLOOR MOUNTED JUNCTION BOX.

WALL OUTLET WITH 20A, 125V DUPLEX RECEPTACLE. MOUNT 18" A.F.F. TO BOTTOM, UNLESS NOTED 
OTHERWISE.

WALL OUTLET WITH 20A, 125V DOUBLE DUPLEX (QUADRAPLEX) RECEPTACLE. MOUNT AT 18" A.F.F. TO 
BOTTOM UNLESS NOTED OTHERWISE.

DOOR HARDWARE POWER SUPPLY.

208Y/120V SURFACE MOUNTED PANELBOARD. DASH LINE INDICATES N.E.C. CLEARANCE.

FUSIBLE DISCONNECT SWITCH. MOUNT 4'-6" A.F.F. TO CENTER, UNLESS NOTED OTHERWISE.

MOTOR CONTROLLER AND FUSIBLE DISCONNECT SWITCH TO SUIT MOTOR. MOUNT 4'-6" A.F.F. TO CENTER, 
UNLESS NOTED OTHERWISE.

MOTOR.

MANUAL MOTOR CONTROLLER WITH PILOT LIGHT TO SUIT MOTOR. 
MOUNT 44" A.F.P TP BOTTOM, UNLESS NOTED OTHERWISE.

POLYMER CONCRETE HANDHOLE AS INDICATED.

TRANSFORMER.

CIRCUIT BREAKER.

POINT OF CONNECTION TO GROUND POTENTIAL.

NON-FUSED DISCONNECT SAFETY SWITCH.

FUSE.

FUSED SAFETY SWITCH.

POINT OF CONNECTION TO EXISTING.

NORMALLY OPEN CONTACT.

NORMALLY CLOSED CONTACT.

SOLIDLY GROUNDED WYE CONNECTION.

DELTA CONNECTION.

LIGHTING

GENERAL DEVICE SUBSCRIPTS

RACEWAYS

POWER

ONE-LINE DIAGRAM
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SECURITY AND COMMUNICATIONS
CR CARD FOB READER. MOUNT AT 44" A.F.F. TO BOTTOM, UNLESS NOTED OTHERWISE. READER PROVIDED BY OWNER.

KEYPAD, MOUNT AT 44" A.F.F. TO BOTTOM, UNLESS NOTED OTHERWISE. KEYPAD PROVIDED BY OWNER.

ACCESS CONTROL DOOR RELEASE BUTTON. MOUNT AT 44" A.F.F. TO BOTTOM, UNLESS STATED OTHERWISE.

ACCESS CONTROLLED DOOR. SUBSCRIPT INDICATES TYPE. COORDINATE REQUIREMENTS WITH DOOR HARDWARE 
PROVIDER. REFER TO RACEWAY DETAILS.

CCTV SECURITY CAMERA. PROVIDE SINGLE DATA JACK WITH CABLE BACK TO IT ROOM AND TERMINATE. CAMERA 
PROVIDED BY OWNER.

OUTLET BOX IN WALL WITH DATA JACKS AND DEVICE PLATE. PROVIDE
1" CONDUIT FROM OUTLET BOX TO ACCESSIBLE CEILING AND BUSH END. PROVIDE CABLE FROM EACH JACK IN 
OUTLET BOX TO TELECOMMUNICATIONS SYSTEM EQUIMENT AT RACK IN IT ROOM AND TERMINATE. MOUNT 18" A.F.F 
TO BOTTOM, UNLESS NOTED OTHERWISE.

#V: NO. OF VOICE JACKS
#D: NO. OF DATA JACKS 

OUTLET BOX WITH (1) DATA JACK AND DEVICE PLATE FOR WIRELESS ACCESS POINT. CONTRACTOR SHALL PROVIDE 
1" CONDUIT BACK TO IT ROOM. WIRELESS ACCES POINT DEVICE SHALL BE PROVIDED BY THE OWNER.

AC
1

KP

2D

AP

OH OH

UG UG

H

BRANCH CIRCUIT VOLTAGE 
DROP TABLE

WIRE SIZE MAXIMUM CIRCUIT LENGTH
20A, 120V, 1P

#12 AWG 61 FEET
#10 AWG 102 FEET

#8 AWG 154 FEET
#6 AWG 240 FEET

•

•

•

•

LENGTHS REPRESENT THE MAXIMUM CIRCUIT LENGTH BASED ON THE 
WIRE SIZE AND COPPER CONDUCTORS FOR A MINIMUM VOLTAGE DROP 
OF 3%

LENGTHS SHALL BE MEASURED FROM PANELBOARD TO THE FARTHEST 
DEVICE CONNECT TO CIRCUIT.

THE PHASE AND NEUTRAL CONDUCTORS SHALL BE SIZED AS INDICATED 
FOR THE ENTIRE LENTH OF RUN.

IF CONDUCTORS ARE UPSIZED FOR VOLTAGE DROP, GROUND 
CONDUCTORS SHALL ALSO BE UPSIZED PER NEC 250.122.

OUTLINE OF BLDG. 
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ELECTRICAL LEGEND,
AND GENERAL NOTES

E1.0

NEW POLE BARN FOR CITY
OF VINELAND PUBLIC

WORKS

10/08/2024

23.089

KA

ELECTRICAL GENERAL NOTES:
A.

B.

C.

D.

E.

F.

G.

H.

I.

J.

K.

L.

M.

N.

PROVIDE ALL TEMPORARY EGRESS EXIT LIGHTING FIXTURES AS REQUIRED 
DURING CONSTRUCTION.

COORDINATE CONDUIT ROUTING WITH MECHANICAL CONTRACTOR TO AVOID 
CONFLICTS WITH EQUIPMENT AND EQUIPMENT CLEARANCES.

SEAL AROUND ALL NEW AND EXISTING PENETRATIONS THROUGH RATED 
WALLS WITH FIRE STOPPING. REFER TO ARCHITECTURAL RATINGS DETAIL KEY 
PLAN FOR RATED WALL LOCATIONS.

FINAL CONNECTION TO ALL CEILING MOUNTED DEVICES SHALL BE MADE WITH 
FLEX CONDUIT.

FIRE ALARM SYSTEM SHALL BE INSTALLED IN CONDUIT. FIRE ALARM WIRING 
SHALL COMPLY WITH NEC 760.

COORDINATE LIGHTING FIXTURE LOCATIONS WITH ARCHITECTURAL 
REFLECTED CEILING PLAN.

PROVIDE FIRE INTUMESCENT PUTTY PAD BEHIND / AROUND ALL ELECTRICAL 
BACKBOXES INSTALLED WITHIN FIRE RATED WALLS.  PUTTY PADS SHALL BE 
SPECIFIED TECHNOLOGIES, INC SERIES SSP.  INSTALL PER MANUFACTURER'S 
RECOMMENDATIONS.  REFERENCE ARCHITECTURAL RATINGS DETAIL KEY PLAN 
FOR RATED WALL LOCATIONS.

EACH BRANCH CIRCUIT SHALL INCORPORATE A DEDICATED NEUTRAL 
CONDUCTOR WHERE NEUTRAL IS REQUIRED. THE NEUTRAL CONDUCTOR 
SHALL NOT BE SHARED BETWEEN CIRCUITS, UNLESS SPECIFICALLY INDICATED 
FOR CIRCUITS SERVING SYSTEMS FURNITURE.

EACH CONDUIT CONTAINING BRANCH CIRCUITS SHALL CONTAIN A GREEN 
EQUIPMENT GROUND CONDUCTOR.

CONDUIT SHALL BE RUN WITH SMOOTH, EASY BENDS.  EXPOSED CONDUIT 
SHALL BE RUN PARALLEL OR PERPENDICULAR TO WALLS, CEILINGS, BEAMS, 
AND COLUMNS.  CONCEALED CONDUIT MAY BE RUN AT ANGLES OTHER THAN 
PARALLEL OR PERPENDICULAR TO BUILDING LINES BUT SHALL BE GROUPED IN 
A NEAT AND WORKMANLIKE MANNER.  DISSIMILAR ANGLES AND CRISSCROSS 
ARRANGEMENT WILL NOT BE ACCEPTABLE.

EXPOSED PARALLEL OR BANKED RACEWAYS SHALL BE RUN TOGETHER TO 
PROVIDE A NEAT APPEARANCE. BENDS IN PARALLEL OR BANKED RUNS SHALL 
BE MADE FROM THE SAME CENTER LINE SO THAT THE BENDS ARE PARALLEL. 
STANDARD MANUFACTURERS’ BENDS ARE ALLOWED FOR GROUPS OF 90 
DEGREE BENDS IF THE CONDUITS ARE CLOSE TO THE SAME SIZES. THIS SHALL 
REQUIRE THAT THERE BE A CHANGE IN THE PLANE OF THE RUN, SUCH AS 
FROM WALL TO CEILING, AND THE RACEWAYS OF THE SAME SIZE. IN OTHER 
CASES, PARALLEL RACEWAYS SHALL BE FIELD-BENT.

ALL RECEPTACLES LOCATED WITHIN 6 FEET OF A SINK OR WATER SOURCE 
SHALL INCLUDE INTEGRAL GROUND FAULT CIRCUIT INTERRUPTER, (GFI)

CONDUITS SHALL NOT BE EMBEDDED IN FLOOR SLABS

THE ELECTRICAL INSTALLATION SHALL BE IN STRICT CONFORMANCE WITH THE 
2020 NATIONAL ELECTRICAL CODE (NEC) AND THE NEW JERSEY UNIFORM 
CONSTRUCTION CODE.

SCALE:  1" = 30'-0"
2
SITE PLAN

KEYNOTES
1 REMOVE FOR RELOCATION COMMUNICATION HANDHOLE.

2 EXTEND EXISTING COMMUNICATIONS CONDUIT.

3 INSTALL EXISTING COMMUNICATIONS HANDHOLE.

4 COORDINATE GATE OPERATOR LOCATION AND ELECTRIC REQUIREMENTS WITH
THE OWNER. PROVIDE ALL REQUIRED ELECTRIC, INCLUDING GROUND ROD AND
ASSOCIATED WIRING AND RACEWAYS. PROVIDE WIRING AND RACEWAYS TO
GATE SAFETYDEVICES. INTERCONNECT GATE OPERATOR TO CARD READER.
STUB OUT (1) 1" CONDUIT FOR PRESSURE SENSOR WIRING.

5 INSTALL OWNER FURNISHED ENVIRONMENTAL NETWORK CABINET ON CONCRETE
PAD. COORDINATE LOCATION WITH THE OWNER BEFORE ROUGH IN PROVIDE (1)
QUAD RECEPTACLE IN CABINET FOR NETWORK EQUIPMENT.

6 INSTALL CARD ACCESS POWER SUPPLY AND CONTROL PANEL. PROVIDE STRUT
STAND AS REQUIRED.

7 SECURITY CAMERA ON POLE. COORDINATE LOCATION WITH OWNER. CAMERA,
POLE, AND BASE PROVIDED BY OWNER. PROVIDE RACEWAY AND DATA CABLE
BACK TO NETWORK RACK.

8 PROVIDE (1) 1" CONDUIT FROM GATE OPERATOR TO SITE CARD ACCESS PANEL.
ROUTE SECURITY CABLING WITHIN RACEWAY.

9 PROVIDE (1) 1" CONDUIT FROM GATE OPERATOR TO CARD ACCESS PANEL IN
BUILDING. ROUTE SECURITY CABLING WIHTIN RACEWAY.

10 PROVIDE (1) 1" CONDUIT FROM SITE CARD ACCESS PANEL TO SITE NETWORK
RACK. ROUTE DATA CABLE BETWEEN PANEL AND CABINET.

11 VERIFY EXACT LOCATION AND REQUIREMENTS WITH OWNER'S SECURITY
VENDOR.

SCALE: NONE
3
SITE DATA DIAGRAM
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DATA RACK

SECURITY
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+15'
L3- 2 E1
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L3- 2

N

POWER PACK RELAY
ACUITY CONTROLS

nPP16 

ROOM
LTG.

ON

WALLSWITCH
ACUITY CONTROLS

nPODM

H

CAT 5e
CONTROL 
CABLE

LIGHTING
CIRCUIT

N

CAT 5e
CONTROL CABLE
TO ADDITIONAL 
SENSORS OR 
WALL CONTROLS, 
AS INDICATED

CEILING MOTION SENSOR
ACUITY CONTROLS

nCM 6 LT

SET FOR:
MANUAL ON
& AUTO OFF

OFF

CAT 5e
CONTROL 
CABLE TO
NEXT DEVICE

• LIGHTING CONTROLS BASED ON ACUITY CONTROLS nLIGHT SYSTEM. 
PROVIDE nLIGHT OR APPROVED SIMILAR.

BATTERY SENSING CHANGING 
LEADS (EM FIXTURES ONLY)

LIGHTING CONTROL SCHEME SCHEDULE
SCHEME DESCRIPTION

LCS1 LUMINAIRE CONTROL SHALL BE BY LOCAL DEVICES. LUMINAIRES SHALL 
BE MANUAL ON/OFF VIA SWITCHES AND AUTO OFF VIA OCCUPANCY 
SENSORS AFTER THE SPACE HAS BEEN VACANT FOR A PERIOD OF 
TIME. EMERGENCY LIGHTS SHALL TURN ON WHEN NORMAL POWER TO 
ROOM LIGHTING FIXTURES FAIL.

LCS2 LUMINAIRE CONTROL SHALL BE BY PHOTOCELL. IT SHALL TURN OFF ALL 
EXTERIOR LIGHTING WHEN SUFFICIENT DAYLIGHT IS AVAILABLE.
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LIGHTING PLANS, AND
LIGHTING SCHEDULES

E2.0

NEW POLE BARN FOR CITY
OF VINELAND PUBLIC

WORKS

10/08/2024

23.089

KA

SCALE:  1/8" = 1'-0"
2
LIGHTING PLAN - BUILDING A AREA B

SCALE:  1/8" = 1'-0"
3
LIGHTING PLAN - BUILDING A AREA A

GENERAL NOTES:
A. REFER TO SHEET E0.1 FOR GENERAL NOTES AND ADDITIONAL INFORMATION.

B. POWER PACKS SHALL BE LOCATED IN THE CEILING AT THE ACCESS PANEL.

C. ALL "D1" LIGHT FIXTURES SHALL BE MOUNTED TO BOTTOM OF TRUSS UNLESS 
STATED OTHERWISE. PROVIDE SUPPORT BRACKET SPANNING BETWEEN 
TRUSSES ABOVE CELING TO ATTACH FIXTURE.

D. ALL "D2" LIGHT FIXTURES SHALL BE WALL MOUNTED AT 14' A.F.F. UNLESS 
STATED OTHERWISE.

E. ALL EMERGENCY FIXTURES SHALL HAVE AN UNSWITCHED HOT WIRE FOR 
BATTERY SENSING CHANGING LEADS.

F. ALL LIGHT FIXTURES CONNECTED TO CIRCUIT L1-39 AND L2-14 SHALL USE
3#10, 1/2"C.

G. ALL CEILING MOUNTED MOTION SENSORS SHALL BE HIGH CEILING TYPE AND 
RATED FOR COLD WEATHER, UNLESS STATED OTHERWISE.

KEYNOTES
1 LOCATE PHOTOCELL NEAR OVERHANG. ADJUST SO NOT AFFECTED BY ARTIFICIAL

LIGHT AND VEHICLE HEADLIGHTS. PHOTOCELL SHALL CONTROL ALL BUILDING A
MOUNTED EXTERIOR LIGHTS.

2 POWER PACK FOR ALL BUILDING A EXTERIOR LIGHTS.

3 LIGHT SWITCH FOR ALL BUILDING A EXTERIOR LIGHTS.

4 POWER PACK FOR ALL BUILDING B EXTERIOR LIGHTS.

5 LIGHT SWITCH FOR ALL BUILDING B EXTERIOR LIGHTS.

6 LOCATE PHOTOCELL NEAR OVERHANG. ADJUST SO NOT AFFECTED BY ARTIFICIAL
LIGHT AND VEHICLE HEADLIGHTS. PHOTOCELL SHALL CONTROL ALL BUILDING B
MOUNTED EXTERIOR LIGHTS.

7 POWER PACK FOR SITE LIGHTING. CONNECT TO BUILDING PHOTO CELL.

LIGHTING FIXTURE SCHEDULE
TYPE DESCRIPTION MANUFACTURER SERIES

LAMP BALLAST /
DRIVER VOLTAGE MOUNTING

TYPE NO. LUMENS WATTS

A1 2'x4' RECESSED DIMMABLE LED EDGE LIT FLAT PANEL FIXTURE, WITH WHITE ALUMINUM BEZEL ON STEEL BACK PLATE WITH GRID LOCKING CLIPS AND WHITE FROSTED SCRATCH AND IMPACT
RESISTANT ACRYLIC LENS. LITHONIA EPANL-2x4-4800LM-80CRI-35K-MIN1-MVOLT LED 3500K -- 5119 45W

0-10V,
DIMMING TO

1%
120/277V RECESSED

A1X SAME AS 'TYPE A1' EXCEPT WITH EMERGENCY BATTERY PACK. LITHONIA EPANL-2x4-4800LM-80CRI-35K-MIN1-MVOLT-E10WCP LED 3500K -- 5119 45W
0-10V,

DIMMING TO
1%

120/277V RECESSED

A2 2'x4' RECESSED DIMMABLE LED EDGE LIT FLAT PANEL FIXTURE, WITH WHITE ALUMINUM BEZEL ON STEEL BACK PLATE WITH GRID LOCKING CLIPS AND WHITE FROSTED SCRATCH AND IMPACT
RESISTANT ACRYLIC LENS. LITHONIA EPANL-2x4-4000LM-80CRI-35K-MIN1-MVOLT LED 3500K -- 4240 38W

0-10V,
DIMMING TO

1%
120/277V RECESSED

D1 4'L LINEAR LED, ACRYLIC LENSE, STRIP LIGHTING FIXTURE WITH WHITE STEEL HOUSING, COLD WEATHER DRIVER AND WIDE DISTRIBUTION REFLECTOR. LITHONIA CLX-L48-9000LM-SEF-WDL-MVOLT-GZ1-LUGR-35K-80CRI-WH LED 3500K -- 9000 70W
0-10V,

DIMMING TO
1%

120/277V SURFACE

D1X SAME AS 'TYPE D' EXCEPT WITH EMERGENCY BATTERY PACK. LITHONIA CLX-L48-9000LM-SEF-WDL-MVOLT-GZ1-LUGR-35K-80CR-WH-PS1050 LED 3500K -- 9000 70W
0-10V,

DIMMING TO
1%

120/277V SURFACE

D2 4'L LINEAR LED, ACRYLIC LENSE, STRIP LIGHTING FIXTURE WITH WHITE STEEL HOUSING, COLD WEATHER DRIVER AND FLAT DISTRIBUTION REFLECTOR. LITHONIA CLX-L48-9000LM-SEF-FDL-MVOLT-GZ1-LUGR-35K-80CRI-WH LED 3500K -- 9000 70W
0-10V,

DIMMING TO
1%

120/277V WALL

E1 9" x 18" ARCHITECTURAL WALL SCONCE, ALUMINUM HOUSING,  DARK BRONZE POWDER COAT FINISH, ACRYLIC LENS. WITH EMERGENCY BATTERY PACK AND MOTION SENSOR. LITHONIA WDGE3-LED-P2-40K-80CRI-R4-MVOLT-SRM-PIRH-DDBXD LED 4000K -- 8779 15W
0-10V,

DIMMING TO
1%

120/277V SURFACE

E2 9" x 11.5" ARCHITECTURAL WALL SCONCE, ALUMINUM HOUSING,  DARK BRONZE POWDER COAT FINISH, ACRYLIC LENS. WITH EMERGENCY BATTERY PACK AND MOTION SENSOR. LITHONIA WDGE2-LED-P2-40K-80CRI-T4M-MVOLT-SRM-E20WC-DMG-PIR-DDBXD LED 4000K -- 2000 4W
0-10V,

DIMMING TO
1%

120/277V SURFACE

S1 SITE LIGHTING POLE WITH NUMBER OF LIGHT HEAD AS SHOWN ON CIVIL DRAWINGS. COORDINATE REQUREMENTS WITH CIVIL DRAWINGS. LITHONIA DSX0-LED-P6-40K-TFTM-MVOLT-SPA-PIRH-DBLXD LED 4000K -- 17511 238 -- 208V POLE
X1 SINGLE SIDED EXIT LIGHT WITH RED STENCIL LETTERS ON WHITE ALUMINUM HOUSING.WITH EMERGENCY BATTERY PACK. LITHONIA LQM-S-W-3-R-120/277-ELN -- -- 1.5 120/277V UNIVERSAL

SCALE:  1/8" = 1'-0"
1
LIGHTING PLAN - BUILDING B

SCALE: NONE
4
LOW VOLTAGE SWITCH & MOTION SENSOR

+9'

+9'

+9'
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STORAGE
AREA #3

L2-6

L2-2

L2-13

L2-13

L2-13

L2-1

L2-1

L2-11

L2-10

L2-11
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L2-9
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L2-12
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L2-12

L2-12

L2-7

L2-7

L2-7

L2-12

L2-8

L2-8

L2-8 L2-2 L2-2

GARAGE DOOR 
HOIST #14

GARAGE DOOR 
HOIST #13

GARAGE DOOR HOIST #11

GARAGE DOOR 
HOIST #10

GARAGE DOOR 
HOIST #9

MA
TC

HL
IN

E 
B
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TC
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IN
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A

L2-6 L2-6 L2-6L2-3 L2-3

L2- 18 L2- 17 L2- 15

GARAGE DOOR 
HOIST #8 

L2- 16

GARAGE DOOR 
HOIST #12

L2- 21 L2- 20 L2- 19L2- 22

GARAGE DOOR 
HOIST #15

GARAGE DOOR 
HOIST #16

GARAGE DOOR 
HOIST #17
9.8A, 120v, 1Ø

L2- 23
L2- 24

L2- 28

L2- 1,13 L2- 10,11 L2- 5,9 L2- 3,4,7

L2- 2,6,8

L2

L1- 1,3,5

9.8A, 120v, 1Ø 9.8A, 120v, 1Ø 9.8A, 120v, 1Ø 9.8A, 120v, 1Ø 9.8A, 120v, 1Ø 9.8A, 120v, 1Ø 9.8A, 120v, 1Ø 9.8A, 120v, 1Ø 9.8A, 120v, 1Ø

L2- 26

3#10, 1/2"C. 
3#10, 1/2"C. 
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24" x 36" PULL BOX

24" x 24" ACCESS PANEL

(1) 2"C FIBER
(1) 2"C DATA COPPER
(1) 4"C SECURITY

24" x 24" ACCESS PANEL

(1) 2"C FIBER
(1) 2"C DATA COPPER
(1) 4"C SECURITY

(1) 2"C FIBER
(1) 2"C DATA COPPER
(1) 4"C SECURITY

24" x 24" ACCESS PANEL

(1) 2"C FIBER
(1) 2"C DATA COPPER
(1) 4"C SECURITY

24" x 24" ACCESS PANEL
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STORAGE
AREA #1
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OFFICE

107
VESTIBULE

106
BATHROOM
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STORAGE
AREA #2
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TRAFFIC
DIVISION

(2) 4" PVC CONDUITS 
FOR COMMUNICATION

L1-8

L1-15

L1-8

L1-8

L1-15

L1-15

L1-9

L1-9

L1-9

L1-9

L1-20 L1-20

L1-20L1-17

L1-17

L1-17

L1-17

L1-10

L1-10 L1-10

L1-15

L1-11

L1-11

L1-11L1-19

L1-15

L1-19L1-19

L1-46

L1-46

L1- 34

EF-1

HP-1
11A, 208V, 1Ø

DSS-1
VIA HP-1

0.13A, 120V, 1Ø

UH-110

L1- 31,33

+44"

METER

30A/2, FDS,
NEMA 3R
FUSE @15A/2

GROUND GRID,
LOCATE IN 
GRASSY AREA

TEST WELL

L1- 12
1.3KW, 120V, 1Ø

CUH-105

L1- 22
1.3KW, 120V, 1Ø

1.3KW, 120V, 1Ø L1- 16

L1-10

L1-7

L1-7

GARAGE DOOR HOIST #5GARAGE DOOR HOIST #6GARAGE DOOR HOIST #7
9.8A, 120V, 1Ø

DWH1
6KW, 208V, 3Ø

L1-7L1-46 L1-14 L1-14 L1-14

GARAGE DOOR HOIST #4 GARAGE DOOR HOIST #3

L1- 44 L1- 35 L1- 26 L1- 25
L1- 24

GARAGE DOOR HOIST #2 GARAGE DOOR HOIST #1

L1- 23 L1- 21

MA
TC

HL
IN

E 
B

MA
TC

HL
IN

E 
A

L1- 27

L1- 27

L1- 18

L1- 14,46

L1- 11,19 L1- 7,10

L1- 13 L1

30A/3Ø, FDS
FUSE @25A/3Ø

L1- 28,30,32

L1- 36,38

2#6, 1#10G, 3/4"C 60A/2, FDS,
FUSE @50A/2

CUH-106

CUH-107

HP-2

DSS-2

11A, 208V, 1Ø

30A/2, FDS,
NEMA 3R
FUSE @15A/2

VIA HP-2

L1- 40,42
9.8A, 120V, 1Ø 9.8A, 120V, 1Ø 9.8A, 120V, 1Ø 9.8A, 120V, 1Ø 9.8A, 120V, 1Ø 9.8A, 120V, 1Ø

3#10, 1#10G, 1/2"C.

DATA RACK

SECURITY
PANEL

IT
ROOM

L1-29

L1-29

L1-29

7.5KW, 208V, 1Ø

3#10, 1/2"C.3#10, 1/2"C.3#10, 1/2"C.3#10, 1/2"C.

CIRCUIT L1-11 SHALL BE 
3#10, 1/2"C. L1-20

1
111111

MDS

24" x 24" ACCESS PANEL

(1) 2"C FIBER
(1) 2"C DATA COPPER
(1) 4"C SECURITY

(1) 2"C FIBER
(1) 2"C DATA COPPER
(1) 4"C SECURITY

SECURITY

(1) 2"C FIBER
(1) 2"C DATA COPPER
(1) 4"C SECURITY

L1- 27

L1- 27

AC
1

AC
1

AC
2

AC
2

AC
2

AC
2

AC
2

5

CONDUIT SHALL 
GO TO BUILDING 
A DATA RACK

CONDUIT SHALL 
GO TO BUILDING 
A DATA RACK

7 7

7

WALL MOUNTED 
CABLE TRAY AT 
7' 6". PROVIDE 
WATER FALL AT 
CABLE EXIT.

EF-2

L1- 34

10

0.13A, 120V, 1Ø
10

SCALE: 1/8"=1'-0"

15'0 5' 10'12"

L3-1

L3-1

L3-6

L3-6

L3-1
L3-1

L3-3

L3-3

L3-7

L3-7

L3-7

L3-7

UH-105A

105

STORAGE
#4

RUN CONDUIT DOWN THE 
SURFACE OF WALL AND 
INSIDE THE BUILDING INTO 
THE GROUND.

THE CONDUIT SHALL BE UNDER 
GROUND UNTILL BELOW PANEL L3 
THEN RUN UP INTO THE PANEL.

TO PANEL L1-2,4,6GARAGE DOOR HOIST #5 GARAGE DOOR HOIST #4 GARAGE DOOR HOIST #3
9.8A, 120V, 1Ø

UH-105B

L3-4 L3-4 L3-4 L3-4

L3-3

L3- 12 L3- 11 L3- 9

GARAGE DOOR HOIST #2 GARAGE DOOR HOIST #1

L3- 8 L3- 5
L3

L3- 13,15,17

18.7KW, 208V, 3Ø

100A/3Ø
FUSE @70A/3Ø

3#4, 1#8G, 1"C

100A/3Ø
FUSE @70A/3Ø

3#4, 1#8G, 1"C

L3- 14,16,18

18.7KW, 208V, 3Ø

1/6HP, 120V, 1Ø
VIA CO/NO 
SENSOR

L3- 19

L3- 20

+44"

L3- 19

(1) 2"C FIBER
(1) 2"C DATA COPPER
(1) 4"C SECURITY

(1) 3"C TO PANEL L1

9.8A, 120V, 1Ø 9.8A, 120V, 1Ø 9.8A, 120V, 1Ø 9.8A, 120V, 1Ø

ON THE WALL

DATA RACK
SECURITY
PANEL11111 L3-6

SECURITY

24" x 24" ACCESS PANEL

AC
2

AC
2

+44"

3/4HP, 120V, 1Ø
VIA CO/NO 
SENSOR

EF-105

STR. FOR 
EF-105 IN WALL

L3- 10

COUNDUIT SHALL GO TO DATA RACK.

UTILITY CO. 
OVERHEAD
SECONDARY
ELECTRIC

ELECT. SERVICE
WEATHERHEAD,
AND RISER.

PROVIDE
DRIP LOOP

PANEL
L1

PANEL
L2

PANEL
L3

(2) 4#3/0, 1#2G, 2"C.
IN PARALLEL

4#2/0, 1#4G, 2"C.

4#3/0, 1#4G, 2"C.

UTILITY
METER

WIREWAY

4#500MCM, 1#1/0G, 3"C.

400A/3

200A/3
NEMA 3R

MDS
4#250MCM, 1#2G, 2 1/2"C.

CLASS 320, 3Ø, METER SOCKET 
WITH A PLUG IN CONNECTION

2

8

UNDERGROUND SECONDARY 
ELECTRIC. ROUTE SECONDARY 
UP POLE PER UTILITY 
REQUIREMENTS. USING 
GALVANIZED RIGID STELL RISER.

(2) 4#3/0, 2"C. BURY 24" BELOW 
GRADE TO TOP OF SCHEDULE 40 
PVC CONDUIT. TURN-UPS SHALL 
BE GALVANIZED RIGID STEEL.

GROUND GRID

1#2G

9
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POWER PLANS AND
SCHEDULES

E3.0

NEW POLE BARN FOR CITY
OF VINELAND PUBLIC

WORKS
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23.089

KA

SCALE:  1/8" = 1'-0"
1
POWER PLAN - BUILDING A AREA B

SCALE:  1/8" = 1'-0"
2
POWER PLAN - BUILDING A AREA A

GENERAL NOTES:
A. REFER TO SHEET E0.1 FOR GENERAL NOTES AND ADDITIONAL INFORMATION.

B. PROVIDE ALL REQUIRED WIRING, RACEWAYS, AND POWER FOR SECURITY
CAMERAS, AND ACCESS CONTROL SYSTEMS, INCLUDING ALL TERMINATIONS.
COORIDINATE REQUIREMENTS WITH OWNER'S SECURITY VENDOR AND
DOOR HARDWARE PROVIDER.

C. COORDINATE LOCATION OF COMMUNICATION CONDUITS WITHIN BUILDING 
WITH DUCTWORK.

D. DATA OUTLETS MOUNTED NEXT TO RECEPTACLES SHALL BE MOUNTED AT
THE SAME HEIGHT AS THE RECEPTACLE.

SCALE:  1/8" = 1'-0"
3
POWER PLAN - BUILDING B

SCALE: NONE
4
ONE-LINE DIAGRAM

Total Est. Demand... 145 A
Total Conn. Current: 148 A
Total Est. Demand: 52272 VA
Total Conn. Load: 53191 VA

Panel Totals

Legend:
Total Amps: 148 A 147 A 148 A
Total Load: 17732 VA 17681 VA 17777 VA

41 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 42
39 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 40
37 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 38
35 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 36
33 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 34
31 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 32
29 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 30
27 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 28
25 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 26
23 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 24
21 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 22
19 Door Controls 20 A 1 400 VA 400 VA 1 20 A Data and Security 20
17 -- -- -- 6725... 6725... -- -- -- 18
15 -- -- -- 6725... 6725... -- -- -- 16
13 UH-105A 70 A 3 6725... 6725... 3 70 A UH-105B 14
11 Garage Door #4 20 A 1 1176... 1176... 1 20 A Garage Door #5 12
9 Garage Door #3 20 A 1 1176... 1656... 1 20 A EF-105 10
7 Receptacle OUTSIDE WALLS 20 A 1 800 VA 1176... 1 20 A Garage Door #2 8
5 Garage Door #1 20 A 1 1176... 800 VA 1 20 A Receptacle EAST WALL 6
3 Receptacle WEST WALL 20 A 1 600 VA 800 VA 1 20 A Receptacle SOUTH WALL 4
1 Receptacle NORHT WALL 20 A 1 800 VA 707 VA 1 20 A Lighting BUILDING B 2
CKT Circuit Description Trip Poles A B C Poles Trip Circuit Description CKT

Notes:

Enclosure: A.I.C. Rating: 10KAIC
Mounting: Surface Wires: 4

Supply From: Phases: 3 Mains Rating: 200 A
Location: STORAGE #4 105 Volts: 120/208 Wye Mains Type: Main Circuit Breakers

Branch Panel: L3

Total Est. Demand... 58 A
Total Conn. Current: 61 A
Total Est. Demand: 20733 VA
Total Conn. Load: 21909 VA

Panel Totals

Legend:
Total Amps: 61 A 61 A 61 A
Total Load: 7301 VA 7304 VA 7304 VA

41 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 42
39 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 40
37 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 38
35 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 36
33 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 34
31 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 32
29 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 30
27 Spare 20 A 1 0 VA 600 VA 1 20 A Door Controls East Side 28
25 Lighting BUILDING A  AREA B 20 A 1 575 VA 600 VA 1 20 A Door Controls West Side 26
23 Garage Door #16 20 A 1 1176... 1176... 1 20 A Garage Door #17 24
21 Garage Door #14 20 A 1 1176... 1176... 1 20 A Garage Door #15 22
19 Garage Door #12 20 A 1 1176... 1176... 1 20 A Garage Door #13 20
17 Garage Door #10 20 A 1 1176... 1176... 1 20 A Garage Door #11 18
15 Garage Door #9 20 A 1 1176... 1176... 1 20 A Garage Door #8 16
13 Receptacle STORAGE AREA #3 104 20 A 1 600 VA 974 VA 1 20 A Lighting BUILDING A  AREA B 14
11 Receptacle TREE MAINTENANCE 97 20 A 1 600 VA 800 VA 1 20 A Receptacle ROAD MAINTENANCE 100 12
9 Receptacle LANDIS AVENUE 103 20 A 1 600 VA 400 VA 1 20 A Receptacle TREE MAINTENANCE 97 10
7 Receptacle ROAD MAINTENANCE 100 20 A 1 600 VA 600 VA 1 20 A Receptacle GROUNDS DIVISION 111 8
5 Receptacle LANDIS AVENUE 103 20 A 1 400 VA 800 VA 1 20 A Receptacle GROUNDS DIVISION 111 6
3 Receptacle ROAD MAINTENANCE 100 20 A 1 400 VA 600 VA 1 20 A Receptacle ROAD MAINTENANCE 100 4
1 Receptacle STORAGE AREA #3 104 20 A 1 400 VA 600 VA 1 20 A Receptacle GROUNDS DIVISION 111 2
CKT Circuit Description Trip Poles A B C Poles Trip Circuit Description CKT

Notes:

Enclosure: A.I.C. Rating: 10KAIC
Mounting: Surface Wires: 4

Supply From: L1 Phases: 3 Mains Rating: 125 A
Location: ROAD MAINTENANCE 100 Volts: 120/208 Wye Mains Type: Main Lugs Only

Branch Panel: L2

Total Est. Demand... 180 A
Total Conn. Current: 201 A
Total Est. Demand: 64946 VA
Total Conn. Load: 72310 VA

Panel Totals

Legend:
Total Amps: 202 A 201 A 200 A
Total Load: 24258 VA 24077 VA 23976 VA

59 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 60
57 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 58
55 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 56
53 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 54
51 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 52
49 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 50
47 Spare 20 A 1 0 VA 0 VA 1 20 A Spare 48
45 -- -- -- 1190... 600 VA 1 20 A Receptacle TRAFFIC DIVISION 101 46
43 Lighting POLE BARN LOT 20 A 2 1190... 1176... 1 20 A Garage Door #7 44
41 -- -- -- 952 VA 1982... -- -- -- 42
39 Lighting OFFICE BUILDING LOT 20 A 2 952 VA 1982... 2 20 A HP-2 and DSS-2 40
37 Lighting BUILDING  A  AREA  A WEST... 20 A 1 707 VA 3750... -- -- -- 38
35 Garage Door #6 20 A 1 1176... 3750... 2 50 A UH-110 36
33 -- -- -- 1982... 972 VA 1 20 A Lighting BUILDING A  AREA A EAST... 34
31 HP-1 and DSS-1 20 A 2 1982... 2000... -- -- -- 32
29 Receptacle IT ROOM 20 A 1 1200... 2000... -- -- -- 30
27 Door Controls 20 A 1 800 VA 2000... 3 25 A DWH1 28
25 Garage Door #4 20 A 1 1176... 1176... 1 20 A Garage Door #5 26
23 Garage Door #2 20 A 1 1176... 1176... 1 20 A Garage Door #3 24
21 Garage Door #1 20 A 1 1176... 1260... 1 20 A CUH-105 22
19 Receptacle TRAFFIC DIVISION 101 20 A 1 600 VA 1000... 1 20 A Receptacle OFFICE 20
17 Receptacle VESTIBULE 107 20 A 1 800 VA 600 VA 1 20 A Door Controls 18
15 Receptacle STORAGE AREA #1 110 20 A 1 1000... 1260... 1 20 A CUH-107 16
13 Security and Comm. 20 A 1 400 VA 600 VA 1 20 A Receptacle TRAFFIC DIVISION 101 14
11 Receptacle TRAFFIC DIVISION 101 20 A 1 600 VA 1260... 1 20 A CUH-106 12
9 Receptacle STORAGE AREA #1 110 20 A 1 800 VA 800 VA 1 20 A Receptacle STORAGE AREA #2 102 10
7 Receptacle STORAGE AREA #2 102 20 A 1 600 VA 600 VA 1 20 A Receptacle STORAGE AREA #1 110 8
5 -- -- -- 7304... -- -- -- -- 6
3 -- -- -- 7304... -- -- -- -- 4
1 L2 125 A 3 7301... -- 3 -- L2 Breaker Space 2
CKT Circuit Description Trip Poles A B C Poles Trip Circuit Description CKT

Notes:

Enclosure: A.I.C. Rating: 22KAIC
Mounting: Surface Wires: 4

Supply From: Phases: 3 Mains Rating: 250 A
Location: STORAGE AREA #1 110 Volts: 120/208 Wye Mains Type: Main Circuit Breakers

Branch Panel: L1

KEYNOTES
1 CEILING MOUNTED GARAGE DOOR HOIST, VERIFY EXACT LOCATION.

2 CLASS 320 METER SOCKET WITH THE FOLLOWING SPECIFICATIONS: UL
APPROVED, 320 AMPERE CONTINUOUS RATING 400 AMPERE MAXIMUM, JAW
CLAMPING AND BYPASS LEVER, 5TH JAW IN 9 O'CLOCK POSITION, PROPER LUG
CONNECTORS FOR THE SERVICE CONDUCTORS, BARREL LOCK PROVISION,
HAS TO ACCEPT PADLOCK AND METER SEAL, SOCKET STYLE NOT BOLT ON.
METER BASE AND SOCKET SHALL MEET SPECIFICATIONS OF UTILITY
COMPANY.

3 CONDUIT SHALL GO TO NEAREST ACCESS POINT, THEN THROUGH
UNDERGROUND CONDUIT TO BUILDIND B DATA RACK.

4 ALL CONDUITS SHALL GO TO NEAREST ACCESS POINT AND DIVERGE FROM
THERE. ACCESS CONTROL SHALL GO TO BUILDING B SECURITY PANEL.

5 ALL CONDUITS SHALL GO TO NEAREST ACCESS POINT AND DIVERGE FROM
THERE. ACCESS CONTROL SHALL GO TO BUILDING A SECURITY PANEL.

6 CONDUIT SHALL GO TO NEAREST ACCESS POINT, THEN TO BUILDIND A DATA
RACK.

7 MAIN CONDUIT PATH FOR FOR ALL CIRCUITS AND RACEWAYS TO FOLLOW.

8 CONTRACTOR SHALL INSTALL SECONDARY RISER ON STANDOFFS AND
PROVIDE CONDUITS TO SECONDARY BUSHINGS OF TRANSFORMER BANK. THE
WEATHER HEAD SHALL BE INSTALLED 6" BELOW THE NEUTRAL. COORDINATE
ALL REQUIREMENTS WITH UTILITY COMPANY

9 PROVIDE NEUTRAL BAR IN WIREWAY.

10 CONTROL VIA ROOM LIGHT SWITCH.
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0' - 4"

EQUIPMENT NAME
(3/16" TEXT)

EQUIPMENT RATINGS
(1/8" TEXT)

SOURCE/LOAD INFORMATION
(1/8" TEXT)

PLASTIC LAMINATE LABEL
WITH COLOR AS SPECIFIED

PDS EF-4
480 VOLT, 3Ø, 3W

200 AMP

FED FROM: 1H1 (RM xxxx)
LOAD FEEDS: EF-4 (ROOF)

Panel PBL1
208Y/120 VOLT 3Ø 4W

150 AMP

FED FROM: XFMR X1L1 (RM xxxx)
0'

 - 
2"

0' - 4"

EQUIPMENT NAME
(3/16" TEXT)

EQUIPMENT RATINGS
(1/8" TEXT)

SOURCE/LOAD INFORMATION
(1/8" TEXT)

PLASTIC LAMINATE LABEL
WITH COLOR AS SPECIFIED

TEST WELL GRADE

#2 GROUND
CABLE

EXOTHERMIC WELD
(TYPICAL)

⅝" X 10'-0"
GROUND ROD

6"

SECTION

PLAN

3'-
0"

12'-0"

12'-0"

60º
GROUNDING ROD
TEST WELL SEE
DETAIL THIS SHEET

#2 GROUND
CABLE

⅝"Ø X 10'-0"
GROUND ROD

GROUND CONNECTOR

12"Ø X 2'-0" V.C.P.
PACKED CLEAN SAND

REMOVABLE CAST
CONCRETE COVERGRADE

6"

JUNCTION BOX
BELOW CEILING, 12" 
ABOVE DOOR FRAME
4" X 4" SQ. MIN

3/4" C

CABLING AND RACEWAY
3/4"C. TO NEAREST 
ACCESS POINT

DOOR
POSITION
SWITCH

ACCESS CONTROL
READER

MORTISE LOCK

3/4" C

ELECTRIC  POWER
TRANSFER. PROVIDE
CONDUIT TO DUST BOX

•
•

CONTRACTOR TO COORDINATE DOOR HARDWARE TYPES WITH THE DOOR HARDWARE PROVIDER.
CONTRACTOR SHALL PROVIDE ALL REQUIRED RACEWAYS.

ELECTRIC  POWER
TRANSFER. PROVIDE
CONDUIT TO DUST BOX

ACESS CONTROL 
READER, WHERE
INIDICATED

EXIT DEVICE

DOOR
POSITION
SWITCH

3/4" C3/4" C

•
•

CONTRACTOR TO COORDINATE DOOR HARDWARE TYPES WITH THE DOOR HARDWARE PROVIDER.
CONTRACTOR SHALL PROVIDE ALL REQUIRED RACEWAYS.

JUNCTION BOX
BELOW CEILING, 12" 
ABOVE DOOR FRAME
4" X 4" SQ. MIN

CABLING AND RACEWAY
3/4"C. TO NEAREST 
ACCESS POINT

1 2

25

3 4
0001-1A 0001-1B 0003-2A 0003-2B

PATCH PANEL "A"

PATCH PANEL "ID"

ROOM NUMBER WHERE WORK AREA
OUTLET IS LOCATED

WORK AREA OUTLET BOX
NUMBER & JACK ID

NOTE:
REFER TO PROJECT SPECIFICATIONS FOR ADDITIONAL LABELING REQUIREMENTS FOR 
STRUCTURED VOICE & DATA CABLING SYSTEMS.

5 6

26 27 28 29 30

7 8

31

9 10 11 12

32 33 34 35 36

19 20

43

21 22 23 24

44 45 46 47 48

0005-1A 0005-1B 0002-1A 0002-1B 0004-2A 0004-2B 0006-1A 0006-1B 0008-1A 0008-1B 0010-2A 0010-2B 0012-1A 0012-1B

0108-1A 0108-1B 0110-2A 0110-2B 0112-1A 0112-1B0102-1A 0102-1B 0104-2A 0104-2B 0106-1A 0106-1B0101-1A 0101-1B 0103-2A 0103-2B 0105-1A 0105-1B

2U HORIZ. WIRE MGT, TYP.
PROVIDE ABOVE & BELOW
PATCH PANELS, PROVIDE LABEL.

48 PORT PATCH PANEL
- DATA ONLY, TYP. PROVIDE
NUMBER AS REQUIRED.

20A, 6 OUTLET POWER STRIP
W/SURGE SUPP.

48 PORT PATCH PANEL
- CCTV ONLY.  PROVIDE NUMBER
AS REQUIRED.

RACK 1

LABEL PATCH PANEL 
ALPHABETICALLY

LABEL EACH RACK

26U X 26" DEEP SWING OUT DATA 
RACK

SPACE FOR OWNER 
PROVIDED

EQUIPMENT
AND SWITCHES.

VERIFY REQUIRED
SPACE.

PROVIDE PATCH CORDS FOR EACH 
TERMINATED CABLE. LENGTHS SHALL 
BE DISTRIBUTED AS FOLLOWS.

5' PATCH CORD - 60%
10' PATCH CORD - 40%

A

B

C

• CXTEC GLOBAL - 24"H x 21.25"W x 24.5"D 12U WALL MOUNT/SWING 
OUT CABINET BLACK WITH PLEXIGLAS DOOR/VENTED SIDES.

A

1-0134-1A-12A,13B

B

DC

1-0134-1A-14C,15D
PROVIDE BLANK INSERTS
FOR UNUSED PORTS.

PATCH PANEL PORT & WORK AREA 
OUTLET PORT

RACK & PATCH PANEL ID

COMM ROOM NUMBER

OUTLET BOX NUMER (WITHIN 
ROOM)

•

•

JACK (PORT) ID SHALL BE "A", "B", "C", "D" GOING FROM LEFT-TO-RIGHT AND 
TOP-TO-BOTTOM.

REFER TO PROJECT SPECIFICATIONS FOR ADDITIONAL LABELING 
REQUIREMENTS FOR STRUCTURED VOICE & DATA CABLING SYSTEMS.

SERVICE ENTRANCE ATS
SYSTEM BONDING
JUMPER, 1#2

EQUIPMENT
GROUND BUS

SYSTEM BONDING
JUMPER, 1#2

GROUNDED 
OR NEUTRAL
BUS

GROUNDING GRID
DOMESTIC WATER MAIN, (BOTH SIDES OF METER)
BUILDING STRUCTURAL STEEL
UFER GROUND PER NEC 250.52 (A) (3).
(MIN. 20 FEET OF #4 BARE COPPER).

GROUNDING ELECTRODE
CONDUCTOR, 1#2

UTILITY TRANSFORMER

SERVICE ENTRANCE RACEWAYS

SUPPLY BONDING
JUMPER, 1#2

MAIN BONDING
JUMPER, 1#2

CARD ACCESS 
CONTROL 
PANEL(S) 

CR

120VAC

ACCESS READER

DOOR SWITCH

POWER SUPPLY 
(S) 

WALLRACK 
IT ROOM 

IT ROOM
 PROVIDE DATA CABLE

DS
TYPICAL AC1
ACCESS CONTROL
DOOR

EPT

CR

ELEC POWER TRANS

ACCESS READER

DOOR SWITCHDS

TYPICAL AC2
ACCESS CONTROL
DOOR

PROVIDE COMPOSITE CABLE
AS SPECIFIED BY OWNER'S
SECURITY VENDOR

JB

JB

EPT ELEC POWER TRANS

MORTISE LOCKML

EXIT DEVICEED

•

•

•

COORDINATE ALL REQUIREMENTS WITH OWNER'S SECURITY VENDOR. PROVIDE ALL 
REQUIRED CABLING AND RACEWAYS.

COMPOSITE CABLE SHALL BE WINDY CITY PART NUMBER 4461030 OR APPROVED EQUAL.
VERIFY CABLE TYPE WITH OWNER'S VENDOR BEFORE PURCHASING.

VERIFY HARDWARE TYPES AT DOOR WITH HARDWARE PROVIDER.

M

R
M

NØ

OFF

AUTOHAND

120V

MOTOR RUN
PILOT LIGHT OL

CONTROL
INTERLOCK

AUX. STARTER
CONTACT

STARTER

POLYMER 
CONCRETE
SIDES WITH NO BASE

D

W

L

DIMENSIONS AS
INDICATED

PROVIDE GASKET
BETWEEN COVER
AND BOX

SKID RESISTANT
SURFACE

1/2" X 2-1/2"
PULL SLOT

STAINLESS STEEL HEAVY DUTY
BOLT AND WASHER, WITH
STAINLESS STEEL INSERTS, TYP.

POLYMER CONCRETE COVER.
LOGO AS SPECIFIED.

COVER

BOX

GRADE.  FEATHER AND
TAMP BACKFILL TO CREATE
FLUSH INSTALLATION
AND POSITIVE DRAINAGE
AWAY FROM BOX

HANDHOLE
(SEE SPEC.)

CLEAN 3/4"
CRUSHED ROCK

CONDUIT(S) WITH
BELL BENDS (TYP.)
SIZE, QUANTITY AND
WIRING AS INDICATED
ON PLANS

24" MIN.
PROVIDE BOX 

EXTENSIONS AS
REQUIRED

6"

2'-0" MIN.

FINISHED
GRADE

CONDUIT

1'-0" MIN.

#4 BARE STRANDED
SOFT DRAWN COPPER
GROUND CABLE, BOND
TO CONDUITS, ANCHOR 
BOLDS, STEEL MESH, AND
THE LIGHTING STANDARD

GROUND ROD,
1/2" x 8'-0"

POLE, SEE CIVIL.

HANDHOLE

ANCHOR BOLTS, SEE CIVIL.

BOLT COVER, SEE 
CIVIL.

COORDINATE POLE BASE 
WITH CIVIL DRAWINGS

• REFER TO CIVIL DRAWINGS FOR CONSTRUCTION OF POLE 
BASE.

PR
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D
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ELECTRICAL DETAILS

E4.0

NEW POLE BARN FOR CITY
OF VINELAND PUBLIC

WORKS

10/08/2024

23.089

ZS

SCALE: NONE
4
ELECTRICAL EQUIPMENT LABEL - REMOTE LOAD

SCALE: NONE
3
ELECTRICAL EQUIPMENT LABEL

SCALE: NONE
12
GROUNDING GRID DETAIL

SCALE: NONE
13
GROUNDING ROD TEST WELL

SCALE: NONE
8
TYPE AC1 ACCESS CONTROL RACEWAY DIAGRAM

SCALE: NONE
9
TYPE AC2 ACCESS CONTROL RACEWAY DIAGRAM

SCALE: NONE
1
TYPICAL PATCH PANEL LABELING

SCALE: NONE
5
TYPICAL TELECOM RACK ELEVATION

SCALE: NONE
2
TYPICAL WORK AREA OUTLET LABELING

SCALE: NONE
14
MAIN ELECTRICAL SERVICE GROUND SYSTEM DETAIL

SCALE: NONE
10
DOOR ACCESS CONTROL SYSTEM WIRING DIAGRAM

MOTOR CONTROLER LEGEND

TYPE    DESCRIPTION

VFD    VARIABLE FREQUENCY DRIVE FURNISHED BY DIVISION 23 AND INSTALLED BY DIVISION 26.
MMC    COMBINATION MAGNETIC MOTOR CONTROLLER AND FUSIBLE SWITCH TO SUIT MOTOR.
MAN    MANUAL MOTOR CONTROLLER.

MOTOR CONTROL SCHEDULE

MOTOR TAG MOTOR USE
MOTOR

LOCATION

MOTOR RATING MOTOR CONTROLLER
AUXILIARY CONTROL

DEVICES CONTROL
WIRING

DIAGRAMHP (kW)
SYSTEM

VOLTAGE PHASE TYPE LOCATION STR SIZE SW SIZE FUSE DEVICE LOCATION
EF-105 EXHAUST FAN BUILDING B 3/4 120 V 1 MMC BUILDING B

NORHT WALL
0 30A 20 H.O.A. SWITCH

AND PILOT
LIGHT

STR. COVER #1

SCALE: NONE
11
CONTROL WIRING DIAGRAM #1

SCALE: NONE
6
ELECTRICAL HANDHOLE DETAIL

SCALE: NONE
7
HANDHOLE DETAIL INSTALLATION IN TURF AREAS

SCALE: NONE
15
SITE LIGHTING POLE BASE ELECTRIC DETAIL



T

CO

HVAC SYMBOLS AND ABBREVIATIONS LEGEND
GENERAL NOTES:
A. CONTRACTOR SHALL PROVIDE MANUFACTURER'S RECOMMENDED ACCESS TO 

ALL EQUIPMENT. ACCESS SHALL BE REMOVABLE CEILING TILES OR CEILING 
ACCESS PANELS. COORDINATE LOCATION OF MECHANICAL EQUIPMENT WITH 
OTHER TRADES TO AVOID CONFLICT.

B. REFER TO ARCHITECTURAL REFLECTED CEILING PLAN FOR LOCATION OF 
GRILLES AND DIFFUSERS.

C. FOR ALL WALLS THAT ARE EXTENDED TO STRUCTURE PROVIDE SLEEVES FOR 
PIPING AND DUCTWORK PENETRATING WALLS (REFERENCE SPECIFICATIONS).

D. DRAWINGS ARE DIAGRAMMATIC. PROVIDE ADDITIONAL OFFSETS, TRANSITIONS, 
ETC. AS REQUIRED TO AVOID INTERFERENCE'S ENCOUNTERED. FULL 
COORDINATION DRAWINGS WITH OTHER TRADES ARE REQUIRED.

E. IF THE CONTRACTOR DOES NOT CLEARLY UNDERSTAND THESE PLANS OR IS NOT 
SURE OF THEIR MEANING. HE SHOULD OBTAIN THE ARCHITECTS WRITTEN 
EXPLANATION AND INTERPRETATION PRIOR TO SUBMITTING HIS BID, SINCE THE 
CONTRACTORS WILL BE HELD RIGIDLY TO THE INTERPRETATION OF THE 
ARCHITECT.

F. CUT, PATCH, REPAIR AND RESTORE TO ORIGINAL CONDITION ALL OPENINGS IN 
WALLS, FLOORS, CEILINGS, ETC. WHERE REQUIRED. PATCHING SHALL MATCH 
EXISTING CONSTRUCTION & FINISHES. COORDINATE ALL PATCHING AND FINISHES 
WITH ARCHITECT. 

2D3D 

SYMBOLS

E.A. EXHAUST AIR

CAP. CAPACITY

PRESS. PRESSURE

TEMP. TEMPERATURE

MIN. MINIMUM

MAX. MAXIMUM

AUTO. AUTOMATIC

EX EXISTING

CONC. CONCRETE

BTUH BTU/H

A.F.F. ABOVE FINISHED FLOOR

EF EXHAUST FAN

CONN. CONNECTION

HTR HEATER

CLG. CEILING

T.C. TEMPERATURE CONTROL

MECH. MECHANICAL

RM ROOM

S.P. STATIC PRESSURE

SHT. SHEET

ASSOC. ASSOCIATED

REF. REFERENCE

UH UNIT HEATER

ADJUSTABLE ROOM THERMOSTAT

CARBON MONOXIDE SENSOR

BATHROOM EXHAUST FAN

WALL EXHAUST FAN

LOUVER

UNIT HEATER

CABINET UNIT HEATER

SPLIT SYSTEM AIR HANDLER

HEAT PUMP

NOTES:
1. SEE MANUFACTURER'S PIPING DIAGRAM FOR SIZING, CHARGING AND LONG LINE SET REQUIREMENTS.

2. SEE MANUFACTURER'S INSTALLATION MANUAL FOR TORQUE REQUIREMENTS ON LIQUID AND VAPOR PIPE FLARE FITTINGS.

3. PVC SLEEVES AT ALL WALL, FLOOR AND CEILING PENETRATIONS.

4. SEE PLAN FOR CONDENSATE ROUTING.

5. ANCHOR OUTSIDE UNIT TO CONCRETE PAD.

CONCRETE PAD 

MINI-SPLIT UNIT

LIQUID LINE

VAPOR LINE

CONDENSATE DRAIN

EXHAUST FANS
SEQUENCE OF OPERATION
EF-1
FAN SHALL RUN WHEN BATHROOM LIGHTS ARE ON.

CT

M

EXHAUST FANS CONTROL DIAGRAM
SCALE: NONE

BO BI

SP

BI

MD

EXTERIOR WALL

WALL SLEEVE

EXHAUST DUCT

WALL CAP. COLOR
BY ARCHITECT

NOTES:
1. PROVIDE WALL CAP WITH INSECT SCREEN.

2. PROVIDE FLASHING AND WEATHER TIGHT SEAL AROUND DUCT WHERE DUCTWORK PENETRATES EXTERIOR WALL.

OUTSIDE WALL

SEAL WITH FIRE CAULK, INSTALLATION 
SHALL BE WATER TIGHT.

GRAVITY BACKDRAFT DAMPER

INSTALL AND MOUNT PER 
MFR. RECOMMENDATIONS

WALL HOUSING

NOTES:
1. CONTRACTOR SHALL COORDINATE DIMENSION WITH ARCHITECT AND FRAMING CONTRACTOR.

2. CONTRACTOR SHALL COORDINATE ALL CODE AND MANUFACTURER CLEARANCES BEFORE INSTALLATION.

AIR FLOW FLASH OFF AND CAULK

NOTES:

1. PROVIDE ONE CO/NO₂  SENSOR FOR EACH 5,000 SQUARE FEET OF GARAGE SPACE AS INDICATED.

2. THE MONITORING STATION SHALL ACCEPT DIGITAL INPUTS FROM UP TO FOUR SENSORS TO PROVIDE ALARM STATUS INDICATION FOR EACH CHANNEL.

3. THE NORMALLY OPEN FAN RELAY CONTACTS ON THE MONITOR SHALL BE USED AS NORMALLY CLOSED MOTOR STARTERS, PILOT RELAY, OR CONTRACTOR.

4. WHEN ANY SENSOR DETECTS CO LEVELS ABOVE 25ppm, OR IF A FAULT IS DETECTED, THE CORRESPONDING ALARM STATUS INDICATOR SHALL LIGHT, AND THE 
FAN RELAY DE-ENERGIZE, CAUSING THE CORRESPONDING FAN(S) TO RUN PER SEQUENCE BELOW.

5. IF SPACE TEMPERATURE EXCEEDS 80°F (ADJ.) THE CORRESPONDING FANS SHALL RUN REGARDLESS OF THE CO MONITOR STATUS.

6. WHEN CO/NO₂ RETURNS TO SAFE LEVELS, AND TEMPERATURE DROPS BELOW SPACE SET POINT, EXHAUST FAN SHALL GO TO MINIMUM RUNNING STATUS.

1. THRESHOLD #1: BELOW 25 PPM ONE (1) EXHAUST FAN SHALL RUN AT MINIMUM FRPM TO BRING IN FRESH AIR AND MAINTAIN SATISFACTORY CO/NO₂. FAN STATUS 
SHALL BE MONITORED BY CURRENT SENSOR AND DIFFERENTIAL FLOW SWITCH.

2. THRESHOLD #2: HIGH ALARM LEVEL TRIP AT 75 PPM THE CONTROLLER SHALL TURN ON HORNS/BUZZER AND ALARM LED LOCATED ON CONTROLLER OF HIGH PPM 

CO/NO₂ CONCENTRATIONS AND DIAL ALARM THROUGH MODEM TO DESIGNATED MAINTENANCE MONITORING PHONE NUMBER.

3. INTERLOCK MOTOR OPERATED DAMPERS ON OUTDOOR AIR LOUVERS TO OPEN AT THRESHOLD #2. 

4. IF SPACE TEMPERATURE EXCEEDS 80°F (ADJ.) ONE (1) EXHAUST FAN SHALL RAMP UP PROPORTIONALLY TO HIGH SPEED. SECOND FAN SHALL CONTINUE IN STAND-BY 
MODE.

SCALE: NONE

CARBON MONOXIDE GAS SENSOR MODULE

AMC-1AD, WITH ASA
61 GRAY ENAMELED
16 GA. ENCLOSURE,
120V, ENCLOSURE

KEY LOCKED

LOCATED IN ELECTRICAL
ROOM STORAGE #4

TO MOTORIZED
DAMPERS

C0/N0  GAS SENSOR MODULE (ARMSTRONG MODEL 
NO. AMC-1222OR EQUAL) 

RELAY TO
STROBE/HORN ALARM

SPACE
THERMOSTAT
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HVAC GENERAL NOTES,
DETAIL & LEGEND
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SCALE: NONE
4

MINISPLIT/HEAT PUMP PIPING (PAD)

SCALE: NONE
5

EXHAUST FAN CONTROLS

SCALE: NONE
2

SIDEWALL EXHAUST DETAIL

SCALE: NONE
3

EXHAUST FAN DETAIL (SIDEWALL)
SCALE: NONE

1
PARKING GARAGE EXHAUST FAN SEQUENCE OF OPERATION
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HVAC DUCTWORK PLAN

M1.0

NEW POLE BARN FOR CITY
OF VINELAND PUBLIC
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10/08/2024
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SCALE:  1/8" = 1'-0"
2

HVAC DUCTWORK PLAN_BCCLT - AREA B

SCALE: NONE
1

HVAC DUCTWORK PLAN_BCCLT - AREA A

KEYED NOTES:___________________
1. MOUNT CABINET HEATER 18" A.F.F. RECESSED INTO WALL.

2. MOUNT THERMOSTAT OR SENSOR 4' A.F.F. 

3. MOUNT MOTORIZED DAMPER, EXHAUST FAN, OR CEILING HEATER 11' A.F.F.

4. PLACE BIRDSCREEN ON PLENUM FOR LOUVER.

5. INSTALL ON 4" CONRETE PAD, BOLT IN PLACE WITH (4) 3/8" LAG BOLTS, USING 
LARGE METAL WASHERS.
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HVAC ROOF PLAN,
SPECIFICATIONS &

SCHEDULE

M1.1
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OF VINELAND PUBLIC
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23.089
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SCALE:  1/16" = 1'-0"
2

HVAC ROOF PLAN

NOTES:
1. PROVIDE WITH REMOTE MOUNTED LCD DISPLAY WITH TEMPERATURE SETTING AND FAN SPEED CONTROL.
2. PROVIDE UNIT WITH CONDENSATE PUMP.
3. CONTRACTOR SHALL PIPE UNITS PER MANUFACTURER RECOMMENDATIONS.
4. VALUES LISTED CORRESPOND TO HIGH SETTING OF THE UNIT.
5. SHOP DRAWINGS MUST INCLUDE PERFORMANCE DATA OR THEY WILL BE REJECTED.

SCHEDULE OF MINI SPLIT SYSTEMS

MARK MANUFACTURER MODEL No.
TOTAL COOLING
CAPACITY TOTAL

HEATING
CAPACITY CFM SPL (dBA)

ELECTRICAL CHARACTERISTICS

NOTESVOLTAGE PHASE MCA

DSS-1 MITSUBISHI ELECTRIC NTXWST12B112AA 12000.0 Btu/h 14400 Btu/h 276 43 208 1 1 A ALL

DSS-2 MITSUBISHI ELECTRIC NTXWST12B112AA 12000.0 Btu/h 14400 Btu/h 276 43 208 1 1 A ALL

NOTES:
1. PROVIDE WITH REMOTE MOUNTED WIRED 24/7 PROGRAMMABLE THERMOSTAT.
2. CONTRACTOR SHALL PIPE UNITS PER MANUFACTURER RECOMMENDATIONS.
3. PROVIDE OUTDOOR UNIT WITH WIND BAFFLES.
4. INDOOR UNIT SHALL BE POWERED BY OUTDOOR UNIT, ROUTE MANUFACTURER RECOMMENDED CABLING BETWEEN CONDENSING UNIT AND INDOOR UNIT.

SCHEDULE OF CONDENSING UNITS / HEAT PUMPS

MARK MANUFACTURER MODEL No. CAPACITY

MINIMUM
EFFICIENCY
(EER/SEER)

MINIMUM STARTING
AND OPERATING
TEMPERATURE

ELECTRICAL CHARACTERISTICS

NOTESVOLTAGE PHASE
MCA/MOP

(AMPS)

HP-1 MITSUBISHI NTXSST12B112AA 120000.0 Btu/h 23.3 23 °F 208 1 11 ALL

HP-2 MITSUBISHI NTXSST12B112AA 120000.0 Btu/h 23.3 23 °F 208 1 11 ALL

NOTES:
1. COLOR AS SELECTED BY ARCHITECT FROM MANUFACTURER STANDARD COLORS.
2. CONTRACTOR TO FIELD VERIFY LENGTH OF MOUNTING WALL WITH SHOP DRAWING SUBMITTAL.
3. PROVIDE WITH DISCONNECT SWITCH, THERMOSTAT, RELAYS, AND ALL ACCESSORIES FOR SINGLE POINT OF ELECTRIC CONNECTION UTILIZATION.
4. PROVIDE WITH SEMI-RECESSED MOUNTING SLEEVE.
5. SHOP DRAWINGS MUST INCLUDE PERFORMANCE DATA OR THEY WILL BE REJECTED.

SCHEDULE OF ELECTRIC CABINET HEATER

MARK MANUFACTURER MODEL No. SIZE
HEATING
CAPACITY WATTS

ELECTRICAL
CHARACTERISTICS

MOUNTING NOTESVOLTAGE PHASE

CUH-105 QMARK CWH1101DSF 14AWG 3413.0 Btu/h 1000 W 120 1 WALL ALL

CUH-106 QMARK CWH1101DSF 14AWG 3413.0 Btu/h 1000 W 120 1 WALL ALL

CUH-107 QMARK CWH1101DSF 14AWG 3413.0 Btu/h 1000 W 120 1 WALL ALL

NOTES:
1. PROVIDE WITH BACKDRAFT DAMPER AND DISCONNECT.
2. SHOP DRAWINGS MUST INCLUDE PERFORMANCE DATA OR THEY WILL BE REJECTED.
3. FAN OPERATES WITH LIGHTSWITCH.
4. FAN OPERATES WITH CO/NO SENSOR

SCHEDULE OF EXHAUST FANS

MARK AREA SERVED MANUFACTURER MODEL No. SIZE HP FRPM CFM
STATIC

PRESSURE

ELECTRICAL
CHARACTERISTICS FAN

MOUNTING NOTESVOLTAGE PHASE

EF-1 BATHROOM GREENHECK SP B70 16 WATTS 675 71 0.13 in-wg 115 1 CEILING 1,2,3

EF-2 JANITORS CLOSET GREENHECK SP B70 16 WATTS 675 71 0.13 in-wg 115 1 CEILING 1,2,3

EF-105 STORAGE #4 GREENHECK SE1-16 428-VG 3/4 1716 3000 0.25 in-wg 115 1 WALL 1,2,4

NOTES:
1. PROVIDE UNITS WITH CIRCUIT BREAKERS AND INTERNAL TRANSFORMER.
2. PROVIDE WITH REMOTE THERMOSTAT.
3. PROVIDE UNIT WITH FACTORY INSTALLED FAN SPEED & HEAT SELECTOR SWITCH.
4. PROVIDE UNIT WITH DISCONNECT SWITCH AND OVERLOAD PROTECTION.
5. SHOP DRAWINGS MUST INCLUDE PERFORMANCE DATA OR THEY WILL BE REJECTED.

SCHEDULE OF ELECTRIC UNIT HEATERS

MARK MANUFACTURER MODEL No.
HEATING
CAPACITY CFM KW MOTOR H.P. FRPM

ELECTRICAL
CHARACTERISTICS

NOTESVOLTAGE PHASE

UH-105A QMARK MUH-25-2 63.8 Btu/h 2100 18.7 1/4 2100 208 3 ALL

UH-105B QMARK MUH-25-2 68.2 Btu/h 2100 18.7 1/4 2100 208 3 ALL

UH-110 QMARK MUH-07-8 25.6 Btu/h 650 7.5 1/30 1600 208 1 ALL

NOTES:
1. DESIGN SHALL BE DRAINABLE PREVENT INFILTRATION OF WIND DRIVEN RAIN.
2. PROVIDE BIRDSCREEN.
3. SHOP DRAWINGS MUST INCLUDE PERFORMANCE DATA OR THEY WILL BE REJECTED.

SCHEDULE OF LOUVERS

MARK MANUFACTURER MODEL No. DESCRIPTION TYPE CFM
PRESSURE

DROP VELOCITY
FREE AREA
VELOCITY FREE AREA

CONNECTION
DUCT SIZE MOUNTING NOTES

L-105 GREENHECK GCE-402 4 IN GRAVITY EXHAUST DAMPER, DRAINABLE GRAVITY 3000 0.03 in-wg 250 FPM 634.5 5 SF 42" x 42" WALL ALL

BUILDING VENTILATION CHART

NAME AREA (SF) OCCUPANT DENSITY OA CFM/PERSON PERSON OA RQMT CFM/SQFT SPACE OA RQMT (CFM) TOTAL OA RQMT (CFM) OA PROVIDED NATURAL OA (SQFT) NATURAL OA % UNIT SERVING AREA

Storage Area # 4 3835 0 N/A 0 0.06 230.1 230.1 NATURAL VENTALIATION (BAY DOORS: IMC 402.1) 840 21.9 UH-105A, UH-105B, EF-105

TREE MAINTENANCE 597 0 N/A 0 0.06 35.82 35.82 NATURAL VENTALIATION (BAY DOORS: IMC 402.1) 168 28.14 N/A

ROAD MAINTENANCE 1833 0 N/A 0 0.06 109.98 109.98 NATURAL VENTALIATION (BAY DOORS: IMC 402.1) 504 27.49 N/A

TRAFFIC DIVISION 3065 0 N/A 0 0.06 183.9 183.9 NATURAL VENTALIATION (BAY DOORS: IMC 402.1) 840 27.40 N/A

STORAGE AREA #2 1213 0 N/A 0 0.06 72.78 72.78 NATURAL VENTALIATION (BAY DOORS: IMC 402.1) 336 27.69 N/A

LANDIS AVENUE 597 0 N/A 0 0.06 35.82 35.82 NATURAL VENTALIATION (BAY DOORS: IMC 402.1) 168 28.14 N/A

STORAGE AREA #3 612 0 N/A 0 0.06 36.72 36.72 NATURAL VENTALIATION (BAY DOORS: IMC 402.1) 168 27.45 N/A

JAN. CLOS. 18 0 N/A 0 0.06 1.08 1.08 EXHUAST N/A N/A EF-2

BATHROOM 48 1 N/A 0 N/A N/A N/A EXHUAST N/A N/A EF-1

VESTIBULE 102 0 N/A 0 0.06 6.12 6.12 NATURAL VENTALIATION (ADJOINING SPACES: IMC 402.3) 42 41.17 CUH-107

OFFICE 93 1 5 5 0.06 5.58 10.58 NATURAL VENTALIATION (ADJOINING SPACES: IMC 402.3) 42 45.16 DSS-1

STORAGE AREA #1 1627 0 N/A 0 0.06 97.62 97.62 NATURAL VENTALIATION (ADJOINING SPACES: IMC 402.3) 147 9.03 UH-110

GROUNDS DIVISION 2451 0 N/A 0 0.06 147.06 147.06 NATURAL VENTALIATION (BAY DOORS: IMC 402.1) 672 27.41 N/A



3
4"

PROVIDE STEEL STRUCTURE AS 
REQUIRED FOR DOMESTIC WATER 
HEATER AND ALL ACCESSORIES 
TO SUSPEND ABOVE MOP BASIN. 
SEE DETAIL.
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WATER SYSTEM

3
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PIPE
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1/2" MIN.

SLEEVE

INSULATION

FIRE STOPPING
INSULATION

SLEEVE

FINISHED APPEARANCE

NOTES:

1. INSTALL FIRE STOP PER MANUFACTURERS RECOMMENDATION.
2. REFER TO ARCHITECT SHEETS FOR LOCATIONS.

INTERIOR RATED WALL INTERIOR NON RATED WALL

3/8" O.D.x12" LONG
FLEXIBLE SUPPLY RISER INSULATION

INSULATION SHALL BE MITERED
AND TAPED AT ALL CHANGES
IN DIRECTION

1/2" COPPER

TEE HANDLE HANDLES SHALL 
BE GIVEN TO OWNER UPON
COMPLETION OF PROJECT

INSULATION SHALL
BE MITERED AND
TAPED AT END JOINT

SERVICE STOP

LOOSE KEY
BUTTON

CHROME PLATED
ESCUTCHEON

1/2" COPPER

1/2" COPPER SOLDER X 
1/2" COPPER SOLDER

PIPE POSITIONING UNIT

1" MAX

CLEVIS HANGER

INSULATION

HARD WOOD
SADDLE

PROVIDE INSULATION
BETWEEN SADDLE 
BLOCKS

CLEVIS HANGER

INSULATIONPIPING

HARD WOOD SADDLE PIPE COVERING SHIELD

VAPOR BARRIER

NOTES:

1. PROVIDE PIPE COVERING SHIELD AT EACH CLEVIS HANGER. INSTALL
SHIELD BETWEEN BARRIER AND CLEVIS HANGER.

2. THIS DETAIL IS TYPICAL FOR ALL OTHER HANGERS AND SUPPORTS.

VAPOR BARRIER

HOT OR COLD
WATER PIPE

PROVIDE VAPOR BARRIER OVER 
SADDLE BLOCKS AND INSULATION

ADJUSTING NUT

LOCKING NUT

FINISHED
GRADE

12" SQ. CONC.
COLLAR

BRASS CLEANOUT PLUG
THREADED & SCREWED INTO
PIPE FITTING. PROVIDE ZURN
MODEL ZB-1400-VP AT THE 
SPECIALTY PAVEMENT LOCATIONS.

#3 REBAR
4" DIA.

6"

ABBREVIATION

CW DOMESTIC COLD WATER

DWH DOMESTIC WATER HEATER

EX EXISTING

FCO FLOOR CLEANOUT

FD FLOOR DRAIN

HB HOSE BIBB

HW DOMESTIC HOT WATER

L LAVATORY

MB MOP BASIN

RPBP REDUCED PRESSURE BACKFLOW
PREVENTER

TMV THERMOSTATIC MIXING VALVE

V SANITARY VENT

VTR VENT THRU ROOF

W SANITARY WASTE

WC WATER CLOSET

YCO YARD CLEANOUT

YH YARD HYDRANT

SANITARY WASTE

CW

HW

T

P

2D

WATER CLOSET-
FLOOR MOUNTED TANK

LAVATORY-
WALL HUNG

MOP BASIN

FLOOR DRAIN

3D 

SYMBOLS

PLUMBING LEGEND

?

SANITARY VENT

DOMESTIC COLD WATER

DOMESTIC HOT WATER

GATE VALVE

PRESSURE REDUCING VALVE

BALL VALVE

CHECK VALVE

STRAINER

REDUCED PRESSURE BACKFLOW 
PREVENTER

FLOW-IN DIRECTION OF ARROW

VALVE IN VERTICAL

RISE OR DROP

BRANCH CONNECTION 

RISER DOWN

RISE UP

THERMOSTATIC MIXING VALVE

THERMOMETER

PRESSURE GAUGE

KEYNOTE

GENERAL NOTES:_________________
A. CONDITIONS SHOWN ON THE PLANS RELATIVE TO THE WORK TO BE 

PERFORMED ARE BASED ON THE BEST INFORMATION AVAILABLE 
AND SUBJECT TO VERIFICATION. VERIFY LOCATIONS AND 
ELEVATIONS OF UTILITIES TO BE CROSSED OR CONNECTED. 
CORRECT DEFICIENCIES CAUSED BY FAILURE TO PERFORM SUCH 
VERIFICATIONS AT NO EXPENSE TO OWNER. IMMEDIATELY NOTIFY 
ARCHITECT AND ENGINEER OF CONDITION IN CONFLICT WITH THE 
DETAILS/PLANS.

B. EXISTING INFORMATION SHOWN ON FLOOR PLANS IS FROM 
ORIGINAL RECORD DRAWINGS AND FIELD INVESTIGATION. IT IS THE 
RESPONSIBILITY OF THE CONTRACTOR TO VERIFY ALL EXISTING 
CONDITIONS IN THE FIELD BEFORE COMMENCEMENT OF WORK. THE 
CONTRACTOR IS REQUIRED TO REPORT TO THE ARCHITECT 
DISCREPANCIES OR INCONSISTENCIES BETWEEN THE SPECIFIED 
DESIGN AND EXISTING CONDITIONS FOR CLARIFICATION PRIOR TO 
COMMENCEMENT OF THE WORK. ABSOLUTE ACCURACY OF THE 
DRAWINGS CANNOT BE GUARANTEED. WHILE EVERY EFFORT HAS 
BEEN MADE TO COORDINATE THE LOCATION OF EXISTING 
EQUIPMENT, PIPING, ETC. IT IS THE RESPONSIBILITY OF THE 
CONTRACTOR TO COORDINATE THE EXACT REQUIREMENTS 
GOVERNED BY ACTUAL JOB CONDITIONS.

C. PLUMBING SYSTEMS SHALL BE DESIGNED AND INSTALLED PER 
LOCAL PLUMBING CODE.

D. REPORT TO ARCHITECT IN WRITING, CONDITIONS WHICH WILL 
PREVENT PROPER PROVISION OF THIS WORK.

E. THE DRAWINGS SHOWING THE LOCATIONS OF PLUMBING 
EQUIPMENT, PIPING, ETC. ARE DIAGRAMMATIC. CONTRACTOR 
SHALL PROVIDE ALL OFFSETS, ADJUSTMENTS ETC. JOB 
CONDITIONS MAY NOT PERMIT THEIR INSTALLATION AT THE 
LOCATIONS SHOWN. THE PLUMBING DRAWINGS SHOW THE 
GENERAL ARRANGEMENT OF EQUIPMENT, PIPING, DEVICES, ETC. & 
SHALL BE FOLLOWED AS CLOSE AS POSSIBLE.

F. LOCATE VALVES FOR SERVICE ACCESSIBILITY. PROVIDE VALVE 
TAGS & PLASTIC LAMINATE IDENTIFICATION ON CEILING FOR ALL 
NEW AND EXISTING VALVES AND EQUIPMENT LOCATED WITHIN THE 
CONSTRUCTION LIMITS AS INDICATED IN THE SPECIFICATIONS. 

G. SEAL ALL OPENINGS NEW & EXISTING AROUND PLUMBING & UTILITY 
LINES PENETRATING FIRE WALLS. REFER TO ARCHITECTURAL 
DRAWINGS FOR LOCATION OF FIRE WALLS & ARCHITECTURAL 
SPECS FOR MATERIAL & INSTALLATION.

H. CONTRACTOR SHALL COORDINATE WITH ARCHITECT ALL 
CONSTRUCTION PHASING AS IT APPLIES TO DEMOLITION & NEW 
WORK.

APPLIES TO ALL SHEETS

BAR JOIST

UNISTRUT

NOTE:

MOUNT DOMESTIC WATER HEATER AS
HIGH AS POSSIBLE ABOVE THE MOP BASIN.
LEAVE CLEARANCE FOR PIPING AND VALVES.

1/2" NUT & WASHER

DOMESTIC WATER HEATER

1/2" THREADED ROD

1/4" NUT & BOLT
(TYPICAL)

1/2" NUT & WASHER

3"X3"X3/16" ANGLE
ALL FOR SIDES

1/2" NUT AND BOLT
THROUGH ANGLE AND STUD.
(2 REQUIRED)

WALL
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PLUMBING LEGEND AND
SCHEDULES

P0.1

NEW POLE BARN FOR CITY
OF VINELAND PUBLIC

WORKS

10/08/2024

23.089

MRS

SCALE: NONE
1

DOMESTIC WATER HEATER PIPING DIAGRAM
SCALE: NONE

2
INTERIOR PIPE SLEEVE DETAIL

SCALE: NONE
3

TYPICAL SERVICE STOP INSTALLATION
SCALE: NONE

4
TYPICAL INSULATED PIPE HANGER DETAIL

SCALE: NONE
5

TYPICAL YARD CLEANOUT

SCHEDULE OF PLUMBING FIXTURES

MARK FIXTURE MANUFACTURER MODEL No.
FIXTURE

TYPE
FIXTURE

MATERIAL FIXTURE STYLE

FAUCET / VALVE SUPPLY
STOPS

DRAIN DOMESTIC
CW

DOMESTIC
HW

SANITARY
WASTE

SANITARY
VENT REMARKSMANUFACTURER MODEL No. SPOUT HANDLES CENTERS TYPE SIZE TRAP / ARM SIZE TAILPIECE

L1 LAVATORY ZURN Z5344 WALL-HUNG
A.D.A. HEIGHT

VITREOUS CHINA 20" X 18" 3-HOLE ZURN Z81000-XL-18M INTEGRAL 1.5 GPM
VR LAMINAR FLOW

OUTLET

LEVER 4" ZURN
Z81016-XL-LR-

8860-12-PC

ZURN
Z8746-PC

1 1/4" 17 GAUGE 1.25" x 1.5" OFFSET 1/2" 1/2" 1 1/2" 1 1/2" PROVIDE WITH CONCEALED ARM WALL CARRIER Z1231-EZR. P-TRAP SHALL BE ADJUSTABLE CAST BRASS WITH
CLEANOUT. PROVIDE ZURN Z8946-3-NT PROTECTIVE COVERINGS FOR ALL TAILPIECES, TRAP, SUPPLIES.

MB1 MOP BASIN ZURN Z1996-36-MH-
WG

FLOOR-SET HIGH DENSITY
COMPOSITE BASIN

36"x24"X10" ZURN Z843M1-XL-CS
-HCT-WHK-5H

3/4" HOSE SPOUT
W/ VACUUM
BREAKER

LEVERS 8" STAINLESS
STEEL

STRAINER

3" 3/4" 3/4" 3" 1 1/2" WITH 60" VINYL HOSE, HOSE BRACKET, VINYL BUMPER  GUARD, 24"X24" WALL GUARDS, COMPLETE WITH PAIL HOOK
AND WALL BRACE.

WC1 WATER
CLOSET

ZURN Z5551-K FLOOR
MOUNT FLUSH

TANK

VITREOUS CHINA A.D.A.
PRESSURE-ASSIST

ED SIPHON JET

LEVER ZURN
Z81016-CR-887

0-12-PC

1/2" 4" 2" 1.6 GALLON FLUSH, ZURN Z5955SS-EL-AM-STS SEAT. TOILET FLANGE BOLTS SHALL BE DOUBLE NUTTED.

YH1 YARD
HYDRANT

ZURN Z1396XL-AC NON-FREEZE CAST IRON W/
BRONZE/STAINLESS

STEEL
COMPONENTS

BURRIED, SELF
DRAINING

LOCKING
LEVER

3/4" ANTI-SIPHON, AUTOMATIC DRAINING, NON-FREEZE. PROVIDE WITH LOCK AND INCLUDE OPERATING KEY. ENSURE
BURY DEPTH IS BELOW FROST LINE.

NOTES:
 1.  FUEL SOURCE SHALL BE ELECTRIC.
 2.  PROVIDE ASME RATED RELIEF VALVE FOR WATER HEATER.
 3.  PROVIDE ALL REQUIRED CLEARANCES AROUND WATER HEATER.  CONTRACTOR SHALL VERIFY WATER HEATER WILL FIT IN ALLOTTED SPACE.
 4.  CONTRACTOR SHALL BE RESPONSIBLE FOR ALL STATE FORMS, SUBMITTALS, FEES, PERMITS, ETC. AS REQUIRED FOR WATER HEATER INSTALLATION.
 5.  BASIS OF DESIGN IS INDICATED IN SCHEDULE, REFER TO SPECIFICATIONS FOR OTHER APPROVED MANUFACTURERS.  EQUIPMENT MUST MEET ALL THE PERFORMANCE REQUIREMENTS INDICATED

SCHEDULE OF ELECTRIC WATER HEATERS

MARK MANUFACTUER MODEL No.
TANK CAPACITY

(GALLONS)
RECOVERY RATE @ 100 °F
TEMERATURE RISE (GPH)

HOT WATER
TEMP OUT KW INPUT

ELECTRICAL

REMARKSVOLTAGE PHASE FREQUENCY

DWH1 AO SMITH DSE-20 20 25 140 °F 6 208 V 3 60 Hz

SCHEDULE OF DRAINS AND CLEANOUTS
MARK FIXTURE MANUFACTURER MODEL No. TYPE MATERIAL STYLE REMARKS

FCO FLOOR
CLEANOUT

ZURN ZN1400-VP-BP NO HUB OR
NEO-LOCK

CAST IRON /
NICKEL

BRONZE TOP

SCORIATED
ROUND TOP

VANDAL RESISTANT SECURED TOP. PROVIDE NICKEL BRONZE TOP IN
FINISHED AREAS, BRONZE TOP IN UNFINISHED.

FD1 FLOOR DRAIN ZURN Z-507 NO HUB- OR
NEO-LOCK

CAST IRON /
CAST IRON

TOP

7" ROUND PROVIDE 4" DEEP SEAL P-TRAP WITH CLEANOUT.

SCHEDULE OF TEMPERATURE MIXING VALVES

MARK MANUFACTURER MODEL No. SERVICE
FLOW RATE @ 20 PSI

PRESSURE DROP
MINIMUM

FLOW FINISH REMARKS
TMV1 LEONARD LV-20-E-LF-IT HOT WATER 14 GPM 1 GPM ROUGH

BRONZE
INSTALL AND CONNECT PER MANUFACTURES
RECOMMENDATIONS. SET HOT WATER OUTPUT @120°F MAX.
PROVIDE w/ 140°F HW & CW INLET SUPPLY STRAINERS.

SCALE: NONE
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DOMESTIC WATER HEATER STAND
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DIAGRAM FOR PIPING ARRANGEMENT IN THIS AREA.

3

4

2

2"

2"

RPBP

RPBP

1"CW-DN BELOW GRADE
1"CW-DN BELOW 
GRADE

1"CW-UP

3"V-DN
3"VTR

SEE BELOW BUILDING A PLUMBING PLAN - AREA B FOR CONTINUATION.

YH1YH1YH1

101

TRAFFIC
DIVISION

102

STORAGE
AREA #2

105

JAN.
CLOS.

106
BATHROOM

107
VESTIBULE

108
OFFICE

110

STORAGE
AREA #1

3/4"CW-UP TO FIXTURE 3/4"CW-UP TO FIXTURE 3/4"CW-UP TO FIXTURE

1

DOMESTIC WATER 
SHOWN BELOW GRADE.

DOMESTIC WATER 
SHOWN BELOW GRADE.

DOMESTIC WATER 
SHOWN BELOW GRADE.

1" 1"

1"

CWCWCW

3/4"

CW CW

SEE BUILDING A PLUMBING PLAN -
AREA A FOR CONTINUATION.

YH1 YH1

DOMESTIC WATER SHOWN BELOW GRADE.

105

STORAGE
#4

3/4"CW-UP TO FIXTURE

3/4"CW-UP TO FIXTURE

1"

YH1 YH1 YH1

SEE BUILDING A PLUMBING PLAN - AREA B FOR CONTINUATION.SEE BUILDING B PLUMBING PLAN FOR CONTINUATION.

DOMESTIC WATER 
SHOWN BELOW GRADE

DOMESTIC WATER 
SHOWN BELOW GRADE

97

TREE
MAINTENANCE

100

ROAD
MAINTENANCE

103

LANDIS
AVENUE

104

STORAGE
AREA #3

111

GROUNDS
DIVISION

3/4"CW-UP TO FIXTURE 3/4"CW-UP TO FIXTURE 3/4"CW-UP TO FIXTURE
1" 1" 1" 1"

CW CW CW CW

KEYED NOTES:___________________
1. ISOLATION VALVE(S).

2. 4" VENT, 1/2" COLD WATER DOWN TO FIXTURE.

3. 1 1/2" VENT, 1/2" HOT AND COLD WATER DOWN TO FIXTURE. 

4. 2" VENT, 3/4" HOT AND COLD WATER DOWN TO FIXTURE.

5. REFER TO DOMESTIC WATER HEATER PIPING DIAGRAM FOR PIPING 
ARRANGEMENT IN THIS AREA.
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SCALE:  1/8" = 1'-0"
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BUILDING A PLUMBING PLAN - AREA B

SCALE:  1/8" = 1'-0"
1

BUILDING B PLUMBING PLAN

SCALE:  1/8" = 1'-0"
2

BUILDING A PLUMBING PLAN - AREA A

SCALE:  1/8" = 1'-0"
3

BELOW BUILDING A PLUMBING PLAN - AREA B

SCALE: NONE
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DOMESTIC WATER RISER DIAGRAM

SCALE: NONE
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WASTE AND VENT RISER DIAGRAM

REFER TO DOMESTIC WATER 
HEATER PIPING DIAGRAM FOR 
PIPING ARRANGEMENT IN THIS AREA.
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	032000 - Concrete Reinforcing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Reinforcing steel bars, wire fabric and accessories for cast-in-place concrete.
	2. Reinforcing steel bars and accessories for concrete footings.


	1.2 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Each type of steel reinforcement.
	2. Bar supports.



	PART 2 -  PRODUCTS
	2.1 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A615/A615M, Grade 60 (Grade 420), deformed.
	B. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated from as-drawn steel wire into flat sheets.
	C. Deformed-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, flat sheet.

	2.2 REINFORCEMENT ACCESSORIES
	A. 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:

	B. Steel Tie Wire: ASTM A1064/A1064M, annealed steel, not less than 0.0508 inch (1.2908 mm) in diameter.
	1. Finish: Plain.


	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 (25 mm), 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 (ACI 318M).
	E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	F. 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 to not exceed 12 inches (305 mm).

	2. Lap edges and ends of adjoining sheets at least one wire spacing plus 2 inches (50 mm) for plain wire and 8 inches (200 mm) for deformed wire.
	3. Offset laps of adjoining sheet widths to prevent continuous laps in either direction.
	4. Lace overlaps with wire.


	3.3 INSTALLATION TOLERANCES
	A. Comply with ACI 117 (ACI 117M).

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and inspections and to submit reports.
	B. Inspections:
	1. Steel-reinforcement placement.
	2. Steel-reinforcement mechanical splice couplers.
	3. Steel-reinforcement welding.




	033000 - 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. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1. Footings.
	2. Foundation walls.
	3. Slabs-on-grade.
	4. Concrete toppings.

	B. Related Sections:
	1. Division 02 Section "Earthwork" for drainage fill under slabs-on-grade.
	2. Division 02 Section "Concrete Paving" for concrete pavement and walks.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica fume; subject to compliance with requirements.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Indicate amounts of mixing water to be withheld for later addition at Project site.

	C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical con...
	1. The contractor shall deliver to the engineer, at the completion of the job, one (1) electronic version of the final field copies of all steel reinforcing shop drawings.

	D. Formwork Shop Drawings:  Prepared by or under the supervision of a qualified professional engineer detailing fabrication, assembly, and support of formwork.
	1. Shoring and Reshoring:  Indicate proposed schedule and sequence of stripping formwork, shoring removal, and reshoring installation and removal.

	E. Construction Joint Layout:  Indicate proposed construction joints required to construct the structure.
	1. Location of construction joints is subject to approval of the Architect.

	F. Samples:  For waterstops and vapor retarder.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer, manufacturer, and testing agency.
	B. Welding certificates.
	C. Material Certificates:  For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Form materials and form-release agents.
	4. Steel reinforcement and accessories.
	5. Fiber reinforcement.
	6. Waterstops.
	7. Curing compounds.
	8. Floor and slab treatments.
	9. Bonding agents.
	10. Adhesives.
	11. Vapor retarders.
	12. Semirigid joint filler.
	13. Joint-filler strips.
	14. Repair materials.
	15. Mechanical Splices.

	D. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance with requirements:
	1. Aggregates.  Include service record data indicating absence of deleterious expansion of concrete due to alkali aggregate reactivity.

	E. Floor surface flatness and levelness measurements indicating compliance with specified tolerances.
	F. Field quality-control test and inspection reports.
	G. Minutes of preinstallation conference.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician.
	B. 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."

	C. Testing Agency Qualifications:  An independent agency, acceptable to authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.
	2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Tech...

	D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures through single source from  single manufacturer.
	E. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.4/D1.4M, "Structural Welding Code-Reinforcing Steel."
	F. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, “Specification for Structural Concrete.”
	2. ACI 117, “Specifications for Tolerances for Concrete Construction and Materials.”
	3. ACI 216, “Guide for Determining Fire Endurance of Concrete Elements”.

	G. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.
	H. Mockups:  Cast concrete slab-on-grade and formed-surface panels as required by the Architect/owner to demonstrate typical joints, surface finish, texture, tolerances, and standard of workmanship.
	1. Build panel approximately 200 sq. ft. (18.6 sq. m) for slab-on-grade and 100 sq. ft. (9.3 sq. m) for formed surface in the location indicated or, if not indicated, as directed by Architect.
	2. Approved panels may become part of the completed Work if undisturbed at time of Substantial Completion.

	I. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."
	1. Before submitting design mixtures, review concrete design mixture and examine procedures for ensuring quality of concrete materials.  Require representatives of each entity directly concerned with cast-in-place concrete to attend, including the fol...
	a. Contractor’s superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete manufacturer.
	d. Concrete subcontractor.
	e. Special concrete finish subcontractor.

	2. Review special inspection and testing and inspecting agency procedures for field quality control, concrete finishes and finishing, cold- and hot-weather concreting procedures, curing procedures, construction contraction and isolation joints, and jo...


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and damage.  Avoid damaging coatings on steel reinforcement.
	B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other contaminants.


	PART 2 -  PRODUCTS
	2.1 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
	1. Plywood, metal, or other approved panel materials. Utilize steel, glass-fiber-reinforced plastic, or other approved non-absorptive panel material that will provide continuous, true and smooth surfaces in all architectural concrete.
	2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	a. High-density overlay, Class 1 or better.
	b. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.


	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.
	C. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), minimum.
	D. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
	E. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

	F. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to the plane of exposed concrete surface.
	2. Furnish ties that, when removed, will leave holes no larger than 1 inch (25 mm) in diameter in concrete surface.
	3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or waterproofing.


	2.2 STEEL REINFORCEMENT
	A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent.
	B. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.
	C. Low-Alloy-Steel Reinforcing Bars:  ASTM A 706/A 706M, deformed.
	D. Steel Bar Mats:  ASTM A 184/A 184M, fabricated from ASTM A 615/A 615M, Grade 60 (Grade 420) ASTM A 706/A 706M, deformed bars, assembled with clips.
	E. Plain-Steel Wire:  ASTM A 82 /A 82M.
	F. Deformed-Steel Wire:  ASTM A 496/A 496M.
	G. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-drawn steel wire into flat sheets.
	H. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497/ A 497M, flat sheet.

	2.3 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars, cut bars true to length with ends square and free of burrs.
	B. 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 ...
	1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.

	C. Mechanical Splices:  For splicing reinforcing bars, splice material must conform with testing set forth in ASTM 1034/1034M, and shall develop in tension or compression, as required, at least 125% of the specified yield strength of the bar.

	2.4 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, Type I, color as indicated on Architectural Contract documents.  Supplement with the following:
	a. Fly Ash:  ASTM C 618, Class C or  F.
	b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.

	2. Blended Hydraulic Cement:  ASTM C 595, Type IS, portland blast-furnace slag

	B. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  Provide aggregates from a single source.
	1. Maximum Coarse-Aggregate Size:  3/4 inch (19 mm) nominal.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

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

	2.5 ADMIXTURES
	A. Air-Entraining Admixture:  ASTM C 260.
	B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium chloride or admix...
	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.


	2.6 WATERSTOPS
	A. 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 (19 by 25 mm).
	1. Products:  Subject to compliance with requirements, provide the following:
	a. CETCO; Volclay Waterstop-RX.



	2.7 VAPOR RETARDERS
	A. Sheet Vapor Retarder under slab-on-grade:  ASTM E 1745, Class A, not less than 10 mils thick.  Include manufacturer's recommended adhesive or pressure-sensitive tape.
	1. Products:  Subject to compliance with requirements,  provide one of the following:
	a. Fortifiber Building Systems Group; Moistop Ultra 10.
	b. Insulation Solutions, Inc.; Viper VaporCheck 10.
	c. Meadows, W. R., Inc.; Perminator 10 mil.
	d. Raven Industries Inc.; Vapor Block 10.
	e. Stego Industries, LLC; Stego Wrap 10 mil Class A.



	2.8 LIQUID FLOOR TREATMENTS
	A. VOC Content:  Liquid floor treatments shall have a VOC content of 200 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	B. Penetrating Liquid Floor Treatment:  Clear, chemically reactive, waterborne solution of inorganic silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens, and densifies concrete surfaces.  Floor treatment app...
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. ChemMasters; Chemisil Plus.
	b. ChemTec Int'l; ChemTec One.
	c. Conspec by Dayton Superior; Intraseal.
	d. Curecrete Distribution Inc.; Ashford Formula.
	e. Dayton Superior Corporation; Day-Chem Sure Hard (J-17).
	f. Edoco by Dayton Superior; Titan Hard.
	g. Euclid Chemical Company (The), an RPM company; Euco Diamond Hard.
	h. Kaufman Products, Inc.; SureHard.
	i. L&M Construction Chemicals, Inc.; Seal Hard.
	j. Meadows, W. R., Inc.; LIQUI-HARD.
	k. Metalcrete Industries; Floorsaver.
	l. Nox-Crete Products Group; Duro-Nox.
	m. Symons by Dayton Superior; Buff Hard.
	n. US SPEC, Division of US Mix Products Company; US SPEC Industraseal.
	o. Vexcon Chemicals, Inc.; Vexcon StarSeal PS Clear.



	2.9 CURING MATERIALS
	A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Axim Italcementi Group, Inc.; CATEXOL CimFilm.
	b. BASF Construction Chemicals - Building Systems; Confilm.
	c. ChemMasters; SprayFilm.
	d. Conspec by Dayton Superior; Aquafilm.
	e. Dayton Superior Corporation; Sure Film (J-74).
	f. Edoco by Dayton Superior; BurkeFilm.
	g. Euclid Chemical Company (The), an RPM company; Eucobar.
	h. Kaufman Products, Inc.; Vapor-Aid.
	i. Lambert Corporation; LAMBCO Skin.
	j. L&M Construction Chemicals, Inc.; E-CON.
	k. Meadows, W. R., Inc.; EVAPRE.
	l. Metalcrete Industries; Waterhold.
	m. Nox-Crete Products Group; MONOFILM.
	n. Sika Corporation; SikaFilm.
	o. SpecChem, LLC; Spec Film.
	p. Symons by Dayton Superior; Finishing Aid.
	q. TK Products, Division of Sierra Corporation; TK-2120 TRI-FILM.
	r. Unitex; PRO-FILM.
	s. Vexcon Chemicals, Inc.; Certi-Vex Envio Set.


	B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. (305 g/sq. m) when dry.
	C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water:  Potable.
	E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, nondissipating, certified by curing compound manufacturer to not interfere with bonding of floor covering.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Anti-Hydro International, Inc.; AH Clear Cure WB.
	b. BASF Construction Chemicals - Building Systems; Kure-N-Seal WB.
	c. ChemMasters; Safe-Cure & Seal 20.
	d. Conspec by Dayton Superior; Cure and Seal WB.
	e. Cresset Chemical Company; Crete-Trete 309-VOC Cure & Seal.
	f. Dayton Superior Corporation; Safe Cure and Seal (J-18).
	g. Edoco by Dayton Superior; Spartan Cote WB II.
	h. Euclid Chemical Company (The), an RPM company; Aqua Cure VOX; Clearseal WB 150.
	i. Kaufman Products, Inc.; Cure & Seal 309 Emulsion.
	j. Lambert Corporation; Glazecote Sealer-20.
	k. L&M Construction Chemicals, Inc.; Dress & Seal WB.
	l. Meadows, W. R., Inc.; Vocomp-20.
	m. Metalcrete Industries; Metcure.
	n. Nox-Crete Products Group; Cure & Seal 150E.
	o. Symons by Dayton Superior; Cure & Seal 18 Percent E.
	p. TK Products, Division of Sierra Corporation; TK-2519 WB.
	q. Vexcon Chemicals, Inc.; Starseal 309.



	2.10 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.
	B. Semirigid Joint Filler:  Two-component, semirigid, 100 percent solids, epoxy resin with a Type A shore durometer hardness of 80 per ASTM D 2240.
	C. Bonding Agent:  ASTM C 1059/C1059M, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	D. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to suit requirements, and as follows:
	1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.

	E. Reglets:  Fabricate reglets of not less than 0.022-inch- (0.55-mm-) thick, galvanized steel sheet.  Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris.
	F. Dovetail Anchor Slots:  Hot-dip galvanized steel sheet, not less than 0.034 inch (0.85 mm) thick, with bent tab anchors.  Temporarily fill or cover face opening of slots to prevent intrusion of concrete or debris.

	2.11 REPAIR MATERIALS
	A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to match adjacent floor elevations.
	1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, and application.
	3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as recommended by underlayment manufacturer.
	4. Compressive Strength:  Not less than 4100 psi (29 MPa) at 28 days when tested according to ASTM C 109/C 109M.

	B. Repair Overlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/4 inch (6.4 mm) and that can be filled in over a scarified surface to match adjacent floor elevations.
	1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and application.
	3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as recommended by topping manufacturer.
	4. Compressive Strength:  Not less than 5000 psi (34.5 MPa) at 28 days when tested according to ASTM C 109/C 109M.


	2.12 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.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Cementitious Materials:  Fly ash, pozzolan, ground granulated blast-furnace slag, and silica fume may be used to reduce the total amount of portland cement.  Limit percentage, by weight, of cementitious materials other than portland cement in concr...
	1. Fly Ash:  25 percent.
	2. Combined Fly Ash and Pozzolan:  25 percent.
	3. Ground Granulated Blast-Furnace Slag:  40 percent.
	4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag:  50 percent portland cement minimum, with fly ash or pozzolan not exceeding 25 percent.

	C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	D. Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing, high-range water-reducing or plasticizing 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 water-cementitious materials ratio below 0.50.


	2.13 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A. Footings:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  As indicated on contract documents.
	2. Maximum Water-Cementitious Materials Ratio:  0.45.
	3. Slump Limit:  8 inches (200 mm) for concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding high-range water-reducing admixture or plasticizing admixture , plus or minus 1 inch (25 mm).
	4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch (19-mm) nominal maximum aggregate size.

	B. Basement, Retaining, and Foundation Walls:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  As indicated on contract documents.
	2. Maximum Water-Cementitious Materials Ratio:  0.45.
	3. Slump Limit:  8 inches (200 mm) for concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding high-range water-reducing admixture or plasticizing admixture, plus or minus 1 inch (25 mm).
	4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch (19-mm) nominal maximum aggregate size.

	C. Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  As indicated on contract documents.
	2. Minimum Cementitious Materials Content:  500 lb/cu. yd. (297 kg/cu. m).
	3. Slump Limit:  4 inches (100 mm), plus or minus 1 inch (25 mm).
	4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch (19-mm) nominal maximum aggregate size for slabs exposed to freeze and thaw only.
	5. Air Content:  Do not allow air content of troweled finished floors to exceed 3 percent.

	D. Suspended Slabs:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  As indicated on contract documents.
	2. Minimum Cementitious Materials Content:  500 lb/cu. yd. (297 kg/cu. m).
	3. Slump Limit:  4 inches (100 mm) plus or minus 1 inch (25 mm).
	4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch (19-mm) nominal maximum aggregate size for slabs exposed to freeze and thaw only.
	5. Air Content:  Do not allow air content of troweled finished floors to exceed 3 percent.

	E. Concrete Toppings:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  As indicated on contract documents.
	2. Minimum Cementitious Materials Content:  500 lb/cu. yd. (297 kg/cu. m).
	3. Slump Limit:  4 inches (100 mm) plus or minus 1 inch (25 mm).
	4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch (19-mm) nominal maximum aggregate size for slabs exposed to freeze and thaw only.
	5. Air Content:  Do not allow air content of troweled finished toppings to exceed 3 percent.


	2.14 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.15 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M and ASTM C 1116/C116M, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For mixer capacity of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For mixer capacity larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds for each additional 1 cu. yd. (0.76 cu. m).
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixture time, quantity, and amount of water added.  Record approximate location of final deposit in structure.



	PART 3 -  EXECUTION
	3.1 FORMWORK
	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. Limit concrete surface irregularities per Architectural documents and designated by ACI 347 as abrupt or gradual, as follows:
	1. Class A, 1/8 inch (3.2 mm) for smooth-formed finished surfaces.
	2. Class B, 1/4 inch (6 mm) Class C, 1/2 inch (13 mm) for rough-formed finished surfaces.

	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 v...
	1. Install keyways, reglets, recesses, and the like, for easy removal.
	2. Do not use rust-stained steel form-facing material.

	F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed strips; use strike-off templates or compacting-type screeds.
	G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to prevent loss of concrete mortar.  Locate temporary openings in...
	H. Chamfer exterior corners and edges of permanently exposed concrete.
	I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work.  Determine sizes and locations from trades providing such items.
	J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 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.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be ...
	1. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other conditions.
	3. Install dovetail anchor slots in concrete structures as indicated.


	3.3 REMOVING AND REUSING FORMS
	A. General:  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 (10 deg C) for 24 hours after placing concrete. Concret...
	1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports weight of concrete in place until concrete has achieved at least 70 percent of its 28-day design compressive strength.
	2. Remove forms only if shores have been arranged to permit removal of forms without loosening or disturbing shores.

	B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply new form-release agent.
	C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete surfaces unless approved by Architect.

	3.4 SHORES AND RESHORES
	A. Comply with ACI 318 (ACI 318M), ACI 347 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. In multistory construction, extend shoring or reshoring over a sufficient number of stories to distribute loads in such a manner that no floor or member will be excessively loaded or will induce tensile stress in concrete members without sufficient...
	C. 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.

	3.5 VAPOR RETARDERS
	A. Sheet Vapor Retarders:  Place, protect, and repair sheet vapor retarders according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 6 inches (150 mm) and seal with manufacturers recommended tape.


	3.6 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	1. Do not cut or puncture vapor retarder.  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 would reduce bond to concrete.
	C. Accurately position, support, and secure reinforcement against displacement.  Locate and support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld crossing reinforcing bars.
	1. Weld reinforcing bars according to AWS D1.4/D1.4M, where indicated.

	D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of adjoining sheet widths to prevent continuous laps in eit...

	3.7 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 Architect.
	1. Place joints perpendicular to main reinforcement.  Continue reinforcement across construction joints, unless otherwise indicated.  Do not continue reinforcement through sides of strip placements of floors and slabs.
	2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches (38 mm) into concrete.
	3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  Offset joints in girders a minimum distance of twice the beam width from a beam-girder intersection.
	4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders and at the top of footings or floor slabs.
	5. Space vertical joints in walls as indicated.  Locate joints beside piers integral with walls, near corners, and in concealed locations where possible.
	6. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.

	C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch- (3.2-mm-) wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and befor...

	D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface, unless otherwise indicated.
	2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below finished concrete surface where joint sealants, specified in Division 07 Section "Joint Sealants," are indicated.
	3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is required, lace or clip sections together.

	E. 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.

	3.8 WATERSTOPS
	A. Self-Expanding Strip Waterstops:  Install in construction joints and at other locations indicated, according to manufacturer's written instructions, adhesive bonding, mechanically fastening, and firmly pressing into place.  Install in longest lengt...

	3.9 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.
	C. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide...
	1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a manner to avoid inclined construction joints.
	2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
	3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches (150 mm) into preceding layer.  Do not insert vibrators into lo...

	E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Consolidate concrete during placement operations so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	4. Slope surfaces uniformly to drains where required.
	5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater appears on the surface.  Do not further disturb slab surfaces before starting finishing operations.

	F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	G. Hot-Weather Placement:  Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water.  Using liquid nit...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade uniformly moist without standing water, soft spots, or dry areas.


	3.10 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 as indicated on Architectural documents.

	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 specifi...
	1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, to be covered with a coating or covering material applied directly to concrete as indicated on Architectural documents.

	C. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where indicated:
	1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete surfaces and rub with carborundum brick or another abrasive until producing a uniform color and texture.  Do not apply cement grout other than that created by the ru...
	2. Grout-Cleaned Finish:  Wet concrete surfaces and apply grout of a consistency of thick paint to coat surfaces and fill small holes.  Mix one part portland cement to one and one-half parts fine sand with a 1:1 mixture of bonding admixture and water....
	3. Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one part portland cement and one part fine sand with a 1:1 mixture of bonding agent and water.  Add white portland cement in amounts determined by trial patches so color of d...

	D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface treatment of formed ...

	3.11 FINISHING FLOORS AND SLABS
	A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-floated or darbied.  Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch (6 mm) in one direction.
	1. Apply scratch finish to surfaces indicated and to receive concrete floor toppings and to receive mortar setting beds for bonded cementitious floor finishes and as indicated on Architectural documents.

	C. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  Repeat float passes and restraightening until surface ...
	1. Apply float finish to surfaces indicated and to receive trowel finish and to be covered with fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo and as indicated on Architectural documents.

	D. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance.  Gr...
	1. Apply a trowel finish to surfaces indicated and exposed to view or to be covered with resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating system and as indicated on Architectur...
	2. Finish on-grade and supported surfaces to the applicable minimum following tolerances, according to ASTM E 1155 (ASTM E 1155M), for a randomly trafficked floor surface. The contractor shall supply floor leveling material and other corrective measur...
	a. For carpeted slabs, specified overall values of flatness, F(F) 25; and of levelness, F(L) 20; with minimum local values of flatness, F(F) 17; and of levelness, F(L) 15.
	b. For thin floor coverings, specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with minimum local values of flatness, F(F) 24; and of levelness, F(L) 17; for slabs-on-grade.
	c. For thin floor coverings, specified overall values of flatness, F(F) 30; and of levelness, F(L) 20; with minimum local values of flatness, F(F) 24; and of levelness, F(L) 15; for suspended slabs.


	E. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces indicated and where ceramic or quarry tile is to be installed by either thickset or thin-set method and as indicated on Architectural documents.  While concrete is still plastic...
	1. Comply with flatness and levelness tolerances for trowel finished floor surfaces.

	F. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, and ramps, and elsewhere as indicated.
	1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish with Architect before application.

	G. Slip-Resistive Finish:  Before final floating, apply slip-resistive aggregate or aluminum granule finish where indicated and to concrete stair treads, platforms, and ramps.  Apply according to manufacturer's written instructions and as follows:
	1. Uniformly spread dampened slip-resistive aggregate or aluminum granules over surface in one or two applications.  Tamp aggregate flush with surface, but do not force below surface.
	2. After broadcasting and tamping, apply float finish.
	3. After curing, lightly work surface with a steel wire brush or an abrasive stone and water to expose slip-resistive aggregate or aluminum granules.


	3.12 MISCELLANEOUS CONCRETE ITEMS
	A. Filling In:  Fill in holes and openings left in concrete structures, unless otherwise indicated, after work of other trades is in place.  Mix, place, and cure concrete, as specified, to blend with in-place construction.  Provide other miscellaneous...
	B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and terminations slightly rounded.
	C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, complying with diagrams or templates from manufacturer furnishing machin...
	D. Steel Pan Stairs:  Provide concrete fill for steel pan stair treads, landings, and associated items.  Cast-in inserts and accessories as shown on Drawings.  Screed, tamp, and trowel-finish concrete surfaces.

	3.13 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 (1 kg/sq. m x h) before and during finishing operations.  Apply according to manufac...
	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, con...
	D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	E. 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 with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

	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 (300 mm), and sealed by waterproof tape or adhesive.  Cur...
	a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor coverings.
	b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive penetrating liquid floor treatments.
	c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or a curing compound that the manufacturer certifies will not interfere with bonding of floor covering used on Project.

	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 coa...
	a. Removal:  After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer unless manufacturer certifies curing compound will not interfere with bonding of floor coveri...

	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 init...


	3.14 LIQUID FLOOR TREATMENTS
	A. Penetrating Liquid Floor Treatment:  Prepare, apply, and finish penetrating liquid floor treatment according to manufacturer's written instructions.
	1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and complete surface repairs.
	2. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and repeat brooming or scrubbing.  Rinse with water; remove excess material until surface is dry.  Apply a second coat in a similar manner if surface is rough...


	3.15 JOINT FILLING
	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	1. Defer joint filling until concrete has aged at least six months.  Do not fill joints until construction traffic has permanently ceased.

	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joint clean and dry.
	C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in formed joints.  Overfill joint and trim joint filler flush with top of joint after hardening.

	3.16 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.
	B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two and one-half parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cl...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch (13 mm) in any dimension to solid concrete,  Limit cut depth to 3/4 inch (19 mm).  Make edges of cuts perpendicular to concrete surface.  Clean, dampen w...
	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar will match surrounding color.  Patch a test area at inconspicuous locations to verify mixture and color mat...
	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Architect.

	D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces sloped to drain for trueness of slope and smoothness; u...
	1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide or that penetrate to reinforcement or completely through unreinforced sections...
	2. After concrete has cured at least 14 days, correct high areas by grinding.
	3. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar.  Finish repaired areas to blend into adjacent concrete.
	4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  Prepare, mix, and apply repair underlayment and primer according to manufacturer's written instructions to produce a smooth, uniform, plane, and level surface...
	5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match adjacent floor elevations.  Prepare, mix, and apply repair topping and primer accordi...
	6. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in diameter, by cutting out and replacing with fresh concrete.  Remove defective areas with clean, square cuts and expose steel reinforcement with at least a 3/4-i...
	7. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching mortar.  Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles.  Dampen cleaned concrete surfaces and apply bond...

	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.17 FIELD QUALITY CONTROL
	A. Except as otherwise indicated on drawings or specified herein, all work under this Section shall conform to applicable requirements of the local Building Code and regulations of all government authorities having jurisdiction, applicable State Code,...
	B. Testing and Inspecting:  Engage a special inspector and qualified testing and inspecting agency to perform field tests and inspections and to prepare and submit reports.
	C. Inspections:
	1. Steel reinforcement placement.
	2. Steel reinforcement welding.
	3. Headed bolts and studs.
	4. Verification of use of required design mixture.
	5. Concrete placement, including conveying and depositing.
	6. Curing procedures and maintenance of curing temperature.
	7. Verification of concrete strength before removal of shores and forms from beams and slabs.

	D. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to 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 will provide 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 C 143/C 143M; 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.  Perform additional tests when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; ASTM C 173/C 173M, volumetric method, for structural lightweight concrete; one test for each composite sample, but not less than one test for each day's pour of each concrete mi...
	4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test for each composite sample.
	5. Compression Test Specimens:  ASTM C 31/C 31M, and either ASTM C617 (Bonded Caps) or ASTM C1231 (Unbonded Caps).
	a. Cast and laboratory cure two sets of two standard cylinder specimens for each composite sample.
	b. Cast and field cure two sets of two standard cylinder specimens for each composite sample.
	c. Cast and field cure additional sets of two standard cylinder specimens for construction sequencing purposes for each composite sample.

	6. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two laboratory-cured specimens at 7 days and one set of two specimens at 28 days.
	a. Test one set of two field-cured specimens at 7 days and one set of two specimens at 28 days.
	b. 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.

	7. 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.
	8. 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 st...
	9. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name ...
	10. 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.
	11. Additional Tests:  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 Architect.  Testing and...
	12. Additional testing and inspecting, at Contractor’s expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	13. Correct deficiencies in the Work that test reports and inspections indicate dos not comply with the Contract Documents.

	E. Measure floor and slab flatness and levelness according to ASTM E 1155 (ASTM E 1155M) within 24 hours of finishing.

	3.18 PROTECTION OF LIQUID FLOOR TREATMENTS
	A. Protect liquid floor treatment from damage and wear during the remainder of construction period.  Use protective methods and materials, including temporary covering, recommended in writing by liquid floor treatments installer.



	061000 - Rough Carpentry
	064100 - Custom Casework
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Plastic-laminate base and upper cabinets.
	2. Solid-surfacing-material countertops.
	3. Cabinet hardware

	B. Related Sections include the following:
	1. Division 06 Section "Rough Carpentry" for wood furring, blocking, shims, and hanging strips required for installing woodwork and concealed within other construction before woodwork installation.


	1.3 REFERENCES
	A. AWI – Quality Standards
	B. FS MMM-A-130 – Adhesive, Contact.
	C. National Electric Manufacturer’s Association (NEMA) LD3 – High Pressure Decorative Laminates.
	D. PS 1 – Construction and Industrial Plywood.
	E. PS 20 – American Softwood Lumber Standard.
	F. APA – American Plywood Association.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices, and other components. Indicate materials, component profiles and elevations, assembly methods, joint details, fastening methods, ...
	C. Samples for Initial Selection:
	1. Solid-surfacing materials.

	D. Samples for Verification:
	1. Solid-surfacing materials, 6 inches square.
	2. Exposed cabinet hardware and accessories, one unit for each type.


	1.5 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.
	B. Installer Qualifications:  Certified participant in AWI's Quality Certification Program.
	C. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural Woodwork Quality Standards" for grades of interior architectural woodwork indicated for construction, finishes, installation, and other requirements.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products to site under provisions of Division 1 – General Requirements.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet work is complete, and HVAC system is operating and maintaining temperature and relative humidity at occupancy levels during the remainder of the construc...
	B. Field Measurements:  Where woodwork is indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication, and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with const...
	1. Locate concealed framing, blocking, and reinforcements that support woodwork by field measurements before being enclosed and indicate measurements on Shop Drawings.
	2. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating woodwork without field measurements.  Provide allowance for trimming at site, and coordinate construction ...


	1.8 COORDINATION
	A. Coordinate work under provisions of Division 1 – General Requirements.


	PART 2 -  PRODUCTS
	2.1 CASEWORK MATERIALS AND MISCELLANEOUS ACCESSORIES
	A. Wood Particleboard: #45 per AWI standard, composed of wood chips, medium density, made with high waterproof resin binders of grade to suit application; sanded faces, located as follows:
	B. Certified Wood:  Interior architectural woodwork shall be produced from wood obtained from forests certified by an FSC-accredited certification body to comply with FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship."
	C. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated or, if not indicated, as required by woodwork quality standard.

	2.2 MANUFACTURERS
	A. Plastic Laminate:
	1. Formica Corporation
	2. Wilsonart
	3. Substitutions: Under provisions of Division 1 – General Requirements.


	2.3 PLASTIC LAMINATE MATERIALS
	A. Plastic Laminate: NEMA LD 3-1985, GP 50 Grade, .050 inch thick, General Purpose quality; All doors, drawers, etc. Color, pattern, and surface texture as selected by Architect. Assume 4 possible color selections.
	B. Plastic Laminate Backing Sheet: LD 3 BK-20; .020 inch thick Backing Sheet grade, smooth surface finish, undecorated plastic laminate (all concealed locations).
	C. Cabinet Liner: CL 20 grade, .020 inch thick, all interior casework surfaces.

	2.4 ACCESSORIES
	A. Adhesive:  FS MMM-A-130 contact adhesive, Type recommended by AWI and laminate manufacturer to suit application.
	B. Fasteners:  Size and type to suit application.
	C. Bolts, Nuts, Washers, Lags, Pins, and Screws:  Of size and type to suit application; finish in concealed locations and finish in exposed locations.
	D. Concealed Joint Fasteners:  Threaded steel.

	2.5 CABINET HARDWARE AND ACCESSORIES
	A. General:  Provide cabinet hardware and accessory materials associated with architectural cabinets.
	B. Drawer Slides: Blum BS426A (full extension), size as required.
	C. Pulls: Stanley 4484, US26D; 4" wire pull.   Color to be selected by Architect.

	2.6 SOLID POLYMER FABRICATIONS
	A. DuPont Corian Surfacing
	1. Finish countertop thickness, min: 1/2” solid surface over 3/4" plywood; see drawings.

	B. Or approved equal.
	1. Substitutes: Under provisions of Division 1 – General Requirements.

	C. Materials:
	1. 33% binding resins, 66% minerals; non-porous and stain resistant.
	2. 1/2" thick material.
	3. Color: To be selected from manufacturer’s full color range.


	2.7 COUNTER SUPPORT BRACKETS
	A. Heavy Duty Counter Support Brackets:
	1. Basis of Design: Heavy Duty Counter Support brackets: “Black” by CountertopBracket.com
	2. Color: Black.
	3. Spacing: 36” o.c. max – provide supplemental wood blocking to allow 36” on center spacings.


	2.8 FABRICATION, GENERAL
	A. Shop assemble casework for delivery to site in units easily handled and to permit passage through building openings.
	B. Cap exposed plastic laminate finish edges with material of same finish and pattern.
	C. Door and Drawer Fronts:  3/4 inch thick; overlay style.
	D. When necessary to cut and fit on site, provide materials with ample allowance for cutting.  Provide trim for scribing and site cutting.
	E. Apply plastic laminate finish in full uninterrupted sheets consistent with manufactured sizes.  Fit corners and joints hairline; secure with concealed fasteners.  Slightly bevel arises.
	F. Apply laminate backing sheet to reverse side of plastic laminate finished surfaces.
	G. Solid surface fabrications to be performed by a certified Corian fabricator/installer.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before installation, condition woodwork to average prevailing humidity conditions in installation areas.
	B. Before installing architectural woodwork, examine shop-fabricated work for completion and complete work as required, including removal of packing.

	3.2 INSTALLATION
	A. Cabinets:  Install without distortion so doors and drawers fit openings properly and are accurately aligned.  Adjust hardware to center doors and drawers in openings and to provide unencumbered operation.  Complete installation of hardware and acce...
	1. Install cabinets with no more than 1/8 inch in 96-inch sag, bow, or other variation from a straight line.
	2. Maintain veneer sequence matching of cabinets with transparent finish.

	B. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other supports into underside of countertop.
	1. Align adjacent solid-surfacing-material countertops and form seams to comply with manufacturer's written recommendations using adhesive in color to match countertop.  Carefully dress joints smooth, remove surface scratches, and clean entire surface.
	2. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other variation from a straight line.
	3. Calk space between countertop and wall with sealant specified in Division 07 Section "Joint Sealants."


	3.3 ADJUSTING AND CLEANING
	A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform appearance.
	B. Adjust moving or operating parts to function smoothly and correctly.
	C. Clean work under provisions of Division 1 – General Requirements.
	D. Clean casework, counters, hardware, fittings, and fixtures.



	072100 Thermal Insulation
	072700 Firestopping
	079000 Joint Sealers
	081100 - FRP Flush Doors and Aluminum Framing Systems
	A. All fasteners for all hardware shall be type 304 CRSS (18-8 Series corrosion resistant stainless steel) with no exception.  No carbon steel or aluminum components shall be used.
	A. Provide and install hardware as listed in other sections(s). If manufacturer’s standard screws do not comply, supplier shall furnish suggested screw size and type in 301 CRSS (18-8 SS).
	B. Frames shall be factory machined and drilled for all hardware requiring mortises, with #12x1" long stainless steel screws pre-installed for hinge attachment.
	C. Hardware shall be furnished as listed in section 087100 or as so by designated in appropriate section and shall be coordinated by GC and installed by experienced mechanics.
	D. Supplier shall furnish manufacturer’s standard templates, installation instructions, or full size approved door and frame preparation instructions as approved by the architect and as required by door and frame manufacturer prior to door and frame f...


	081110 Standard Steel Doors
	081120 - Standard Steel Frames
	084100 Aluminum Entrances and Storefronts
	087100 - Door Hardware
	SECTION 087100 - DOOR HARDWARE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes commercial door hardware for the following:
	1. Swinging doors.
	2. Sliding doors.
	3. Other doors to the extent indicated.

	B. Door hardware includes, but is not necessarily limited to, the following:
	1. Mechanical door hardware.
	2. Electromechanical door hardware.
	3. Cylinders specified for doors in other sections.

	C. Related Sections:
	1. Division 08 Section “Hollow Metal Doors and Frames”.
	3. Division 08 Section “Aluminum-Framed Entrances and Storefronts”.

	D. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction.
	1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
	2. ICC/IBC - International Building Code.
	3. NFPA 70 - National Electrical Code.
	4. NFPA 80 - Fire Doors and Windows.
	5. NFPA 101 - Life Safety Code.
	6. NFPA 105 - Installation of Smoke Door Assemblies.
	7. State Building Codes, Local Amendments.

	E. Standards: All hardware specified herein shall comply with the following industry standards as applicable. Any undated reference to a standard shall be interpreted as referring to the latest edition of that standard:
	1. ANSI/BHMA Certified Product Standards - A156 Series.
	2. UL10C - Positive Pressure Fire Tests of Door Assemblies.
	3. ANSI/UL 294 - Access Control System Units.
	4. UL 305 - Panic Hardware.
	5. ANSI/UL 437- Key Locks.


	1.3 SUBMITTALS
	A. Product Data: Manufacturer's product data sheets including installation details, material descriptions, dimensions of individual components and profiles, operational descriptions and finishes.
	B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing, fabrication and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door Hardware Schedule with doors, frames, and related work to ...
	1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and Format for the Hardware Schedule."
	2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating complete designations of every item required for each door or opening. Organize door hardware sets in same order as in the Door Hardware Sets at the end of Part 3....
	3. Content: Include the following information:
	a. Type, style, function, size, label, hand, and finish of each door hardware item.
	b. Manufacturer of each item.
	c. Fastenings and other pertinent information.
	d. Location of door hardware set, cross-referenced to Drawings, both on floor plans and in door and frame schedule.
	e. Explanation of abbreviations, symbols, and codes contained in schedule.
	f. Mounting locations for door hardware.
	g. Door and frame sizes and materials.
	h. Warranty information for each product.

	4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, particularly where approval of the Door Hardware Schedule must precede fabrication of other work that is critical in the Project construction schedule. Include P...

	C. Shop Drawings: Details of electrified access control hardware indicating the following:
	1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring diagrams for power, signaling, monitoring, communication, and control of the access control system electrified hardware. Differentiate between manufacturer-installed...
	a. Elevation diagram of each unique access controlled opening showing location and interconnection of major system components with respect to their placement in the respective door openings.
	b. Complete (risers, point-to-point) access control system block wiring diagrams.
	c. Wiring instructions for each electronic component scheduled herein.

	2. Electrical Coordination: Coordinate with related sections the voltages and wiring details required at electrically controlled and operated hardware openings.

	D. Keying Schedule: After a keying meeting with the owner has taken place prepare a separate keying schedule detailing final instructions. Submit the keying schedule in electronic format. Include keying system explanation, door numbers, key set symbol...
	E. Informational Submittals:
	1. Product Test Reports: Indicating compliance with cycle testing requirements, based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified independent testing agency.


	1.4 CLOSEOUT SUBMITTALS
	A. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance manuals for each item comprising the complete door hardware installation in quantity as required in Division 01, Closeout Procedures.
	B. Project Record Documents: Provide record documentation of as-built door hardware sets in digital format (.pdf, .docx, .xlsx, .csv) and as required in Division 01, Project Record Documents.

	1.5 QUALITY ASSURANCE
	A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of documented experience in producing hardware and equipment similar to that indicated for this Project and that have a proven record of successful in-service perfo...
	B. Certified Products: Where specified, products must maintain a current listing in the Builders Hardware Manufacturers Association (BHMA) Certified Products Directory (CPD).
	C. Installer Qualifications: A minimum 3 years documented experience installing both standard and electrified door hardware similar in material, design, and extent to that indicated for this Project and whose work has resulted in construction with a r...
	D. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with a minimum 5 years documented experience supplying both mechanical and electromechanical hardware installations comparable in material, design, and extent ...
	E. Source Limitations: Obtain each type and variety of door hardware specified in this section from a single source unless otherwise indicated.
	1. Electrified modifications or enhancements made to a source manufacturer's product line by a secondary or third party source will not be accepted.
	2. Provide electromechanical door hardware from the same manufacturer as mechanical door hardware, unless otherwise indicated.

	F. Each unit to bear third party permanent label indicating compliance with the referenced testing standards.
	G. Keying Conference: Conduct conference to comply with requirements in Division 01 Section "Project Meetings." Keying conference to incorporate the following criteria into the final keying schedule document:
	1. Function of building, purpose of each area and degree of security required.
	2. Plans for existing and future key system expansion.
	3. Requirements for key control storage and software.
	4. Installation of permanent keys, cylinder cores and software.
	5. Address and requirements for delivery of keys.

	H. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), Installer(s), and Contractor(s) to review proper methods and the ...
	1. Prior to installation of door hardware, conduct a project specific training meeting to instruct the installing contractors' personnel on the proper installation and adjustment of their respective products. Product training to be attended by install...
	2. Inspect and discuss electrical roughing-in, power supply connections, and other preparatory work performed by other trades.
	3. Review sequence of operation narratives for each unique access controlled opening.
	4. Review and finalize construction schedule and verify availability of materials.
	5. Review the required inspecting, testing, commissioning, and demonstration procedures

	I. At completion of installation, provide written documentation that components were applied according to manufacturer's instructions and recommendations and according to approved schedule.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware delivered to Project site. Do not store electronic access control hardware, software or accessories at Project site without prior authorization.
	B. Tag each item or package separately with identification related to the final Door Hardware Schedule, and include basic installation instructions with each item or package.
	C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software and related accessories directly to Owner via registered mail or overnight package service. Instructions for delivery to the Owner shall be established a...

	1.7 COORDINATION
	A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other work specified to be factory prepared for installing standard and electrified hardware. Check Shop Drawings of other work to confirm that adequate provi...
	B. Door and Frame Preparation: Doors and corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, signaling and access control system hardware without addit...

	1.8 WARRANTY
	A. General Warranty: Reference Division 01, General Requirements. Special warranties specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and run...
	B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace components of standard and electrified door hardware that fails in materials or workmanship within specified warranty period after final acceptance by the...
	1. Structural failures including excessive deflection, cracking, or breakage.
	2. Faulty operation of the hardware.
	3. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
	4. Electrical component defects and failures within the systems operation.

	C. Warranty Period: Unless otherwise indicated, warranty shall be one year from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 BUTT HINGES
	A. Hinges: ANSI/BHMA A156.1 butt hinges with number of hinge knuckles and other options as specified in the Door Hardware Sets.
	1. Quantity: Provide the following hinge quantity:
	a. Two Hinges: For doors with heights up to 60 inches.
	b. Three Hinges: For doors with heights 61 to 90 inches.
	c. Four Hinges: For doors with heights 91 to 120 inches.
	d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for every 30 inches of door height greater than 120 inches.

	2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized for door thickness and clearances required:
	a. Widths up to 3’0”: 4-1/2” standard or heavy weight as specified.
	b. Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified.

	3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following:
	a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated bearing hinges unless Hardware Sets indicate standard weight.
	b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated bearing hinges unless Hardware Sets indicate heavy weight.

	4. Hinge Options: Comply with the following:
	a. Non-removable Pins: With the exception of electric through wire hinges, provide set screw in hinge barrel that, when tightened into a groove in hinge pin, prevents removal of pin while door is closed; for the all out-swinging lockable doors.

	5. Manufacturers:
	a. McKinney (MK) - TA/T4A Series, 5-knuckle.



	2.2 CONTINUOUS HINGES
	A. Continuous Geared Hinges: ANSI/BHMA A156.26 Grade 1-600 continuous geared hinge. with minimum 0.120-inch thick extruded 6063-T6 aluminum alloy hinge leaves and a minimum overall width of 4 inches. Hinges are non-handed, reversible and fabricated to...
	1. Where specified, provide modular continuous geared hinges that ship in two or three pieces and form a single continuous hinge upon installation.
	2. Manufacturers:.
	a. Pemko (PE).



	2.3 DOOR OPERATING TRIM
	A. Flush Bolts and Surface Bolts: Provide products conforming to ANSI/BHMA A156.3 and A156.16, Grade 1.
	1. Flush bolts to be furnished with top rod of sufficient length to allow bolt retraction device location approximately six feet from the floor.
	2. Furnish dust proof strikes for bottom bolts.
	3. Surface bolts to be minimum 8” in length and U.L. listed for labeled fire doors and U.L. listed for windstorm components where applicable.
	4. Provide related accessories (mounting brackets, strikes, coordinators, etc.) as required for appropriate installation and operation.
	5. Manufacturers:
	a. Rockwood (RO).


	B. Door Push Plates and Pulls: ANSI/BHMA A156.6 door pushes and pull units of type and design specified in the Hardware Sets. Coordinate and provide proper width and height as required where conflicting hardware dictates.
	1. Offset Pull Design: Size, shape, and material as indicated in the hardware sets. Minimum clearance of 2 1/2-inches from face of door and offset of 90 degrees unless otherwise indicated.
	2. Pulls, where applicable, shall be provided with a 10” clearance from the finished floor on the push side to accommodate wheelchair accessibility.
	3. Fasteners: Provide manufacturer's designated fastener type as indicated in Hardware Sets. When through-bolt fasteners are in the same location as a push plate, countersink the fasteners flush with the door face allowing the push plate to sit flat a...
	4. Manufacturers:
	a. Rockwood (RO).



	2.4 CYLINDERS AND KEYING
	A. General: Cylinder manufacturer to have minimum (10) years experience designing secured master key systems and have on record a published security keying system policy.
	B. Cylinder Types: Original manufacturer cylinders able to supply the following cylinder formats and types:
	1. Threaded mortise cylinders with rings and cams to suit hardware application.
	2. Rim cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised trim ring.
	3. Bored or cylindrical lock cylinders with tailpieces as required to suit locks.
	4. Tubular deadlocks and other auxiliary locks.
	5. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be flush and be free spinning with matching finishes.
	6. Keyway: Manufacturer’s Standard.

	C. Large Format Interchangeable Cores: Provide removable cores (LFIC) as specified, core insert, removable by use of a special key, and for use with only the core manufacturer's cylinder and door hardware.
	D. Keying System: Each type of lock and cylinders to be factory keyed.
	1. Supplier shall conduct a "Keying Conference" to define and document keying system instructions and requirements.
	2. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key control number as directed by Owner.
	3. Existing System: Field verify and key cylinders to match Owner's existing system.

	E. Key Quantity: Provide the following minimum number of keys:
	1. Change Keys per Cylinder: Two (2)
	2. Master Keys (per Master Key Level/Group): Five (5).
	3. Construction Control Keys (where required): Two (2).
	4. Permanent Control Keys (where required): Two (2).

	F. Construction Keying: Provide temporary keyed construction cores.
	G. Key Registration List (Bitting List):
	1. Provide keying transcript list to Owner's representative in the proper format for importing into key control software.
	2. Provide transcript list in writing or electronic file as directed by the Owner.


	2.5 KEY CONTROL
	A. Key Control Cabinet: Provide a key control system including envelopes, labels, and tags with self-locking key clips, receipt forms, 3-way visible card index, temporary markers, permanent markers, and standard metal cabinet. Key control cabinet shal...
	1. Manufacturers:
	a. Lund Equipment (LU).
	b. MMF Industries (MM).
	c. Telkee (TK).



	2.6 MORTISE LOCKS AND LATCHING DEVICES
	A. Mortise Locksets, Grade 1 (Heavy Duty): Provide ANSI/BHMA A156.13, Series 1000, Operational Grade 1 Certified Products Directory (CPD) listed mortise locksets. Listed manufacturers shall meet all functions and features as specified herein.
	1. Manufacturers:
	a. ASSA ABLOY ACCENTRA, formerly known as Yale (YA) - 8800FL Series.



	2.7 CYLINDRICAL LOCKS AND LATCHING DEVICES
	A. Cylindrical Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.2, Series 4000, Operational Grade 1 Certified Products Directory (CPD) listed cylindrical locksets. Listed manufacturers shall meet all functions and features as specified herein.
	1. Manufacturers:
	a. ASSA ABLOY ACCENTRA, formerly known as Yale (YA) - 5400LN Series.



	2.8 LOCK AND LATCH STRIKES
	A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with curved lip extended to protect frame, finished to match door hardware set, unless otherwise indicated, and as follows:
	1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by manufacturer.
	2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim.
	3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for aluminum framing.
	4. Double-lipped strikes: For locks at double acting doors. Furnish with retractable stop for rescue hardware applications.

	B. Standards: Comply with the following:
	1. Strikes for Mortise Locks and Latches: BHMA A156.13.
	2. Strikes for Bored Locks and Latches: BHMA A156.2.
	3. Strikes for Auxiliary Deadlocks: BHMA A156.36.
	4. Dustproof Strikes: BHMA A156.16.


	2.9 CONVENTIONAL EXIT DEVICES
	A. General Requirements: All exit devices specified herein shall meet or exceed the following criteria:
	1. Exit devices shall have a five-year warranty.
	2. At doors not requiring a fire rating, provide devices complying with NFPA 101 and listed and labeled for "Panic Hardware" according to UL305. Provide proper fasteners as required by manufacturer including sex nuts and bolts at openings specified in...
	3. Where exit devices are required on fire rated doors, provide devices complying with NFPA 80 and with UL labeling indicating "Fire Exit Hardware". Provide devices with the proper fasteners for installation as tested and listed by UL. Consult manufac...
	4. Except on fire rated doors, provide exit devices with hex key dogging device to hold the pushbar and latch in a retracted position. Provide optional keyed cylinder dogging on devices where specified in Hardware Sets.
	5. Devices must fit flat against the door face with no gap that permits unauthorized dogging of the push bar. The addition of filler strips is required in any case where the door light extends behind the device as in a full glass configuration.
	6. Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's heavy duty escutcheon trim with threaded studs for thru-bolts.
	a. Lock Trim Design: As indicated in Hardware Sets, provide finishes and designs to match that of the specified locksets.
	b. Where function of exit device requires a cylinder, provide a cylinder (Rim or Mortise) as specified in Hardware Sets.

	7. Vertical Rod Exit Devices: Where surface or concealed vertical rod exit devices are used at interior openings, provide as less bottom rod (LBR) unless otherwise indicated. Provide dust proof strikes where thermal pins are required to project into t...
	8. Narrow Stile Applications: At doors constructed with narrow stiles, or as specified in Hardware Sets, provide devices designed for maximum 2” wide stiles.
	9. Dummy Push Bar: Nonfunctioning push bar matching functional push bar.
	10. Rail Sizing: Provide exit device rails factory sized for proper door width application.
	11. Through Bolt Installation: For exit devices and trim as indicated in Door Hardware Sets.

	B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 Certified Products Directory (CPD) listed exit devices. Listed manufacturers shall meet all functions and features as specified herein.
	1. Electromechanical exit devices shall have the following functions and features:
	a. Universal Molex plug-in connectors that have standardized color-coded wiring and are field configurable in fail safe or fail secure and operate from 12vdc to 24vdc regulated.
	b. EcoFlex or equivalent technology that reduces energy consumption up to 92% as certified by GreenCircle.
	c. Options to be available for request-to-exit or enter signaling, latchbolt and touchbar monitoring.
	d. Field configurable electrified trim to fail-safe or fail-secure that operates from 12-24VDC.
	e. Five-year limited warranty for electromechanical features.

	2. Manufacturers:
	a. ASSA ABLOY ACCENTRA, formerly known as Yale (YA) - 7000 Series.



	2.10 DOOR CLOSERS
	A. All door closers specified herein shall meet or exceed the following criteria:
	1. General: Door closers to be from one manufacturer, matching in design and style, with the same type door preparations and templates regardless of application or spring size. Closers to be non-handed with full sized covers.
	2. Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be U.L. listed for use of fire rated doors.
	3. Size of Units: Comply with manufacturer's written recommendations for sizing of door closers depending on size of door, exposure to weather, and anticipated frequency of use. Where closers are indicated for doors required to be accessible to the Am...
	4. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in Hardware Sets.
	5. Closers shall not be installed on exterior or corridor side of doors; where possible install closers on door for optimum aesthetics.
	6. Closer Accessories: Provide door closer accessories including custom templates, special mounting brackets, spacers and drop plates as required for proper installation. Provide through-bolt and security type fasteners as specified in the hardware sets.

	B. Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 Certified Products Directory (CPD) listed surface mounted, heavy duty door closers with complete spring power adjustment, sizes 1 thru 6; and fully operational adjustable accordi...
	1. Heavy duty surface mounted door closers shall have a 30-year warranty.
	2. Manufacturers:
	a. ASSA ABLOY ACCENTRA, formerly known as Yale (YA) - 4400 Series.


	C. Door Closers, Surface Mounted (Unitrol): ANSI/BHMA A156.4, Grade 1 Certified Products Directory (CPD) listed surface mounted closers with door stop mechanism to absorb dead stop shock on arm and top hinge. Hold-open arms to have a spring loaded mec...
	1. Manufacturers:
	a. ASSA ABLOY ACCENTRA, formerly known as Yale (YA) - Unitrol Series.



	2.11 ARCHITECTURAL TRIM
	A. Door Protective Trim
	1. General: Door protective trim units to be of type and design as specified below or in the Hardware Sets.
	2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than door width (LDW) on stop side of single doors and 1” LDW on stop side of pairs of doors, and not more than 1" less than door width on pull side. Coordinate and provi...
	3. Where plates are applied to fire rated doors with the top of the plate more than 16” above the bottom of the door, provide plates complying with NFPA 80. Consult manufacturer’s catalog and template book for specific requirements for size and applic...
	4. Protection Plates: ANSI/BHMA A156.6 protection plates (kick, armor, or mop), fabricated from the following:
	a. Stainless Steel: 300 grade, 050-inch thick.

	5. Options and fasteners: Provide manufacturer's designated fastener type as specified in the Hardware Sets. Provide countersunk screw holes.
	6. Manufacturers:
	a. Rockwood (RO).



	2.12 DOOR STOPS AND HOLDERS
	A. General: Door stops and holders to be of type and design as specified below or in the Hardware Sets.
	B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 door stops and wall bumpers. Provide wall bumpers, either convex or concave types with anchorage as indicated, unless floor or other types of door stops are specified in Hardware Sets. Do not mount...
	1. Manufacturers:
	a. Rockwood (RO).


	C. Overhead Door Stops and Holders: ANSI/BHMA A156.8, Grade 1 Certified Products Directory (CPD) listed overhead stops and holders to be surface or concealed types as indicated in Hardware Sets. Track, slide, arm and jamb bracket to be constructed of ...
	1. Manufacturers:
	a. Norton Rixson (RF).



	2.13 ARCHITECTURAL SEALS
	A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and provide smoke, light, or sound gasketing on interior doors ...
	B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control ratings indicated, based on testing according to UL 1784.
	1. Provide smoke labeled perimeter gasketing at all smoke labeled openings.

	C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing according to UL-10C.
	1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure Fire Tests of Door Assemblies, and NFPA 252, Standard Methods of Fire Tests of Door Assemblies.

	D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting agency, for sound ratings indicated.
	E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily replaceable and readily available from stocks maintained by manufacturer.
	F. Manufacturers:
	1. Pemko (PE).


	2.14 FABRICATION
	A. Fasteners: Provide door hardware manufactured to comply with published templates generally prepared for machine, wood, and sheet metal screws. Provide screws according to manufacturers recognized installation standards for application intended.

	2.15 FINISHES
	A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes indicated by certain manufacturers for their products.
	B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, and other qualities complying with manufacturer's standards, but in no case less than specified by referenced standards for the applicable units o...
	C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine scheduled openings, with Installer present, for compliance with requirements for installation tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions affecting performance.
	B. Notify architect of any discrepancies or conflicts between the door schedule, door types, drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have been resolved in writing.

	3.2 PREPARATION
	A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.
	B. Wood Doors: Comply with ANSI/DHI A115-W series.

	3.3 INSTALLATION
	A. Install each item of mechanical and electromechanical hardware and access control equipment to comply with manufacturer's written instructions and according to specifications.
	1. Installers are to be trained and certified by the manufacturer on the proper installation and adjustment of fire, life safety, and security products including: hanging devices; locking devices; closing devices; and seals.

	B. Mounting Heights: Mount door hardware units at heights indicated in following applicable publications, unless specifically indicated or required to comply with governing regulations:
	1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames."
	2. DHI TDH-007-20: Installation Guide for Doors and Hardware.
	3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 "Accessibility Guidelines for Buildings and Facilities."
	4. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is located.

	C. Retrofitting: Install door hardware to comply with manufacturer's published templates and written instructions. Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in anothe...
	D. Push Plates and Door Pulls: When through-bolt fasteners are in the same location as a push plate, countersink the fasteners flush with the door face allowing the push plate to sit flat against the door.
	E. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with requirements specified in Division 7 Section "Joint Sealants."
	F. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. Control the handling and installation of hardware items so that the completion of the work will not be delayed by hardware losses before and after instal...

	3.4 FIELD QUALITY CONTROL
	A. Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. Produce project punch report for each installed door opening indicating compliance with approved submittals and verification hardware is properly installed, oper...
	1. Organization of List: Include separate Door Opening and Deficiencies and Corrective Action Lists organized by Mark, Opening Remarks and Comments, and related Opening Images and Video Recordings.


	3.5 ADJUSTING
	A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit. Replace units that cannot be adjusted to operate as intended. Adjust door control devices to compensate fo...

	3.6 CLEANING AND PROTECTION
	A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed hardware installed on doors during the construction phase. Install any and all hardware at the latest possible time frame.
	B. Clean adjacent surfaces soiled by door hardware installation.
	C. Clean operating items as necessary to restore proper finish. Provide final protection and maintain conditions that ensure door hardware is without damage or deterioration at time of owner occupancy.

	3.7 DEMONSTRATION
	A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and electromechanical door hardware.

	3.8 DOOR HARDWARE SETS
	A. The hardware sets represent the design intent and direction of the owner and architect. They are a guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting hardware and missing items should be brought to ...
	1. Quantities listed are for each pair of doors, or for each single door.
	2. The supplier is responsible for handing and sizing all products.
	3. Where multiple options for a piece of hardware are given in a single line item, the supplier shall provide the appropriate application for the opening.
	4. At existing openings with new hardware the supplier shall field inspect existing conditions prior to the submittal stage to verify the specified hardware will work as required. Provide alternate solutions and proposals as needed.

	B. Products listed in the hardware sets shall be supplied by and in accordance with the requirements described in the specification section as noted for each item.
	1. Section 08 71 00 – Door Hardware.

	C. Manufacturer’s Abbreviations:



	088000 Glazing
	092600 - Gypsum Board Systems
	095110 Suspended Acoustical Ceilings
	096500 - Resilient Flooring
	096880 Carpet
	099000 - Paints and Coatings
	105220 Fire Extinguishers & Accessories
	108000 Toilet and Bath Accessories
	133400 - Engineered Post Frame Structures
	220500 - Common Work Results for Plumbing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Piping materials and installation instructions common to most piping systems.
	2. Dielectric fittings.
	3. Mechanical sleeve seals.
	4. Sleeves.
	5. Escutcheons.
	6. Grout.
	7. Supports and anchorages.


	1.3 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe chases, 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 chases.
	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.


	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Dielectric fittings.
	2. Mechanical sleeve seals.
	3. Escutcheons.

	B. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code--Steel."
	B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."
	1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.

	C. Electrical Characteristics for Plumbing 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 are ...
	D. The plumbing system shall comply with “The Reduction of Lead in Drinking Water Act (P.L. 111-380) which amends the Safe Drinking Water Act (42 USC 300g-6).
	E. The plumbing system shall comply with the current adopted plumbing code for this project site.

	1.6 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.

	1.7 COORDINATION
	A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to allow for plumbing 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 plumbing items requiring access that are concealed behind finished surfaces.  Access panels and doors are specified in Division 08 Section "Access Doors and Frames."


	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. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the manufacturers specified.


	2.2 PIPE, TUBE, AND FITTINGS
	A. Refer to individual Division 22 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.

	2.3 JOINING MATERIALS
	A. Refer to individual Division 22 piping Sections for special joining materials not listed below.
	B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless thickness or specific material is indicated.
	a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges.
	b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges.

	2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or ring type, unless otherwise indicated.

	C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.
	D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	E. 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.
	F. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	G. Solvent Cements for Joining Plastic Piping:
	1. ABS Piping:  ASTM D 2235.
	2. CPVC Piping:  ASTM F 493.
	3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656.
	4. PVC to ABS Piping Transition:  ASTM D 3138.


	2.4 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 (or equal):
	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- or 300-psig minimum working pressure as required to suit system pressures.
	1. Available Manufacturers (or equal):
	a. Capitol Manufacturing Co.
	b. Central Plastics Company.
	c. Epco Sales, Inc.
	d. Watts Industries, Inc.; Water Products Div.


	E. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
	1. Available Manufacturers (or equal):
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Central Plastics Company.
	d. Pipeline Seal and Insulator, Inc.

	2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig minimum working pressure where required to suit system pressures.

	F. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining; threaded ends; and 300-psig minimum working pressure at 225 deg F.
	1. Available Manufacturers (or equal):
	a. Calpico, Inc.
	b. Lochinvar Corp.


	G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F.
	1. Available Manufacturers (or equal):
	a. Perfection Corp.
	b. Precision Plumbing Products, Inc.
	c. Sioux Chief Manufacturing Co., Inc.
	d. Victaulic Co. of America.



	2.5 MECHANICAL SLEEVE SEALS
	A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space between pipe and sleeve.
	1. Available Manufacturers (or equal):
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Metraflex Co.
	d. Pipeline Seal and Insulator, Inc.

	2. Sealing Elements:  EPDM or NBR interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	3. Pressure Plates:  Stainless steel.  Include two for each sealing element.
	4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	2.6 SLEEVES
	A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded longitudinal joint.
	B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.
	C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring and bolts and nuts for membrane flashing.
	1. Underdeck Clamp:  Clamping ring with set screws.


	2.7 ESCUTCHEONS
	A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.
	B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated finish.
	C. One-Piece, Cast-Brass Type:  With set screw.
	1. Finish:  Polished chrome-plated.

	D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw.
	1. Finish:  Polished chrome-plated.

	E. One-Piece, Stamped-Steel Type:  With set screw and chrome-plated finish.
	F. Split-Plate, Stamped-Steel Type:  With concealed hinge, set screw, and chrome-plated finish.
	G. One-Piece, Floor-Plate Type:  Cast-iron floor plate.
	H. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw.

	2.8 GROUT
	A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.
	1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, nongaseous, and recommended for interior and exterior applications.
	2. Design Mix:  5000-psi, 28-day compressive strength.
	3. Packaging:  Premixed and factory packaged.



	PART 3 -  EXECUTION
	3.1 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Install piping according to the following requirements and Division 22 Sections specifying piping systems. All exposed piping in food working areas shall be stainless steel.
	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. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:
	1. New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type.
	b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated finish.
	c. Insulated Piping:  One-piece, stamped-steel type, polished chrome-plated finish with spring clips.
	d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-brass type with polished chrome-plated finish.
	e. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass type with polished chrome-plated finish and set screw.
	f. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with rough-brass finish and set screw.
	g. Bare Piping in Equipment Rooms:  One-piece, cast-brass type with set screw.
	h. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate type.
	i. All exposed escutcheons in the food working areas shall be stainless steel.


	M. Sleeves are not required for core-drilled holes in walls only but are required in floors.
	N. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs.
	O. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete floor and roof slabs.
	1. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception:  Extend sleeves installed in floors 2 inches above finished floor level.  Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring is specified.

	2. Install sleeves in new walls and slabs as new walls and slabs are constructed.
	3. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve and pipe or pipe insulation.  Use the following sleeve materials:
	a. Steel Pipe Sleeves:  For pipes smaller than NPS 6.
	b. Steel Sheet Sleeves:  For pipes NPS 6 and larger, penetrating gypsum-board partitions.
	c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor level.  Refer to Division 07 Sect...
	1) Seal space outside of sleeve fittings with grout.


	4. Except for underground wall penetrations, seal annular space between sleeve and pipe or pipe insulation, using joint sealants appropriate for size, depth, and location of joint.  Refer to Division 07 Section "Joint Sealants" for materials and insta...

	P. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 Section "Penetration Firestopping" for materials.
	Q. Verify final equipment locations for roughing-in.
	R. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

	3.2 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 22 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.

	G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix.
	3. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.
	4. PVC Nonpressure Piping:  Join according to ASTM D 2855.


	3.3 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.


	3.4 GROUTING
	A. Mix and install grout for plumbing 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.



	220523 - General Duty Valves for Plumbing 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. Brass ball valves.
	2. Bronze ball valves.

	B. Related Sections:
	1. Division 22 plumbing piping Sections for specialty valves applicable to those Sections only.
	2. Division 22 Section "Identification for Plumbing Piping and Equipment" for valve tags and schedules.


	1.3 DEFINITIONS
	A. CWP:  Cold working pressure.
	B. EPDM:  Ethylene propylene copolymer rubber.
	C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
	D. NRS:  Nonrising stem.
	E. OS&Y:  Outside screw and yoke.
	F. RS:  Rising stem.
	G. SWP:  Steam working pressure.

	1.4 SUBMITTALS
	A. Product Data:  For each type of valve indicated.

	1.5 QUALITY ASSURANCE
	A. Source Limitations for Valves:  Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	2. ASME B31.1 for power piping valves.
	3. ASME B31.9 for building services piping valves.

	C. NSF Compliance:  NSF 61 for valve materials for potable-water service.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, and weld ends.
	3. Set ball and plug valves open to minimize exposure of functional surfaces.

	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. Refer to valve schedule articles for applications of valves.
	B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.
	C. Valve Sizes:  Same as upstream piping unless otherwise indicated.
	D. Valve Actuator Types:
	1. Gear Actuator:  For quarter-turn valves NPS 8 and larger.
	2. Handwheel:  For valves other than quarter-turn types.
	3. Handlever:  For quarter-turn valves NPS 6 and smaller except plug valves.
	4. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for every 10 plug valves, for each size square plug-valve head.

	E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features:
	1. Gate Valves:  With rising stem.
	2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.

	F. Valve-End Connections:
	1. Flanged:  With flanges according to ASME B16.1 for iron valves.
	2. Grooved:  With grooves according to AWWA C606.
	3. Solder Joint:  With sockets according to ASME B16.18.
	4. Threaded:  With threads according to ASME B1.20.1.

	G. Valve Bypass and Drain Connections:  MSS SP-45.

	2.2 BRASS BALL VALVES
	A. Two-Piece, Full-Port, Brass Ball Valves with Stainless-Steel Trim:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, or are equal to, the following:
	a. Crane Co.; Crane Valve Group; Crane Valves.
	b. Crane Co.; Crane Valve Group; Jenkins Valves.
	c. Hammond Valve.
	d. Milwaukee Valve Company.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig.
	c. CWP Rating:  600 psig.
	d. Body Design:  Two piece.
	e. Body Material:  Forged brass.
	f. Ends:  Threaded.
	g. Seats:  PTFE or TFE.
	h. Stem:  Stainless steel.
	i. Ball:  Stainless steel, vented.
	j. Port:  Full.


	B. Three-Piece, Full-Port, Brass Ball Valves with Stainless-Steel Trim:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, or are equal to, the following:
	a. Jomar International, LTD.
	b. Kitz Corporation.
	c. Marwin Valve; a division of Richards Industries.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig.
	c. CWP Rating:  600 psig.
	d. Body Design:  Three piece.
	e. Body Material:  Forged brass.
	f. Ends:  Threaded.
	g. Seats:  PTFE or TFE.
	h. Stem:  Stainless steel.
	i. Ball:  Stainless steel, vented.
	j. Port:  Full.



	2.3 BRONZE BALL VALVES
	A. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, or are equal to, the following]:
	a. Conbraco Industries, Inc.; Apollo Valves.
	b. Crane Co.; Crane Valve Group; Crane Valves.
	c. Hammond Valve.
	d. Milwaukee Valve Company.
	e. NIBCO INC.
	f. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig (1035 kPa).
	c. CWP Rating:  600 psig (4140 kPa).
	d. Body Design:  Two piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded.
	g. Seats:  PTFE or TFE.
	h. Stem:  Stainless steel.
	i. Ball:  Stainless steel, vented.
	j. Port:  Full.


	B. Three-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, or are equal to, the following:
	a. Conbraco Industries, Inc.; Apollo Valves.
	b. Hammond Valve.
	c. Milwaukee Valve Company.
	d. NIBCO INC.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig.
	c. CWP Rating:  600 psig.
	d. Body Design:  Three piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded.
	g. Seats:  PTFE or TFE.
	h. Stem:  Stainless steel.
	i. Ball:  Stainless steel, vented.
	j. Port:  Full.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper size, length, and material.  Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defect...
	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.

	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. Shutoff Service:  Ball, gate, or plug valves.
	2. Throttling Service:  Globe valves.

	B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	C. Select valves with the following end connections:
	1. For Copper Tubing, NPS 2 and Smaller:  Threaded ends except where solder-joint valve-end option is indicated in valve schedules below.
	2. For Copper Tubing, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end option is indicated in valve schedules below.
	3. For Copper Tubing, NPS 5 and Larger:  Flanged ends.
	4. For Steel Piping, NPS 2 and Smaller:  Threaded ends.
	5. For Steel Piping, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end option is indicated in valve schedules below.
	6. For Steel Piping, NPS 5 and Larger:  Flanged ends.


	3.5 DOMESTIC, HOT- AND COLD-WATER, COMPRESSED AIR VALVE SCHEDULE
	A. Pipe NPS 3 and Smaller:
	1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends.
	2. Ball Valves:  Two piece, full port, bronze with stainless-steel trim.




	220529 - Hangers and Supports for Plumbing Piping and Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following hangers and supports for plumbing system piping and equipment:
	1. Steel pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Metal framing systems.
	4. Thermal-hanger shield inserts.
	5. Fastener systems.
	6. Pipe positioning systems.


	1.3 DEFINITIONS
	A. MSS:  Manufacturers Standardization Society for The Valve and Fittings Industry Inc.
	B. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and Supports."

	1.4 PERFORMANCE REQUIREMENTS
	A. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	B. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	C. Design seismic-restraint hangers and supports for piping and equipment and obtain approval from authorities having jurisdiction.

	1.5 SUBMITTALS
	A. Product Data:  For the following:
	1. Steel pipe hangers and supports.
	2. Thermal-hanger shield inserts.
	3. Powder-actuated fastener systems.
	4. Pipe positioning systems.

	B. Shop Drawings   Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following:
	1. Trapeze pipe hangers.  Include Product Data for components.
	2. Metal framing systems.  Include Product Data for components.
	3. Equipment supports.

	C. Welding certificates.

	1.6 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel." AWS D1.4, "Structural Welding Code--Reinforcing Steel." and ASME Boiler and Pressure Vessel Code:  Section IX.
	B. Welding:  Qualify procedures and personnel according to the following:
	1. AWS D1.1, "Structural Welding Code--Steel."
	2. AWS D1.2, "Structural Welding Code--Aluminum."
	3. AWS D1.4, "Structural Welding Code--Reinforcing Steel."
	4. ASME Boiler and Pressure Vessel Code:  Section IX.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.


	2.2 STEEL PIPE HANGERS AND SUPPORTS
	A. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer to Part 3 "Hanger and Support Applications" Article for where to use specific hanger and support types.
	B. Available Manufacturers (or equal):
	1. B-Line Systems, Inc.; a division of Cooper Industries.
	2. Empire Industries, Inc.
	3. ERICO/Michigan Hanger Co.
	4. Globe Pipe Hanger Products, Inc.
	5. Anvil Corp.
	6. GS Metals Corp.
	7. National Pipe Hanger Corporation.
	8. PHD Manufacturing, Inc.
	9. PHS Industries, Inc.
	10. Piping Technology & Products, Inc.

	C. Galvanized, Metallic Coatings:  Pregalvanized or hot dipped.
	D. Nonmetallic Coatings:  Plastic coating, jacket, or liner.
	E. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion for support of bearing surface of piping.

	2.3 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts

	2.4 METAL FRAMING SYSTEMS
	A. Description:  MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels and other components.
	B. Available Manufacturers (or equal):
	1. B-Line Systems, Inc.; a division of Cooper Industries.
	2. ERICO/Michigan Hanger Co.; ERISTRUT Div.
	3. GS Metals Corp.
	4. Power-Strut Div.; Tyco International, Ltd.
	5. Unistrut Corp.; Tyco International, Ltd.

	C. Coatings:  Manufacturer's standard finish unless bare metal surfaces are indicated.
	D. Nonmetallic Coatings:  Plastic coating, jacket, or liner.

	2.5 THERMAL-HANGER SHIELD INSERTS
	A. Description:  100-psig- minimum, compressive-strength insulation insert encased in sheet metal shield.
	B. Available Manufacturers (or equal):
	1. Carpenter & Paterson, Inc.
	2. ERICO/Michigan Hanger Co.
	3. PHS Industries, Inc.
	4. Pipe Shields, Inc.
	5. Rilco Manufacturing Company, Inc.

	C. Insulation-Insert Material for Cold Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate or ASTM C 552, Type II cellular glass with vapor barrier.
	D. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate or ASTM C 552, Type II cellular glass.
	E. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	F. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	G. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.6 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. Available Manufacturers (or equal):
	a. Hilti, Inc.
	b. ITW Ramset/Red Head.
	c. Masterset Fastening Systems, Inc.
	d. MKT Fastening, LLC.
	e. Powers Fasteners.


	B. Mechanical-Expansion Anchors:  Insert-wedge-type stainless steel, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. Available Manufacturers (or equal):
	a. B-Line Systems, Inc.; a division of Cooper Industries.
	b. Empire Industries, Inc.
	c. Hilti, Inc.
	d. ITW Ramset/Red Head.
	e. MKT Fastening, LLC.
	f. Powers Fasteners.



	2.7 PIPE POSITIONING SYSTEMS
	A. Description:  IAPMO PS 42, system of metal brackets, clips, and straps for positioning piping in pipe spaces for plumbing fixtures for commercial applications.
	B. Available Manufacturers (or equal):
	1. C & S Mfg. Corp.
	2. HOLDRITE Corp.; Hubbard Enterprises.
	3. Samco Stamping, Inc.


	2.8 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, 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 APPLICATIONS
	A. Specific hanger and support requirements are specified 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 padded hangers for piping that is subject to scratching.
	F. 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 120 to 450 deg F pipes, NPS 4 to NPS 16, requiring up to 4 inches (100 mm) of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of pipes, NPS 3/4 to NPS 24, 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 2.
	10. Split Pipe-Ring with or without Turnbuckle-Adjustment Hangers (MSS Type 11):  For suspension of noninsulated stationary pipes, NPS 3/8 to NPS 8.
	11. Extension Hinged or 2-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.
	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 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 2 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 20, 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.

	G. 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 20.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers, NPS 3/4 to NPS 20, if longer ends are required for riser clamps.

	H. 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.

	I. 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
	d. de-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.

	13. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required.
	14. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear horizontal movement where headroom is limited.

	J. 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.

	K. 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 (32 mm).
	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 absorb 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 absorb 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 absorb 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...
	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.


	L. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not specified in piping system Sections.
	M. Comply with MFMA-102 for metal framing system selections and applications that are not specified in piping system Sections.
	N. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.
	O. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for plumbing fixtures.

	3.2 HANGER AND SUPPORT INSTALLATION
	A. Steel 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 building structure.
	B. 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 above for individual pipe hangers.
	2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.  Weld steel according to AWS D1.1.

	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 powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches thick in concrete after concrete is placed and completely cured.  Use operators that are licensed by powder-actuated tool manufacturer.  Install ...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.  Install fasteners according to manufacturer's written instructions.

	F. Pipe Positioning System Installation:  Install support devices to make rigid supply and waste piping connections to each plumbing fixture.  Refer to Division 22 Section "Plumbing Fixtures" for plumbing fixtures.
	G. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other accessories.
	H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.
	I. 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.
	J. Install lateral bracing with pipe hangers and supports to prevent swaying.
	K. 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 ...
	L. Load Distribution:  Install hangers and supports so piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	M. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so maximum pipe deflections allowed by ASME B31.9 (for building services piping) are not exceeded.
	N. Insulated Piping:  Comply with the following:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature:  Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits according to ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated.  Fill interior voids with insulation that matches adjoining insulation.
	a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields shall span an arc of 180 degrees.
	a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	4. Shield Dimensions for Pipe:  Not less than the following:
	a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick.
	b. NPS 4:  12 inches long and 0.06 inch thick.
	c. NPS 5 and NPS 6:  18 inches long and 0.06 inch thick.
	d. NPS 8 to NPS 14:  24 inches long and 0.075 inch thick.
	e. NPS 16 to NPS 24:  24 inches long and 0.105 inch thick.

	5. Insert Material:  Length at least as long as protective shield.
	6. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation.


	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 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 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. Touch Up:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted sur...
	1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

	B. Touch Up:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	220553 - Identification for Plumbing Piping and Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Warning signs and labels.
	2. Pipe labels.
	3. Valve tags.
	4. Warning tags.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules:  For each piping system to include in maintenance manuals.

	1.4 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 WARNING SIGNS AND LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  Black.
	C. Background Color:  White.
	D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds...
	G. Fasteners:  Stainless-steel rivets.
	H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content:  Include caution and warning information, plus emergency notification instructions.

	2.2 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  At least 1-1/2 inches high.


	2.3 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	1. Tag Material:  Brass, 0.032-inch minimum thickness, and having predrilled or stamped holes for attachment hardware.
	2. Fasteners:  Brass S-hook.

	B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch (A4) 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 modula...
	1. Valve-tag schedule shall be included in operation and maintenance data.


	2.4 WARNING TAGS
	A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.
	1. Size:  3 by 5-1/4 inches minimum.
	2. Fasteners:  Brass grommet and wire.
	3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color:  Yellow background with black lettering.



	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 PIPE LABEL INSTALLATION
	A. Piping Color-Coding:  Painting of piping is specified in Division 09 Section "Interior Painting."
	B. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 20 feet along each run.  Reduce intervals to 10 feet in areas of congested piping and equipment.

	C. Pipe Label Color Schedule:
	1. Domestic Water Piping:
	a. Background Color:  Green.
	b. Letter Color:  White.

	2. Sanitary Waste and Vent Piping:
	a. Background Color:  Orange.
	b. Letter Color:  Black.

	3. Storm Drainage Piping:
	a. Background Color:  White.
	b. Letter Color:  Black.



	3.3 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 similar roughing-in connections of end...
	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. Cold Water:  1-1/2 inches, round.
	b. Hot Water:  1-1/2 inches, round.

	2. Valve-Tag Color:
	a. Cold Water:  Natural.
	b. Hot Water:  Natural.

	3. Letter Color:
	a. Cold Water:  Black.
	b. Hot Water:  Black.



	3.4 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	220700 - Plumbing Insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Insulation Materials:
	a. Flexible elastomeric.
	b. Mineral fiber.

	2. Adhesives.
	3. Mastics.
	4. Sealants.
	5. Factory-applied jackets.
	6. Tapes.
	7. Securements.
	8. Corner angles.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets.
	B. Shop Drawings:
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	3. Detail removable insulation at piping specialties, equipment connections, and access panels.
	4. Detail application at control devices.
	5. Detail field application for each equipment type.

	C. Qualification Data:  For qualified Installer.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. 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 h...
	1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index of 150 or less.


	1.5 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.

	1.6 COORDINATION
	A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 22 Section "Hangers and Supports for Plumbing 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...

	1.7 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. Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	D. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C 534, Type I for tubular materials and Type II for sheet materials.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, or are equal to, the following:
	a. Aeroflex USA Inc.; Aerocel.
	b. Armacell LLC; AP Armaflex.
	c. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180.


	E. Mineral-Fiber, Preformed Pipe Insulation:
	1. Products: Available products that may be incorporated into the Work shall be one of, or equal to, the following:
	a. Johns Manville; Micro-Lok HP.
	b. Knauf Insulation; 1000 Pipe Insulation ASJ+.
	c. Owens Corning; SSL II with ASJ MAX Fiberglas Pipe Insulation.

	2. Type I, 850 deg F (454 deg C) Materials:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL.  Factory-applied jacket requirements are specified in "Factory-Applied Jack...


	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. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, or are equal to, the following:
	a. Aeroflex USA Inc.; Aeroseal.
	b. Armacell LCC; 520 Adhesive.
	c. Foster Products Corporation, H. B. Fuller Company; 85-75.
	d. RBX Corporation; Rubatex Contact Adhesive.

	2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, or are equal to, 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.

	2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	D. ASJ 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, available products that may be incorporated into the Work include, or are equal to, 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.

	2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	E. PVC Jacket Adhesive:  Compatible with PVC jacket.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, or are equal to, 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. Speedline Corporation; Speedline Vinyl Adhesive.

	2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	F. ASJ Flashing Sealants:
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, or are equal to, the following:
	a. Childers Products, Division of ITW; CP-76.

	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.
	6. For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


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


	2.4 TAPES
	A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, or are equal to, the following:
	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. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.  Suitable for indoor and outdoor applications.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, or are equal to, the following:
	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.


	2.5 CORNER ANGLES
	A. PVC Corner Angles:  30 mil thick, minimum 1 by 1 inch, PVC according to ASTM D 1784, Class 16354-C.  White to match adjacent surface.


	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. Surface Preparation:  Clean and prepare surfaces to be insulated.  Before insulating, apply a corrosion coating to insulated surfaces as follows:
	1. Carbon Steel:  Coat carbon steel operating at a service temperature between 32 and 300 deg F with an epoxy coating.  Consult coating manufacturer for appropriate coating materials and application methods for operating temperature range.


	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of equipment and piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each 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 bottom of horizontal runs.
	E. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	F. Keep insulation materials dry during application and finishing.
	G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	H. Install insulation with least number of joints practical.
	I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure.  Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	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.

	J. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.
	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.
	a. For below ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape as recommended by insulation material manufacturer to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to pipe flanges and fittings.

	K. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	L. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	M. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 4 inches beyond damaged areas.  Adhere and seal patches similar to butt joints.
	N. 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 Roof Penetrations:  Install insulation continuously through roof penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint sealant.

	B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	C. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through penetrations of fire-rated walls and partitions.
	1. Comply with requirements in Division 07 Section "Penetration Firestopping" firestopping and fire-resistive joint sealers.

	D. Insulation Installation at Floor Penetrations:
	1. Pipe:  Install insulation continuously through floor penetrations.
	2. Seal penetrations through fire-rated assemblies.  Comply with requirements in Division 07 Section "Penetration Firestopping."


	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 and vapor-retarder 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 valves 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 o...
	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. For services not specified to receive a field-applied jacket except for flexible elastomeric, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with PVC end caps.  Tape PVC covers to adjoining insul...
	8. 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...

	3.6 FLEXIBLE ELASTOMERIC INSULATION INSTALLATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of same thickness as pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed valve covers manufactured of same material as pipe insulation when available.
	2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to valve body.  Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.
	4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.7 MINERAL-FIBER INSULATION INSTALLATION
	A. Insulation Installation on Pipe Flanges:
	1. Install preformed 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 mineral-fiber blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	B. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation materials with wire or bands.

	C. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed sections are not available, install mitered sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.8 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. ...
	B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following:
	1. Drainage piping located in crawl spaces.
	2. Underground piping.
	3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.9 INDOOR PIPING INSULATION SCHEDULE
	A. Domestic Cold Water:
	1. Insulation shall be one of the following:
	a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick.


	B. Domestic Hot Water:
	1. Insulation shall be one of the following:
	a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick.





	221116 - Domestic Water 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. Aboveground domestic water pipes, tubes, fittings, and specialties inside the building.
	2. Specialty valves.
	3. Escutcheons.
	4. Sleeves and sleeve seals.
	5. Wall penetration systems.


	1.3 SUBMITTALS
	A. Product Data:  For the following products:
	1. Specialty valves.
	2. Transition fittings.
	3. Dielectric fittings.
	4. Escutcheons.
	5. Sleeves and sleeve seals.
	6. Water penetration systems.

	B. Water Samples:  Specified in "Cleaning" Article.
	C. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 61 for potable domestic water piping and components.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B 88, Type L (ASTM B 88M, Type B) water tube, drawn temper.
	1. Cast-Copper Solder-Joint Fittings:  ASME B16.18, pressure fittings.
	2. Wrought-Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings.
	3. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.
	4. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.

	B. Soft Copper Tube:  ASTM B 88, Type K (ASTM B 88M, Type A) water tube, annealed temper.
	1. Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings.


	2.3 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic and asbestos free, unless otherwise indicated; full-face or ring type unless otherwise indicated.
	B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	D. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	2.4 DIELECTRIC FITTINGS
	A. General Requirements:  Assembly of copper alloy and ferrous materials or ferrous material body with separating nonconductive insulating material suitable for system fluid, pressure, and temperature.
	B. Dielectric Unions:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, or are equal to, the following:
	a. Capitol Manufacturing Company.
	b. Central Plastics Company.
	c. EPCO Sales, Inc.
	d. Hart Industries International, Inc.
	e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	f. Zurn Plumbing Products Group; Wilkins Water Control Products.

	2. Description:
	a. Pressure Rating:  150 psig at 180 deg F.
	b. End Connections:  Solder-joint copper alloy and threaded ferrous.


	C. Dielectric Flanges:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, or are equal to, the following:
	a. Capitol Manufacturing Company.
	b. Central Plastics Company.
	c. EPCO Sales, Inc.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Factory-fabricated, bolted, companion-flange assembly.
	b. Pressure Rating:  150 psig.
	c. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.



	2.5 ESCUTCHEONS
	A. General:  Manufactured ceiling, floor, and wall escutcheons and floor plates.
	B. One Piece, Cast Brass:  Polished, chrome-plated finish with setscrews.
	C. One Piece, Deep Pattern:  Deep-drawn, box-shaped brass with chrome-plated finish.
	D. One Piece, Stamped Steel:  Chrome-plated finish with setscrew.
	E. Split Casting, Cast Brass:  Polished, chrome-plated finish with concealed hinge and setscrew.
	F. Split Plate, Stamped Steel:  Chrome-plated finish with concealed hinge, setscrew.
	G. One-Piece Floor Plates:  Cast-iron flange.
	H. Split-Casting Floor Plates:  Cast brass with concealed hinge.
	I. Food Preparation Areas: Escutcheons shall be stainless steel.

	2.6 SLEEVES
	A. Cast-Iron Wall Pipes:  Fabricated of cast iron and equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise indicated.
	B. Galvanized-Steel-Sheet Sleeves:  0.0239-inch minimum thickness; round tube closed with welded longitudinal joint.
	C. Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc-coated, with plain ends.

	2.7 SLEEVE SEALS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, or are equal to, the following:
	1. Advance Products & Systems, Inc.
	2. Calpico, Inc.
	3. Metraflex, Inc.
	4. Pipeline Seal and Insulator, Inc.

	B. Description:  Modular sealing element unit, designed for field assembly, used to fill annular space between pipe and sleeve.
	1. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	2. Pressure Plates:  Stainless steel.
	3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.


	2.8 GROUT
	A. Standard:  ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics:  Nonshrink; recommended for interior and exterior applications.
	C. Design Mix:  5000-psi, 28-day compressive strength.
	D. Packaging:  Premixed and factory packaged.


	PART 3 -  EXECUTION
	3.1 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water piping.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Instal...
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, inside the building at each domestic water service entrance.  Comply with requirements in Division 22 Section "Meters and Gages for Plumbing Piping" for ...
	D. Install shutoff valve immediately upstream of each dielectric fitting.
	E. Install domestic water piping level and plumb.
	F. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	G. 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.
	H. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	I. Install piping adjacent to equipment and specialties to allow service and maintenance.
	J. Install piping to permit valve servicing.
	K. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than system pressure rating used in applications below unless otherwise indicated.
	L. Install piping free of sags and bends.
	M. Install fittings for changes in direction and branch connections.

	3.2 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

	D. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	E. Soldered Joints:  Apply ASTM B 813, water-flushable flux to end of tube.  Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
	F. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both piping systems.

	3.3 VALVE INSTALLATION
	A. General-Duty Valves:  Comply with requirements in Division 22 Section "General-Duty Valves for Plumbing Piping" for valve installations.
	B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or equipment, on each water supply to equipment, and on each water supply to plumbing fixtures that do not have supply stops.  Use ball valves for piping N...
	C. Install calibrated balancing valves in each hot-water circulation return branch.  Set calibrated balancing valves partly open to restrict but not stop flow.  Comply with requirements in Division 22 Section "Domestic Water Piping Specialties" for ca...

	3.4 DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. Dielectric Fittings for NPS 2 and Smaller:  Use dielectric couplings couplings or nipples nipples unions.
	C. Dielectric Fittings for NPS 2-1/2 and Larger:  Use dielectric flanges.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment" for seismic-restraint devices.
	B. Comply with requirements in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment" for pipe hanger and support products and installation.
	1. Vertical Piping:  MSS Type 8 or 42, clamps.
	2. Individual, Straight, Horizontal Piping Runs:
	a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers.
	c. Longer Than 100 Feet:  If Indicated:  MSS Type 49, spring cushion rolls.

	3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  Support pipe rolls on trapeze.
	4. Base of Vertical Piping:  MSS Type 52, spring hangers.

	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 3/4 and Smaller:  60 inches with 3/8-inch rod.
	2. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod.
	3. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod.
	4. NPS 2-1/2:  108 inches with 1/2-inch rod.
	5. NPS 3 to NPS 5:  10 feet with 1/2-inch rod.
	6. NPS 6:  10 feet with 5/8-inch rod.
	7. NPS 8:  10 feet with 3/4-inch rod.

	F. Install supports for vertical copper tubing every 10 feet.
	G. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment and machines to allow service and maintenance.
	C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join dissimilar piping materials.
	D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:
	1. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than sizes of water heater connections.
	2. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller than required by plumbing code.  Comply with requirements on Plumbing Fixture Schedule on drawings for connection sizes.
	3. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than equipment connections.  Provide shutoff valve and union for each connection.  Use flanges instead of unions for NPS 2-1/2 and larger.


	3.7 ESCUTCHEON INSTALLATION
	A. Install escutcheons for penetrations of walls, ceilings, and floors.
	B. Escutcheons for New Piping:
	1. Piping with Fitting or Sleeve Protruding from Wall:  One piece, deep pattern.
	2. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One piece, cast brass with polished chrome-plated finish.
	3. Bare Piping at Ceiling Penetrations in Finished Spaces:  One piece, cast brass with polished chrome-plated finish.
	4. Bare Piping in Unfinished Service Spaces:  One piece, cast brass with polished chrome-plated finish cast brass with rough-brass finish.
	5. Bare Piping in Equipment Rooms:  One piece, cast brass.
	6. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece floor plate.


	3.8 SLEEVE INSTALLATION
	A. General Requirements:  Install sleeves for pipes and tubes passing through penetrations in floors, partitions, roofs, and walls.
	B. Sleeves are not required for core-drilled holes.
	C. Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated.
	D. Install sleeves in new partitions, slabs, and walls as they are built.
	E. For interior wall penetrations, seal annular space between sleeve and pipe or pipe insulation using joint sealants appropriate for size, depth, and location of joint.  Comply with requirements in Division 07 Section "Joint Sealants" for joint seala...
	F. Seal space outside of sleeves in concrete slabs and walls with grout.
	G. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve and pipe or pipe insulation unless otherwise indicated.
	H. Install sleeve materials according to the following applications:
	1. Sleeves for Piping Passing through Concrete Floor Slabs:  Steel pipe.
	2. Sleeves for Piping Passing through Concrete Floor Slabs of Mechanical Equipment Areas or Other Wet Areas:  Steel pipe.
	a. Extend sleeves 2 inches above finished floor level.
	b. For pipes penetrating floors with membrane waterproofing, extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring is specified.  Secure flashing between clamping flanges.  Install section of cast-iron soil pipe...

	3. Sleeves for Piping Passing through Gypsum-Board Partitions:
	a. Steel pipe sleeves for pipes smaller than NPS 6.
	b. Galvanized-steel sheet sleeves for pipes NPS 6 and larger.
	c. Exception:  Sleeves are not required for water supply tubes and waste pipes for individual plumbing fixtures if escutcheons will cover openings.

	4. Sleeves for Piping Passing through Concrete Roof Slabs:  Steel pipe.
	5. Sleeves for Piping Passing through Exterior Concrete Walls:
	a. Steel pipe sleeves for pipes smaller than NPS 6.
	b. Cast-iron wall pipe sleeves for pipes NPS 6 and larger.
	c. Install sleeves that are large enough to provide 1-inch annular clear space between sleeve and pipe or pipe insulation when sleeve seals are used.

	6. Sleeves for Piping Passing through Interior Concrete Walls:
	a. Steel pipe sleeves for pipes smaller than NPS 6.
	b. Galvanized-steel sheet sleeves for pipes NPS 6 and larger.


	I. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements in Division 07 Section "Penetration Firestopping"...

	3.9 SLEEVE SEAL INSTALLATION
	A. Install sleeve seals in sleeves in exterior concrete walls at water-service piping entries into building.
	B. Select type and number of sealing elements required for pipe material and size.  Position pipe in center of sleeve.  Assemble sleeve seal components and install in annular space between pipe and sleeve.  Tighten bolts against pressure plates that c...

	3.10 IDENTIFICATION
	A. Identify system components.  Comply with requirements in Division 22 Section "Identification for Plumbing Piping and Equipment" for identification materials and installation.
	B. Label pressure piping with system operating pressure.

	3.11 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Piping Inspections:
	1. Do not enclose, cover, or put piping into operation until it has been inspected and approved by authorities having jurisdiction.
	2. During installation, notify authorities having jurisdiction at least one day before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction:
	a. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	b. Final Inspection:  Arrange final inspection for authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	3. Reinspection:  If authorities having jurisdiction find that piping will not pass tests or inspections, make required corrections and arrange for reinspection.
	4. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.

	C. Piping Tests:
	1. Fill domestic water piping.  Check components to determine that they are not air bound and that piping is full of water.
	2. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit a separate report for each test, complete with diagram of portion of piping tested.
	3. Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	4. Cap and subject piping to static water pressure of 50 psig above operating pressure, without exceeding pressure rating of piping system materials.  Isolate test source and allow to stand for four hours.  Leaks and loss in test pressure constitute d...
	5. Repair leaks and defects with new materials and retest piping or portion thereof until satisfactory results are obtained.
	6. Prepare reports for tests and for corrective action required.

	D. Domestic water piping will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.12 ADJUSTING
	A. Perform the following adjustments before operation:
	1. Close drain valves, hydrants, and hose bibbs.
	2. Open shutoff valves to fully open position.
	3. Open throttling valves to proper setting.
	4. Remove plugs used during testing of piping and for temporary sealing of piping during installation.
	5. Remove and clean strainer screens.  Close drain valves and replace drain plugs.
	6. Check plumbing specialties and verify proper settings, adjustments, and operation.


	3.13 CLEANING
	A. Clean and disinfect potable domestic water piping as follows:
	1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods are not prescribed, use procedures described in either AWWA C651 or AWWA C652 or follow procedures described below:
	a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
	b. Fill and isolate system according to either of the following:
	1) Fill system or part thereof with water/chlorine solution with at least 50 ppm of chlorine.  Isolate with valves and allow to stand for 24 hours.
	2) Fill system or part thereof with water/chlorine solution with at least 200 ppm of chlorine.  Isolate and allow to stand for three hours.

	c. Flush system with clean, potable water until no chlorine is in water coming from system after the standing time.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedures if biological examination shows contamination.


	B. Prepare and submit reports of purging and disinfecting activities.
	C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses.

	3.14 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Fitting Option:  Brazed joints may be used on aboveground copper tubing.
	C. Domestic water piping, shall be the following:
	1. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B) wrought- copper solder-joint fittings; and soldered joints.


	3.15 VALVE SCHEDULE
	A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following requirements apply:
	1. Shutoff Duty:  Use ball for piping NPS 3 and smaller.
	2. Throttling Duty:  Use ball valves for piping all piping.
	3. Hot-Water Circulation Piping, Balancing Duty:  Calibrated balancing valves.
	4. Drain Duty:  Hose-end drain valves.




	221316 - Sanitary Waste and Vent 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. This Section includes the following for soil, waste, and vent piping inside the building:
	1. Pipe, tube, and fittings.


	1.3 DEFINITIONS
	A. ABS:  Acrylonitrile-butadiene-styrene plastic.
	B. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	C. LLDPE:  Linear, low-density polyethylene plastic.
	D. NBR:  Acrylonitrile-butadiene rubber.
	E. PE:  Polyethylene plastic.
	F. PVC:  Polyvinyl chloride plastic.
	G. TPE:  Thermoplastic elastomer.

	1.4 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressure, unless otherwise indicated:
	1. Soil, Waste, and Vent Piping: 10-foot head of water.


	1.5 SUBMITTALS
	A. Product Data:  For pipe, tube, fittings, and couplings.
	B. Shop Drawings:
	1. Design Calculations:  Signed and sealed by a qualified professional engineer for selecting seismic restraints.

	C. Field quality-control inspection and test reports.

	1.6 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent piping; "NSF-drain" for plastic drain piping; "NSF-tubular" for plasti...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, or are equal to, manufacturers specified.


	2.2 PIPING MATERIALS
	A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.

	2.3 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:  ASTM A 74, Service class.
	B. Gaskets:  ASTM C 564, rubber.
	C. Calking Materials:  ASTM B 29, pure lead and oakum or hemp fiber.

	2.4 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:  ASTM A 888 or CISPI 301.
	B. Sovent Stack Fittings:  ASME B16.45 or ASSE 1043, hubless, cast-iron aerator and deaerator drainage fittings.
	C. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-resistant fasteners, and rubber sleeve with integral, center pipe stop.
	1. Standard, Shielded, Stainless-Steel Couplings:  CISPI 310, with stainless-steel corrugated shield; stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve.
	a. Manufacturers (or equals):
	1) Fernco, Inc.
	2) Ideal Div.; Stant Corp.
	3) Mission Rubber Co.
	4) Tyler Pipe; Soil Pipe Div.


	2. Heavy-Duty, Shielded, Stainless-Steel Couplings:  With stainless-steel shield, stainless-steel bands and tightening devices, and ASTM C 564, rubber sleeve.
	a. Manufacturers (or equals):
	1) Clamp-All Corp.
	2) Ideal Div.; Stant Corp.
	3) Mission Rubber Co.
	4) Tyler Pipe; Soil Pipe Div.




	2.5 COPPER TUBE AND FITTINGS
	A. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper.
	1. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought copper, solder-joint fittings.

	B. Hard Copper Tube:  ASTM B 88, Types L and M (ASTM B 88M, Types B and C), water tube, drawn temper.
	1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated.
	2. Copper Flanges:  ASME B16.24, Class 150, cast copper with solder-joint end.
	3. Copper Unions:  MSS SP-123, copper-alloy, hexagonal-stock body with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.


	2.6 PVC PIPE AND FITTINGS
	A. Solid-Wall PVC Pipe:  ASTM D 2665, Schedule 40, drain, waste, and vent.
	B. PVC Socket Fittings:  ASTM D 2665, socket type, made to ASTM D 3311, drain, waste, and vent patterns and to fit Schedule 40 pipe.
	C. Adhesive Primer: ASTM F 656
	1. Use adhesive primer that has a VOC content of 550 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	D. Solvent Cement: ASTM D 2564
	1. Use PVC solvent cement that has a VOC content of 510 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).



	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated.
	B. Aboveground, soil and waste piping shall be any of the following:
	1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
	2. Hubless cast-iron soil pipe and fittings heavy-duty shielded, stainless-steel couplings; and hubless-coupling joints.
	3. Copper DWV tube, copper drainage fittings, and soldered joints.
	4. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints as allowed by the state plumbing code.
	5. Dissimilar Pipe-Material Couplings:  Flexible, Shielded, nonpressure pipe couplings for joining dissimilar pipe materials with small difference in OD.

	C. Aboveground, vent piping shall be any of the following:
	1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
	2. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel couplings; and hubless-coupling joints.
	3. Copper DWV tube, copper drainage fittings, and soldered joints.
	4. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints as allowed by the state plumbing code.
	5. Dissimilar Pipe-Material Couplings:  Flexible, Shielded, nonpressure pipe couplings for joining dissimilar pipe materials with small difference in OD.

	D. Underground, soil, waste, and vent piping shall be any of the following:
	1. Service class, cast-iron soil piping; gaskets; and gasketed joints.
	2. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel couplings; and hubless-coupling joints.
	3. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints as allowed by the state plumbing code.
	4. Dissimilar Pipe-Material Couplings:  Flexible, Shielded, Rigid, unshielded, nonpressure pipe couplings for joining dissimilar pipe materials with small difference in OD.


	3.2 PIPING INSTALLATION
	A. Basic piping installation requirements are specified in Division 22 Section "Common Work Results for Plumbing."
	B. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers.
	C. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration through foundation wall.  Select number of interlocking rubber links required to make installation watertight.  Sleeves and mechanical sleeve seals...
	D. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	E. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal...
	F. Lay buried building drainage piping beginning at low point of each system.  Install true to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required gaskets according to manufacturer'...
	G. Install soil and waste drainage and vent piping at the State Plumbing Codes minimum slopes.
	H. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab is without membrane waterproofing.
	I. Install PVC soil and waste drainage and vent piping according to ASTM D 2665 and state plumbing code.
	J. Install underground PVC soil and waste drainage piping according to ASTM D 2321 and state plumbing code.
	K. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.

	3.3 JOINT CONSTRUCTION
	A. Basic piping joint construction requirements are specified in Division 22 Section "Common Work Results for Plumbing."
	B. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	C. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-coupling joints.
	D. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.
	E. PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665.

	3.4 VALVE INSTALLATION
	A. General valve installation requirements are specified in Division 22 Section "General-Duty Valves for Plumbing Piping."
	B. Shutoff Valves:  Install shutoff valve on each sewage pump discharge.
	1. Install full-port ball valve for piping NPS 3 and smaller.


	3.5 HANGER AND SUPPORT INSTALLATION
	A. Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment." Install the following:
	1. Vertical Piping:  MSS Type 8 or Type 42, clamps.
	2. Install individual, straight, horizontal piping runs according to the following:
	a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers.
	c. Longer Than 100 Feet, if Indicated:  MSS Type 49, spring cushion rolls.

	3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  Support pipe rolls on trapeze.
	4. Base of Vertical Piping:  MSS Type 52, spring hangers.

	B. Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods.
	E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod.
	2. NPS 3:  60 inches with 1/2-inch rod.
	3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod.
	4. NPS 6:  60 inches with 3/4-inch rod.
	5. NPS 8 to NPS 12:  60 inches with 7/8-inch rod.

	F. Install supports for vertical cast-iron soil piping every 15 feet.
	G. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/4:  84 inches with 3/8-inch rod.
	2. NPS 1-1/2:  108 inches with 3/8-inch rod.
	3. NPS 2:  10 feet with 3/8-inch rod.
	4. NPS 2-1/2:  11 feet with 1/2-inch rod.
	5. NPS 3:  12 feet with 1/2-inch rod.
	6. NPS 4 and NPS 5:  12 feet with 5/8-inch rod.
	7. NPS 6:  12 feet with 3/4-inch rod.
	8. NPS 8 to NPS 12:  12 feet with 7/8-inch rod.

	H. Install supports for vertical steel piping every 15 feet.
	I. Install hangers for stainless-steel piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 2:  84 inches with 3/8-inch rod.
	2. NPS 3:  96 inches with 1/2-inch rod.
	3. NPS 4:  108 inches with 1/2-inch rod.
	4. NPS 6:  10 feet with 5/8-inch rod.

	J. Install supports for vertical stainless-steel piping every 10 feet.
	K. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/4:  72 inches with 3/8-inch rod.
	2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod.
	3. NPS 2-1/2:  108 inches with 1/2-inch rod.
	4. NPS 3 to NPS 5:  10 feet with 1/2-inch rod.
	5. NPS 6:  10 feet with 5/8-inch rod.
	6. NPS 8:  10 feet with 3/4-inch rod.

	L. Install supports for vertical copper tubing every 10 feet.
	M. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/2 and NPS 2:  48 inches with 3/8-inch rod.
	2. NPS 3:  48 inches with 1/2-inch rod.
	3. NPS 4 and 5:  48 inches with 5/8-inch rod.
	4. NPS 6:  48 inches with 3/4-inch rod.
	5. NPS 8 to NPS 12:  48 inches with 7/8-inch rod.

	N. Install supports for vertical PVC piping every 48 inches.
	O. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join dissimilar piping materials.
	C. Connect drainage and vent piping to the following:
	1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than required by plumbing code.
	2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, but not smaller than required by authorities having jurisdiction.
	3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not smaller than required by plumbing code.


	3.7 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction.
	1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.
	2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent piping until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping, except outside leaders, on completion of roughing-in.  Close openings in piping system and fill with water to point of overflow, but not less than 25-foot head of water.  From 15 ...
	4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps filled with water, test connections and prove they are gastight and watertight.  Plug vent-stack openings on roof and building drains where they leave building.  Int...
	5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	6. Prepare reports for tests and required corrective action.


	3.8 CLEANING
	A. Clean interior of piping.  Remove dirt and debris as work progresses.
	B. Protect drains during the remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.

	3.9 PROTECTION
	A. Exposed PVC Piping:  Protect plumbing vents exposed to sunlight with two coats of water-based latex paint.



	221319 - Sanitary Waste Piping Specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following sanitary drainage piping specialties:
	1. Cleanouts.
	2. Floor drains.
	3. Through-penetration firestop assemblies.
	4. Miscellaneous sanitary drainage piping specialties.


	1.3 DEFINITIONS
	A. ABS:  Acrylonitrile-butadiene-styrene plastic.
	B. FOG:  Fats, oils, and greases.
	C. FRP:  Fiberglass-reinforced plastic.
	D. HDPE:  High-density polyethylene plastic.
	E. PE:  Polyethylene plastic.
	F. PP:  Polypropylene plastic.
	G. PVC:  Polyvinyl chloride plastic.

	1.4 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary piping specialty components.

	1.5 COORDINATION
	A. Coordinate size and location of roof penetrations.


	PART 2 -  PRODUCTS
	2.1 CLEANOUTS
	A. Exposed Metal Cleanouts:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, or are equal to, the following:
	a. Josam Company; Josam Div.
	b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	c. Watts Drainage Products Inc.
	d. Zurn Plumbing Products Group; Specification Drainage Operation.

	2. Standard:  ASME A112.36.2M for cast iron cleanout test tee.
	3. Size:  Same as connected drainage piping
	4. Body Material:  Hub-and-spigot, cast-iron soil pipe T-branch or Hubless, cast-iron soil pipe test tee as required to match connected piping.
	5. Closure:  Countersunk or raised-head, brass plug.
	6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size.
	7. Closure:  Stainless-steel plug with seal.

	B. Metal Floor Cleanouts:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, or are equal to, the following:
	a. Josam Company; Josam Div.
	b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	c. Watts Drainage Products Inc.
	d. Zurn Plumbing Products Group.

	2. Standard:  ASME A112.36.2M for threaded, adjustable housing cleanout.
	3. Size:  Same as connected branch.
	4. Type:  Threaded, adjustable housing.
	5. Body or Ferrule:  Cast iron.
	6. Closure:  Plastic plug.
	7. Adjustable Housing Material:  Cast iron with threads.
	8. Frame and Cover Material and Finish:  Polished Nickel-bronze.
	9. Frame and Cover Shape:  Round.

	C. Cast-Iron Wall Cleanouts:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, or are equal to, the following:
	a. Josam Company; Josam Div.
	b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	c. Watts Drainage Products Inc.
	d. Zurn Plumbing Products Group; Specification Drainage Operation.

	2. Standard:  ASME A112.36.2M.  Include wall access.
	3. Size:  Same as connected drainage piping.
	4. Body:  Hub-and-spigot, cast-iron soil pipe T-branch or Hubless, cast-iron soil pipe test tee as required to match connected piping.
	5. Closure:  Raised-head, drilled-and-threaded Bronze plug.
	6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size.
	7. Wall Access:  Round, flat, stainless-steel cover plate with screw.


	2.2 FLOOR DRAINS
	A. Cast-Iron Floor Drains:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, or are equal to, the following:
	a. Josam Company; Josam Div.
	b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	c. Watts Drainage Products Inc.
	d. Zurn Plumbing Products Group.

	2. Standard:  ASME A112.6.3.
	3. Pattern:  Floor drain.
	4. Body Material:  Coated cast iron.
	5. Outlet:  Bottom.
	6. Coating on Interior and Exposed Exterior Surfaces:  Acid-resistant enamel.
	7. Top or Strainer Material:  Polished Nickel bronze.
	8. Top of Body and Strainer Finish:  Polished Nickel bronze.
	9. Top Shape:  Round.


	2.3 THROUGH-PENETRATION FIRESTOP ASSEMBLIES
	A. Through-Penetration Firestop Assemblies:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, or are equal to, the following:
	a. ProSet Systems Inc.

	2. Standard:  UL 1479 assembly of sleeve and stack fitting with firestopping plug.
	3. Size:  Same as connected soil, waste, or vent stack.
	4. Sleeve:  Molded PVC plastic, of length to match slab thickness and with integral nailing flange on one end for installation in cast-in-place concrete slabs.
	5. Stack Fitting:  ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene O-ring at base and gray-iron plug in thermal-release harness.  Include PVC protective cap for plug.
	6. Special Coating:  Corrosion resistant on interior of fittings.


	2.4 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. Open Drains:
	1. Description:  Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, cast-iron, soil-pipe fittings.  Include P-trap, hub-and-spigot riser section; and where required, increaser fitting joined with ASTM C 564, rubber gaskets.
	2. Size:  Same as connected waste piping with increaser fitting of size indicated.

	B. Deep-Seal Traps:
	1. Description:  Cast-iron casting, with inlet and outlet matching connected piping and cleanout trap-seal primer valve connection.
	2. Size:  Same as connected waste piping.
	a. NPS 2:  4-inch-minimum water seal.
	b. NPS 2-1/2 and Larger:  5-inch-minimum water seal.


	C. Air-Gap Fittings:
	1. Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between installed inlet and outlet piping.
	2. Body:  Bronze or cast iron.
	3. Inlet:  Opening in top of body.
	4. Outlet:  Larger than inlet.
	5. Size:  Same as connected waste piping and with inlet large enough for associated indirect waste piping.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	1. Size same as drainage piping up to NPS 4.  Use NPS 4 for larger drainage piping unless larger cleanout is indicated or required per the state plumbing code.
	2. Locate at each change in direction of piping greater than 45 degrees.
	3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger piping.
	4. Locate at base of each vertical soil and waste stack.

	C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	D. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with cover flush with finished wall.
	E. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished floor, unless otherwise indicated.
	1. Position floor drains for easy access and maintenance.
	2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.  Set with grates depressed according to the following drainage area radii:
	a. Radius, 30 Inches or Less:  Equivalent to 1 percent slope, but not less than 1/4-inch total depression.
	b. Radius, 30 to 60 Inches:  Equivalent to 1 percent slope.
	c. Radius, 60 Inches or Larger:  Equivalent to 1 percent slope, but not greater than 1-inch total depression.

	3. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining flooring.  Maintain integrity of waterproof membranes where penetrated.
	4. Install individual traps for floor drains connected to sanitary building drain, unless otherwise indicated.

	F. Install through-penetration firestop assemblies in plastic conductors and stacks at floor penetrations.
	G. Assemble open drain fittings and install with top of hub 2 inches above floor.
	H. Install deep-seal traps on floor drains and other waste outlets.
	I. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	J. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
	K. Install wood-blocking reinforcement for wall-mounting-type specialties.
	L. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated.
	M. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe fittings.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment to allow service and maintenance.

	3.3 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.


	3.4 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.



	224000 - Plumbing Fixtures
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following conventional plumbing fixtures and related components:
	1. Faucets for lavatories and sinks.
	2. Toilet seats.
	3. Protective shielding guards.
	4. Fixture supports.
	5. Water closets.
	6. Lavatories.
	7. Commercial sinks.

	B. Related Sections include the following:
	1. Division 22 Section "Domestic Water Piping Specialties" for backflow preventers, floor drains, and specialty fixtures not included in this Section.


	1.3 DEFINITIONS
	A. ABS:  Acrylonitrile-butadiene-styrene plastic.
	B. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by people with disabilities.
	C. Cast Polymer:  Cast-filled-polymer-plastic material.  This material includes cultured-marble and solid-surface materials.
	D. Cultured Marble:  Cast-filled-polymer-plastic material with surface coating.
	E. Fitting:  Device that controls the flow of water into or out of the plumbing fixture.  Fittings specified in this Section include supplies and stops, faucets and spouts, shower heads and tub spouts, drains and tailpieces, and traps and waste pipes....
	F. FRP:  Fiberglass-reinforced plastic.
	G. PMMA:  Polymethyl methacrylate (acrylic) plastic.
	H. PVC:  Polyvinyl chloride plastic.
	I. Solid Surface:  Nonporous, homogeneous, cast-polymer-plastic material with heat-, impact-, scratch-, and stain-resistance qualities.

	1.4 SUBMITTALS
	A. Product Data:  For each type of plumbing fixture indicated.  Include selected fixture and trim, fittings, accessories, appliances, appurtenances, equipment, and supports.  Indicate materials and finishes, dimensions, construction details, and flow-...
	B. Shop Drawings:  Diagram power, signal, and control wiring.
	C. Operation and Maintenance Data:  For plumbing fixtures to include in emergency, operation, and maintenance manuals.
	D. Warranty:  Special warranty specified in this Section.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain plumbing fixtures, faucets, and other components of each category through one source from a single manufacturer.
	1. Exception:  If fixtures, faucets, or other components are not available from a single manufacturer, obtain similar products from other manufacturers specified for that category.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public Law 101-336, "Americans with Disabilities Act"; for plumbing fixtures fo...
	D. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy Act," about water flow and consumption rates for plumbing fixtures.
	E. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture materials that will be in contact with potable water.
	F. Select combinations of fixtures and trim, faucets, fittings, and other components that are compatible.
	G. Comply with the following applicable standards and other requirements specified for plumbing fixtures:
	1. Solid-Surface-Material Lavatories and Sinks:  ANSI/ICPA SS-1.
	2. Stainless-Steel Commercial, Handwash Sinks:  NSF 2 construction.
	3. Vitreous-China Fixtures:  ASME A112.19.2M.
	4. Water-Closet, Tank Trim:  ASME A112.19.5.

	H. Comply with the following applicable standards and other requirements specified for lavatory and sink faucets:
	1. Faucets:  ASME A112.18.1.
	2. Hose-Coupling Threads:  ASME B1.20.7.
	3. NSF Potable-Water Materials:  NSF 61.
	4. Supply Fittings:  ASME A112.18.1.
	5. Brass Waste Fittings:  ASME A112.18.2.

	I. Comply with the following applicable standards and other requirements specified for miscellaneous fittings:
	1. Atmospheric Vacuum Breakers:  ASSE 1001.
	2. Brass and Copper Supplies:  ASME A112.18.1.
	3. Brass Waste Fittings:  ASME A112.18.2.

	J. Comply with the following applicable standards and other requirements specified for miscellaneous components:
	1. Floor Drains:  ASME A112.6.3.
	2. Grab Bars:  ASTM F 446.
	3. Hose-Coupling Threads:  ASME B1.20.7.
	4. Plastic Toilet Seats:  ANSI Z124.5.
	5. Supply and Drain Protective Shielding Guards:  ICC A117.1.


	1.6 WARRANTY
	A. Special Warranties:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of whirlpools that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures of unit shell.
	b. Faulty operation of controls, blowers, pumps, heaters, and timers.
	c. Deterioration of metals, metal finishes, and other materials beyond normal use.

	2. Warranty Period for Commercial Applications:  Three years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 Vitreous fixtures shall be American Standard, Kohler, Zurn, or approved equal.
	2.2 Lavatory carriers shall be Jay R. Smith, Josam, Zurn, or approved equal.
	2.3 Water closet seats shall be Bemis, Olsonite, Zurn or approved equal.
	2.4 Plumbing fixture trim shall be American Standard, T&S Brass, Zurn or approved equal.
	2.5 Stainless steel sinks shall be Elkay, Just, or approved equal.
	2.6 Plumbing Fixtures
	2.7 Refer to Drawing P0.1 for Manufacturer, Model Number and Description.

	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before plumbing fixture installation.
	B. Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' written instructions.
	B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures.
	1. Use carrier supports with waste fitting and seal for back-outlet fixtures.
	2. Use carrier supports without waste fitting for fixtures with tubular waste piping.
	3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures.

	C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports.
	D. Install floor-mounting fixtures on closet flanges or other attachments to piping or building substrate.
	E. Install wall-mounting fixtures with tubular waste piping attached to supports.
	F. Install counter-mounting fixtures in and attached to casework.
	G. Install fixtures level and plumb according to roughing-in drawings.
	H. Install water-supply piping with stop on each supply to each fixture to be connected to water distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  Install stops in locations where they can be easily re...
	1. Exception:  Use ball or globe valves if supply stops are not specified with fixture.  Valves are specified in Division 22 Section "General-Duty Valves for Plumbing Piping."

	I. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to sanitary drainage system.
	J. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage system.
	K. Install toilet seats on water closets.
	L. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns.  Include adapters if required.
	M. Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop valves.
	N. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns.  Include adapters if required.
	O. Install traps on fixture outlets.
	1. Exception:  Omit trap on fixtures with integral traps.
	2. Exception:  Omit trap on indirect wastes, unless otherwise indicated.

	P. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings.  Escutcheons are specified in Division 22 Section "Co...
	Q. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, mildew-resistant silicone sealant.  Match sealant color to fixture color.  Sealants are specified in Division 07 Section "Joint Sealants."

	3.3 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size fittings required to match fixtures.

	3.4 FIELD QUALITY CONTROL
	A. Verify that installed plumbing fixtures are categories and types specified for locations where installed.
	B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified components.
	C. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and components.
	D. Test installed fixtures after water systems are pressurized for proper operation.  Replace malfunctioning fixtures and components, then retest.  Repeat procedure until units operate properly.

	3.5 ADJUSTING
	A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning fixtures, fittings, and controls.
	B. Adjust water pressure at faucets and flushometer valves to produce proper flow and stream.
	C. Replace washers and seals of leaking and dripping faucets and stops.

	3.6 CLEANING
	A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.  Do the following:
	1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers and spouts.
	2. Remove sediment and debris from drains.

	B. After completing installation of exposed, factory-finished fixtures, faucets, and fittings, inspect exposed finishes and repair damaged finishes.

	3.7 PROTECTION
	A. Provide protective covering for installed fixtures and fittings.
	B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by Owner.



	230500 - COMMON WORK RESULTS FOR HVAC
	230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
	230593 - TESTING ADJUSTING AND BALANCING FOR HVAC
	230700 - HVAC INSULATION
	232113 HVAC PIPING
	233113 - METAL DUCTS
	233300 - AIR DUCT ACCESSORIES
	233346 - FLEXIBLE DUCT
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Non-insulated flexible ducts.
	2. Insulated flexible ducts.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For flexible ducts.
	1. Include plans showing locations and mounting and attachment details.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted access panels and access doors required for access to duct accessories are shown and coordinated with each other, using input from installers of the items invo...


	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, rolle...
	C. Comply with the Air Diffusion Council's "ADC Flexible Air Duct Test Code FD 72-R1."
	D. Comply with ASTM E96/E96M, "Test Methods for Water Vapor Transmission of Materials."

	2.2 NON-INSULATED FLEXIBLE DUCTS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Flexmaster U.S.A., Inc.
	2. JP Lamborn Co.
	3. McGill AirFlow LLC.
	4. Thermaflex; a Flex-Tek Group company.
	5. Ward Industries; a brand of Hart & Cooley, Inc.

	B. Non-Insulated, Flexible Duct: UL 181, listed and labeled Class 1, two-ply vinyl film supported by helically wound, spring-steel wire.
	1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
	2. Maximum Air Velocity: 4000 fpm.
	3. Temperature Range: Minus 10 to plus 160 deg F.


	2.3 INSULATED FLEXIBLE DUCTS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Flexmaster U.S.A., Inc.
	2. JP Lamborn Co.
	3. McGill AirFlow LLC.
	4. Thermaflex; a Flex-Tek Group company.
	5. Ward Industries; a brand of Hart & Cooley, Inc.

	B. Insulated, Flexible Duct: UL 181, listed and labeled Class 1, two-ply vinyl film supported by helically wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.
	1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
	2. Maximum Air Velocity: 4000 fpm.
	3. Temperature Range: Minus 10 to plus 160 deg F.
	4. Insulation R-Value: Comply with ASHRAE/IES 90.1


	2.4 FLEXIBLE DUCT CONNECTORS
	A. Clamps listed and labeled as Class 1: Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear action in sizes 3 through 18 inches, to suit duct size.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install flexible ducts according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install in indoor applications only. Flexible ductwork should not be exposed to UV lighting.
	C. Connect flexible ducts to metal ducts with adhesive plus sheet metal screws.
	D. Install duct test holes where required for testing and balancing purposes.
	E. Installation:
	1. Install ducts fully extended.
	2. Do not bend ducts across sharp corners.
	3. Bends of flexible ducting shall not exceed a minimum of 1.5 duct diameter.
	4. Avoid contact with metal fixtures, water lines, pipes, or conduits.
	5. Install flexible ducts in a direct line, without sags, twists, or turns.

	F. Supporting Flexible Ducts:
	1. Suspend flexible ducts with bands 1-1/2 inches wide or wider and spaced a maximum of 48 inches apart. Maximum centerline sag between supports shall not exceed 1/2 inch per 12 inches.
	2. Install extra supports at bends placed approximately one duct diameter from center line of the bend.
	3. Ducts may rest on ceiling joists or truss supports. Spacing between supports shall not exceed the maximum spacing per manufacturer's written installation instructions.
	4. Vertically installed ducts shall be stabilized by support straps at a maximum of 72 inches o.c.
	END OF SECTION




	233416 - CENTRIFUGAL HVAC FANS
	PART 1 - GENERAL
	1.1  SUMMARY
	A. This Section includes the following:
	1. Inline backward-inclined centrifugal fans.
	2. Centrifugal roof ventilators.


	1.2  SUBMITTALS
	A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of product indicated.
	B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	C. Field quality-control test reports.
	D. Operation and maintenance data.

	1.3  QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. AMCA Compliance:  Products shall comply with performance requirements and shall be licensed to use the AMCA-Certified Ratings Seal.
	C. NEMA Compliance:  Motors and electrical accessories shall comply with NEMA 1.


	PART 2 - PRODUCTS
	2.1  BACKWARD-INCLINED CENTRIFUGAL FANS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Twin City Fan.
	2. Green Heck.
	3. Penn.
	4. Jenco.
	5. Cook.

	B. Description:  Factory-fabricated, -assembled, -tested, and -finished, direct or belt-driven centrifugal fans consisting of housing, wheel, fan shaft, bearings, motor, motor starter, and disconnect switch, drive assembly, and support structure.
	C. Housings:  Heavy gauge galvanized steel, formed panels to make curved-scroll housings with shaped cutoff; with doors or panels to allow access to internal parts and components.
	D. Backward-Inclined Wheels:  Single-width-single-inlet construction with curved inlet flange, backplate, backward-inclined blades welded of aluminum construction.
	E. Shafts:  Statically and dynamically balanced and selected for continuous operation at maximum rated fan speed and motor horsepower, with final alignment and belt adjustment made after installation.
	F. Prelubricated and Sealed Shaft Bearings:  Self-aligning, pillow-block-type ball bearings.
	1. Ball-Bearing Rating Life:  ABMA 9, Ll0 at 50,000 hours.

	G. Belt Drives:  Factory mounted, with final alignment and belt adjustment made after installation.
	1. Service Factor Based on Fan Motor Size:  1.2.
	2. Fan Pulleys:  Cast iron or cast steel with split, tapered bushing; dynamically balanced at factory.
	3. Motor Pulleys:  Adjustable pitch for use with motors through 5 hp; fixed pitch for use with larger motors.  Select pulley so pitch adjustment is at the middle of adjustment range at fan design conditions.
	4. Belts:  Oil resistant, nonsparking, and nonstatic; matched sets for multiple belt drives.
	5. Belt Guards:  Fabricate to comply with OSHA and SMACNA requirements of diamond-mesh wire screen welded to steel angle frame or equivalent, prime coated.  Secure to fan or fan supports without short circuiting vibration isolation.  Include provision...
	6. Motor Mount:  Adjustable for belt tensioning.

	H. Motors:  Comply with requirements in Division 23 Section "Motor Requirements for HVAC Equipment."
	1. Enclosure Type:  Totally enclosed, fan cooled.
	2. Disconnect shall be factory wired to fan motor as standard.


	2.2  CENTRIFUGAL ROOF EXHAUSTER, UPBLAST, BELT DRIVE
	A. CONSTRUCTION:
	1. BCRD fan housings shall be constructed of spun aluminum and shall offer finish durability and aesthetic appearance. Fan spinnings shall have a rolled bead edge for rigidity. All units have a deep venturi inlet to prevent snow and rain entry into th...

	B. MOTOR AND DRIVE ASSEMBLY:
	1. Motor and drive assembly shall be mounted on vibration isolators to eliminate vibration and noise transmission into the ductwork. Motors and drives shall be mounted out of the exhaust airstream.

	C. WHEEL:
	1. Fan wheels shall be of the centrifugal backward inclined type, constructed of aluminum and containing a matching inlet venturi for optimum unit performance. Wheels shall be statically and dynamically balanced.

	D. SHAFT:
	1. Fan shafts shall be precision-ground and polished. Shafts shall have a first critical speed of at least 125% of the fan’s maximum operating speed.

	E. EARINGS:
	1. Bearings shall be of the one-piece, pillow block type with relubricable zerk fittings. Bearings shall be designed for air handling service with a minimum L-10 life in excess of 100,000 hours; L-60 500,000 hours at the maximum cataloged operating sp...

	F. DRIVE:
	1. Drive assembly shall be constructed of heavy-gauge galvanized steel. Drives shall be sized for a minimum of 150% of driven horsepower. Machined, cast iron motor sheaves shall be adjustable for final system balance.

	G. MOTOR:
	1. Motors shall be heavy-duty ball bearing type, closely matched to the fan load. All single- phase motors shall contain thermal overload protection. All motors shall be UL and/or CSA recognized. Motor adjustment shall allow precise belt tensioning fo...

	H. DISSCONNECT SWITCH:
	1. A NEMA 3R disconnect switch shall be supplied with wiring leading from the motor to the junction box (ODP and TEFC motors).

	I. ACCESSORIES:
	1.  When specified, accessories such as backdraft damper, roof curb, curb hinge, retaining chain, security hasp, NEMA-4 disconnect switch, 2-speed switch, firestat, aluminum bird screen, aluminum insect screen, and special coatings shall be provided b...


	2.3  SOURCE QUALITY CONTROL
	A. Sound-Power Level Ratings:  Comply with AMCA 301, "Methods for Calculating Fan Sound Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant Room Method for Sound Testing of Fans." Label fans with the AMCA-Certifie...
	B. Fan Performance Ratings:  Establish flow rate, pressure, power, air density, speed of rotation, and efficiency by factory tests and ratings according to AMCA 210, "Laboratory Methods of Testing Fans for Rating."


	PART 3 - EXECUTION
	3.1  INSTALLATION
	A. Install centrifugal fans level and plumb.
	B. Support suspended units from structure using threaded steel rods and spring hangers having a static deflection of 1 inch.
	C. Install units with clearances for service and maintenance.
	D. Label fans according to requirements specified in Division 23 Section "Identification for HVAC Piping and Equipment."

	3.2  CONNECTIONS
	A. Duct installation and connection requirements are specified in other Division 23 Sections.  Drawings indicate general arrangement of ducts and duct accessories.  Make final duct connections with flexible connectors.  Flexible connectors are specifi...
	B. Install ducts adjacent to fans to allow service and maintenance.
	C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
	E. Label units according to requirements specified in Division 23 Section "Identification for HVAC Piping and Equipment."

	3.3  FIELD QUALITY CONTROL
	A. Perform the following field tests and inspections and prepare test reports:
	1. Verify that shipping, blocking, and bracing are removed.
	2. Verify that unit is secure on mountings and supporting devices and that connections to ducts and electrical components are complete.  Verify that proper thermal-overload protection is installed in motors, starters, and disconnect switches.
	3. Verify that cleaning and adjusting are complete.
	4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan wheel free rotation and smooth bearing operation.  Reconnect fan drive system, align and adjust belts, and install belt guards.
	5. Adjust belt tension.
	6. Verify lubrication for bearings and other moving parts.
	7. Verify that manual volume control and fire dampers in connected ductwork systems are in fully open position.
	8. Refer to Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing procedures.
	9. Remove and replace malfunctioning units and retest as specified above.

	B. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.



	233713 - DIFFUSERS REGISTERS AND GRILLES
	238126 - SPLIT-SYSTEM AIR-CONDITIONERS
	238239  - CABINET UNIT HEATERS
	260500 COMMON WORK RESULTS FOR ELECTRICAL
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This section applies to all work specified in Divisions 26 and 27.
	B. Provide all required materials, labor, equipment, installation, fabrication, and testing required for a complete, safe, and fully operational system.  System shall include all required materials and features whether specified or shown on drawings o...
	C. The electrical installation shall be made in strict conformance with the latest edition and supplements in force at the time of bid opening of the 2020 National Electrical Code, the Rules and Regulations of the New Jersey Uniform Construction Code...

	1.2 DESCRIPTION OF DOCUMENTS
	A. The Drawings are generally diagrammatic and indicate the general design and arrangement of the proposed work.  Do not scale drawings for the exact location of equipment and work.  The exact routing of circuits and final location of all the electr...
	B. Where sizes are not provided for material and equipment, the material and equipment shall be sized in accordance with the latest edition of the National Electrical Code and in accordance with the manufacturer’s recommendations.

	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.
	C. The term “finished space” shall mean any space designated for the general or specific use of the occupants.
	D. The term “concealed space” shall mean all furred spaces, pipe chases, spaces above finished ceilings, crawl spaces, and other areas not generally accessible to the occupants.
	E. The term “electrical space” as used in this division of the specifications shall mean any space designated primarily for the installation of electrical equipment.
	F. “Provide” - Furnish and install the specific item, equipment, and/or system.
	G. “Furnish” - Supply the specific item, equipment, and/or system.
	H. “Install” - Set in position and adjust for use the specific item, equipment, and/or system unless otherwise specifically noted to be installed by others.
	I. “Concealed” - Hidden from sight in walls, chases, furred spaces, above ceilings, underground, in concrete, etc.
	J. “Exposed” - Not hidden from sight.
	K. “Work” - Labor and installation, including materials, equipment, and systems required for completion of all portions of the project.

	1.4 CODES AND STANDARDS
	A. Following is a list of abbreviations for codes and standards which are referred to in the Specifications.  Where such reference is made, the code or standard becomes a part of these Specifications as if the code or standard were included herein.  ...

	1.5 GUARANTEES AND WARRANTIES
	A. This Contractor shall guarantee all equipment, apparatus, materials, and workmanship entering into the Contract to be the best of its respective kind and shall replace all parts at his expense which are defective within one year from final accepta...
	B. All work that is not installed in accordance with the Contract Documents shall be repaired or replaced at the direction of the Architect.

	1.6 SUBMITTAL
	A. Submittals shall be made in accordance with Submittals paragraph in Division 1.
	B. Submittal data shall include specification data, such as metal gauges, finishes, optional accessories; even though such equipment and materials may be as specified.  In addition, the submittal data shall include performance (certification) data, wi...
	C. No roughing-in or connections shall be done until approved equipment submittals are in the hands of the Contractor.  It shall be this Contractor's responsibility to obtain approved drawings and to make all connections in the neatest and most workma...
	D. In general, normal catalog information (with the particular items underlined or otherwise denoted as being the submitted item) will be accepted as submittal data.  Installation, operating and maintenance instructions must be that information specif...
	E. It shall be noted that acceptance of shop drawings by the Architect applies only to general design, arrangement, type, capacity, and quality.  Such acceptance does not relieve the Contractor of the responsibility for furnishing the proper equipment.
	F. Corrections or comments made on the submittals during the Architect's review do not relieve the Contractor from compliance with the Drawings and Specifications.  The Architect's review of submittals is only for general conformance with design conce...
	G. Product Data:  For sleeve seals and access panels.

	1.7 SUBSTITUTIONS
	A. When this Contractor requests approval of substitute materials and/or equipment, except where under formal alternate proposal, it shall be understood that such substitution, if approved, will be made without cost to the Owner and Architect, regardl...

	1.8 OPERATION AND MAINTENANCE MANUALS
	A. Operation and maintenance data shall be submitted in accordance with the requirements of Division “GENERAL REQUIREMENTS”.
	B. Furnish owner with three (3) bound sets of the O&M manuals at completion of project.  The manuals shall be furnished by the manufacturer of each item of equipment or system.  Each set is to be bound separately in a loose leaf binder.  Manuals shall...
	C. The operating instructions shall integrate each piece of equipment in any one system into a numbered step-by-step sequence of operation.
	D. The parts list shall consist of a complete list of replacement items with all component parts numbered for each piece of mechanical or electrical equipment and shall include directions for ordering said replacement items.
	E. Maintenance procedure shall outline required routine maintenance for all equipment and systems and instructions for repair of the equipment.
	F. The Contractor shall, with the aid of his equipment suppliers, fill out the Owner’s Preventative Maintenance Task Form.  The completed Preventative Maintenance Task Form shall be included in the final copies of the O&M manuals.

	1.9 RECORD DRAWINGS
	A. This Contractor shall submit to the Owner one (1) reproducible sepia copy, one (1) print Record Drawings.  Drawings shall be identified with the Contractor’s name, the date, and title “RECORD DRAWINGS” on the paper copies.

	1.10 REMOVALS AND RELOCATIONS
	A. Perform all removal work required.  Prepare remaining surfaces to receive new scheduled or specified materials.  Finish surfaces to match adjacent if no additional work is scheduled or specified.
	B. Remove existing systems, materials, and equipment which are made obsolete, or which interfere with the construction.  Reinstall any such systems, materials, and equipment which are required to complete the Project.
	C. Where existing systems, materials, or equipment are removed or revised, all conduit and wire which are no longer in service shall be removed.  When outlets are covered up or are otherwise rendered inaccessible, all wiring shall be removed to the so...
	D. Where new openings are cut and concealed conduits or other electrical items are encountered, they shall be removed or relocated as required.  Where conduit to be removed stubs through floors, walls, and ceilings, such conduit shall be removed to th...
	E. All devices, fixtures, equipment, and material determined by the Owner to be salvageable shall remain the property of the Owner and shall be stored at the location on the premises designed by the Owner.  All other items and debris shall be disposed...

	1.11 PROJECT CONDITIONS
	A. Interruption of Existing Electrical Services: Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according ...
	1. Notify Architect no fewer than seven days in advance of proposed interruption of electrical services.
	2. Prior to making revisions to the existing services, the Contractor shall make certain that all items are thoroughly prepared.  The actual work shall be accomplished at off-peak time as arranged with the Owner and Architect.  Once the work is starte...
	3. The Contractor shall prepare a procedure for all work which will interrupt service to the Owner’s equipment.  This procedure shall include a step-by-step schedule that the Contractor proposes to follow in the performance of the work and the time in...
	4. Indicate method of providing temporary electrical service.  Contractor is responsible for providing all temporary electrical services.
	5. Do not proceed with interruption of electrical service without Architect’s written permission.
	6. Comply with NFPA 70E.


	1.12 COORDINATION
	A. Coordinate arrangement, mounting, and support of electrical equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting raceways, cables, wireways, and cable trays will be clear of obstructions and of the working and access space of other equipment.

	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section "Access Doors and Frames".
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping".
	E. The Contractor shall coordinate with all other contractors in locating conduit, light fixtures, boxes, sleeves, and equipment in order to avoid conflict with all other trades' work.  No extra compensation will be allowed to cover the cost of reloca...

	1.13 ABBREVIATIONS
	A. Abbreviations may be used and indicated throughout the Specifications and Drawings, and will conform to the following list:


	PART 2   PRODUCTS
	2.1 GENERAL
	A. Material and equipment shall be furnished as specified in this section and each individual electrical section of these Specifications and shall be in strict accordance with applicable ANSI, NBS, ASTM, NESC, NEMA, IEEE, IPCEA, UL, NEC, OSHA and NF...
	B. When two or more articles of the same material or equipment are required, they shall be of the same manufacturer.
	C. New material and equipment shall be provided for the entire project, unless noted otherwise.

	2.2 Concrete shall be 3000 psi and shall comply with the requirements of Division “CONCRETE”.
	2.3 Compacted aggregate subbase shall conform to ASTM C33, gradation 57.
	2.4 Reinforcing steel, welded wire fabric, forms, and curing compounds shall comply with the requirements of Division “CONCRETE”.  The minimum reinforcement shall be 6 x 6 10/10 welded wire fabric.
	2.5 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.

	2.6 Bolting shall be carbon steel conforming to ASTM A-307 with heavy hexagonal nuts.
	2.7 Angles, Channels, Beams, Bars and Rods shall be steel conforming to ASTM A-36 as applicable.
	2.8 ACCESS PANELS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	1. Nystrom
	2. Inland-Ryerson
	3. Karp Associates
	4. Or approved equal

	B. Fire rated access panels shall be a prime steel door and frame assembly with flush lock release and interior latch release.
	C. Panel shall have a 1½ hour B rating.
	D. Access panels shall be nominal 16 inch by 16 inch, unless noted otherwise.

	2.9 SLEEVES FOR RACEWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Sleeves for Rectangular Openings:  Galvanized sheet steel.
	1. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 50 inches and no side more than 16 inches, thickness shall be 0.052 inch.
	b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 1 or more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch.



	2.10 SLEEVE SEALS
	A. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Metraflex Co.
	d. Pipeline Seal and Insulator, Inc.
	e. Or approved equal.

	2. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	3. Pressure Plates:  Include two for each sealing element.
	4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.  Include one for each sealing element.



	PART 3   EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange, and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with...
	E. Right of Way:  Give to piping systems installed at a required slope.
	F. Any electrical box, device, conduit, or enclosure installed in any fire rated column, wall, or ceiling shall not reduce the fire rating of said column or wall.  The Contractor providing the device, box, conduit, or enclosure shall provide the requ...
	G. At penetrations of fire walls provide fire barrier penetration sealing system in conformance with Section FIRESTOPPING.  The seal shall also be provided at all floor penetrations in a multi-story building.  The sealing system shall have a 3 hour ra...
	H. Provide cover plates where conduit and raceways pass through floor, ceiling, or walls and are exposed in finished rooms.  Flanges shall fit snugly and shall be sized to cover the openings.  All escutcheons shall be chromium plated wing type with fa...

	3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Electrical penetrations occur when raceways, cables, wireways, or cable trays penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	E. Cut sleeves to length for mounting flush with both surfaces of walls.
	F. Extend sleeves installed in floors 2 inches above finished floor level.
	G. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable, unless indicated otherwise.
	H. Seal space outside of sleeves with grout for penetrations of concrete and masonry.
	1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; protect grout while curing.

	I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  Comply with requirements in Division 07 Section "Joint Seala...
	J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration sleeves with firestop materials.  Comply with re...
	K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for installing mechanical sleeve seals.

	3.3 SLEEVE-SEAL INSTALLATION
	A. Install to seal exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway or cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway or cable and ...

	3.4 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Secti...

	3.5 EQUIPMENT CONNECTION AND WIRING
	A. Unless specifically noted otherwise on the Drawings or elsewhere in the Specifications, all wiring, and all equipment connections shall be provided by the Electrical Contractor, including equipment requiring electrical services furnished under ot...
	B. The Electrical Contractor shall furnish and install all disconnect switches, NEC circuit protection, motor controllers, relays, and devices as required for all equipment to provide complete and operable electrical systems, unless the items are sp...
	C. Electrical Contractor shall verify horsepower, voltage, phase, starting requirements, quantity of wires, and wattage of all equipment which requires electrical connections before equipment purchase or rough-in, and shall install feeders, branch c...

	3.6 EQUIPMENT INSTALLATION
	A. All equipment shall be installed at locations indicated and oriented so as to be easily accessible.
	B. Assembly and installation of equipment shall be in strict accordance with manufacturer's installation instructions.  Equipment shall be securely anchored in place.  Care shall be exercised to correctly orient equipment before securing in place.
	C. Equipment Pads and Grouting
	1. Electrical Contractor shall furnish and install concrete pads for all equipment requiring same provided by Electrical Contractor.
	2. Floor-mounted equipment such as switchboards and transformers shall be provided with a suitable concrete pad.  Each pad shall have suitable hold-down bolts in pipe sleeves, of sufficient number to properly secure the apparatus.  Hold-down bolts sha...
	3. Pads, unless otherwise directed, shall extend 4 inches above the finished floor and shall be securely anchored to floor so that vibration or stresses cannot cause lateral movement.  Unless noted otherwise, install dowel rods on 18 inch centers arou...
	4. Where grouting is required, equipment shall be set to level by use of wedges where no jack screws are provided.  After grout has set up, the supporting jack screws or wedges shall be removed, and the holes left by removal of the wedges shall be dry...
	5. Maintain minimum clearances and workspace at equipment according to manufacturer’s written instructions and NFPA 70.

	D. Equipment Mounting.
	1. All equipment with moving parts shall be mounted on vibration supports suitable for the purpose of minimizing noise and vibration transmission unless otherwise specified, and in addition, shall be isolated from external connections such as piping...

	E. Platforms and Supporting Stands
	1. Each piece of equipment or apparatus suspended from the ceiling or mounted above the floor level shall be provided with suitable structural support, pipe stand, platform, or carrier in accordance with the best recognized practice and as approved by...
	2. Such supporting or mounting means shall be provided by this Contractor for all equipment furnished by him.
	3. Structural members of the building shall not be overloaded by such equipment.

	F. Cutting, Fitting, and Patching
	1. The Electrical Contractor shall do all cutting and drilling of masonry, steel, wood, or iron work and all fitting necessary for the proper installation of all electrical equipment and materials included in the Specifications or governed thereby.
	2. No cutting or drilling of the structure, of any kind, shall be done without first obtaining permission from the Architect.  All cutting and drilling shall be done under the supervision of the Contractor in strict accordance with instructions furnis...
	3. All patching and finishing shall be done by workmen skilled in the trades involved.


	3.7 TRENCHING AND BACKFILLING
	A. Trenching and backfilling shall be accomplished in accordance with the requirements of Division “SITEWORK” and with the following.
	B. Underground Electrical Services shall be installed in trenching dug specifically for such services.  Layout the trench routing using stakes and flags.  Do not proceed with excavation until the layout is approved by the Architect.
	C. The trench shall be dug so that the service shall be laid to the alignment and depth required, and it shall be excavated only so far in advance of installation as can be completed in one day.  The width of the trench shall be ample to permit the se...
	D. Materials to be excavated shall include earth, rock, or any other material encountered within the limits of trench excavation.  No adjustment in the contract price will be made on account of the presence or absence of shale, sandstone, masonry, roc...
	E. All excavated material shall be piled in a manner which will not endanger the work, and which will avoid obstructing sidewalks and driveways.  In general, excavated material shall be piled on the high side of the trench to form a dam to prevent sur...
	F. The Contractor may use trench digging machinery or employ hand methods but shall employ hand methods in locating underground utilities.
	G. All excavated materials not required or not suitable for backfill shall be disposed of by the Contractor.
	H. Sheeting and shoring shall be placed as necessary for the protection of the work and for the safety of personnel.
	I. The trench bottom shall be accurately graded to provide a uniform surface for the type of bedding specified.  Stones shall be removed as necessary to avoid point bearing.
	J. Whenever wet or otherwise unstable material that is incapable of properly supporting the conduit, duct, or structure is encountered in the bottom of the excavation, such material shall be over excavated to a depth to allow for construction of a sta...
	K. Any over depth excavation shall be backfilled with materials specified for backfilling the lower portions of trenches.
	L. The first six inches of trench depth above the utility shall be backfilled by hand with sand.  One hundred percent of this sand shall pass a 3/4 inch screen.  Ninety-five percent shall pass a No. 4 screen, and not over eight percent shall pass a No...
	M. Backfill shall be thoroughly compacted with an approved mechanical tamper, or, if the soil is of a granular nature, by puddling with hose and long pipe nozzle after the trench is backfilled, provided that under pavements and other surfacing, the b...
	N. Compaction requirements - All fill and backfill shall be compacted to the following percent of the maximum density obtained in accordance with ASTM D-1557, Method D (Modified Proctor).  Moisture contents shall range from 1% below to 4% above optimum.
	1. Below base of footings - 98%
	2. Beneath slabs on grade - 95%
	3. Beneath sidewalks and pavement - 95%
	4. Backfill against basement walls - minimum compacting required to achieve reasonable consolidation (approximately 80%).
	5. Lawns and planting areas - 88%

	O. In lawn or planting areas, the top 12 inches of backfill shall be topsoil.
	P. PERMITS, CERTIFICATES, LAWS AND ORDINANCES
	1. The Electrical Contractor shall, at his own expense, procure all certificates and licenses required of him by law for the execution of his work.  He shall comply with all Federal, State, and local laws, ordinances, rules, and regulations relating t...
	2. Following completion, a certificate of approval shall be secured from the local code enforcement authority and delivered to the Architect.

	Q. INSPECTION
	1. The Electrical Contractor shall, at his own expense, furnish electrical inspection as required by the local code enforcing agency, when applicable.  The Contractor shall notify the Electrical Inspector in writing upon the start of the job and a co...

	R. PAINTING
	1. Refinish surfaces marred or damaged by electrical work to original or specified condition.
	2. Replace marred or discolored factory, multiple coat, baked on finish surfaces.  Minor inconspicuous scratches may be “touched-up”.  Provide one spray can of each color of touch-up painted used to the Owner.
	3. The following items do not require painting.
	a. Equipment with a factory baked on finish.
	b. Receptacle and switch cover plates.
	c. Faceplates of instruments, equipment, and control panels.





	260519 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
	PART 1   - GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.

	B. Related Sections include the following:
	1. Division 01 Section “Construction Waste Management.”
	2. Division 26 Sections:
	a. “Common Work Results for Electrical”
	b. “Identification for Electrical Systems”



	1.2 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Qualification Data:  For testing agency.
	C. Field quality-control test reports.

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.

	1.5 COORDINATION
	A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.


	PART 2   - PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	1. American Insulated Wire Corp.; a Leviton Company.
	2. General Cable Corporation.
	3. Senator Wire & Cable Company.
	4. Southwire Company.
	5. Carol Cable.
	6. Or approved equal.

	B. Copper Conductors:  Comply with NEMA WC 70.
	C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN and XHHW.
	D. Multiconductor cabling:  Comply with NEMA WC 70 for metal clad cable, Type MC with ground conductor.

	2.2 CONNECTORS AND SPLICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	1. AFC Cable Systems, Inc.
	2. Hubbell Power Systems, Inc.
	3. O-Z/Gedney; EGS Electrical Group LLC.
	4. 3M; Electrical Products Division.
	5. Tyco Electronics Corp.
	6. Or approved equal.

	C. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.


	PART 3   - EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper.  Solid or stranded for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.  Minimum conductor size shall be No. 12 AWG.
	B. Branch Circuits:  Copper.  Solid or stranded for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.  Minimum conductor size shall be No. 12 AWG.
	C. Control Circuits:  Copper.  Solid or stranded for No. 10 AWG and smaller.  Minimum conductor size shall be No. 14 AWG.

	3.2 CONDUCTOR INSULATION AND WIRING METHODS
	A. Service Entrance:  Type THHN-THWN, single conductors in raceway.
	B. Exposed Feeders:  Type THHN-THWN, single conductors in raceway.
	C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, single conductors in raceway.
	D. Feeders Concealed below Slabs-on-Grade, and Underground:  Type THHN-THWN, single conductors in raceway.  Feeders shall not be encased within floor slabs.
	E. Exposed Branch Circuit:  Type THHN-THWN, single conductors in raceway.
	F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in raceway.  Metal clad cabling may be used for wiring within room from ceiling down to wall device. Metal clad cabling shall not be used for homeruns ...
	G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, single conductors in raceway.  Branch circuits shall not be encased in floor slabs.
	H. Class 1 Control Circuits:  Type THHN-THWN, in raceway.
	I. Class 2 Control Circuits:  Type THHN-THWN, in raceway.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members and follow surface contours where possible.
	E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems”.
	F. Identify and color-code conductors and cables according to Division 26 Section "Identification for Electrical Systems".
	G. Metal clad cabling shall be secured at intervals not exceeding 6 foot and shall be secured within 12 inches of every box, cabinet, fitting, or other termination.  Metal clad cable shall be supported by listed cable ties, steps, hangers, or other si...
	H. Provide anti short bushings at all metal clad cable terminations.
	I. No wiring shall be pulled until construction is such that there is no danger of moisture entering open raceways.  Protect all openings with caps or plugs until final connections are made.  Conduit shall be swabbed clean before pulling conductors.
	J. No thermoplastic conductors shall be pulled through raceways at ambient temperatures below 33oF.
	K. All insulated bushings shall be installed before pulling conductors.
	L. All wiring in panel gutters, pull boxes, and other accessible enclosures shall be tied and bundled with cable ties.
	M. When channels of LED fixtures are used as a raceway, Type THHN conductors shall be used throughout the fixtures as the branch circuit.
	N. Wiring shall be installed continuously between terminal points indicated or dictated by field conditions without intermediate splices or taps unless specifically authorized by the Architect.  Splices shall be made only in junction or terminal boxes.
	O. Feeder cables shall be spliced only at tap points.  Splices of any other nature shall not be permitted.
	P. Conductors shall not be subject to pulling tension in excess of 50 percent of yield strength of conductor.  Pulling lugs shall be attached to conductor with a sleeve or grip over the cable sheath to prevent slipping the insulation.
	Q. Where terminals and splices are taped with insulation tape, apply a minimum of two layers of electrical tape, half-lapped.

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	B. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	1. All joints between conductors shall be made with wire connectors.  Splices shall be in boxes and shall be accessible.  Branch circuit conductors #10 AWG and smaller shall be spliced together using properly sized and listed spring type insulated co...

	C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack.

	3.5 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to Division 07 Section "Penetration Firestopping”.

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:
	1. After installing conductors and cables and before electrical circuitry has been energized, test feeder conductors for compliance with requirements.
	2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.

	C. Test Reports:  Prepare a written report to record the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	D. Remove and replace malfunctioning units and retest as specified above.



	260526 GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
	PART 1   - GENERAL
	1.1 SUMMARY
	A. Section includes grounding systems and equipment, plus the following special applications:
	1. Underground distribution grounding.

	B. Related sections include the following:
	1. Division 01 Section “Construction Waste Management.”
	2. Division 26 Section:
	a. “Common Work Results for Electrical”



	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Informational Submittals:  Plans showing dimensioned as-built locations of grounding features specified in "Field Quality Control" Article, including the following:
	1. Test wells.
	2. Ground rods.
	3. Grounding arrangements and connections for separately derived systems.

	C. Qualification Data:  For qualified testing agency and testing agency's field supervisor.
	D. Field quality-control reports.
	E. Operation and Maintenance Data:  For grounding to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Instructions for periodic testing and inspection of grounding features at test wells grounding connections for separately derived systems.
	a. Tests shall determine if ground-resistance or impedance values remain within specified maximums, and instructions shall recommend corrective action if values do not.
	b. Include recommended testing intervals.



	1.3 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2   - PRODUCTS
	2.1 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors:  ASTM B 3.
	2. Stranded Conductors:  ASTM B 8.
	3. Tinned Conductors:  ASTM B 33.
	4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
	5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
	6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.
	7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.

	C. Grounding Bus:  Predrilled rectangular bars of annealed copper, 1/4 by 2 inches in cross section, with 9/32-inch drilled and tapped holes spaced 1-1/8 inches apart.  Stand-off insulators for mounting shall comply with UL 891 for use in switchboards...

	2.2 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at least two bolts.
	1. Pipe Connectors:  Clamp type, sized for pipe.

	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.

	2.3 GROUNDING ELECTRODES
	A. Ground Rods:  Copper-clad steel, sectional type; 3/4 inch by 10 feet in diameter.


	PART 3   - EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install solid copper conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger unless otherwise indicated.
	B. Underground Grounding Conductors:  Install bare tinned-copper conductor, No. 3/0 AWG minimum.
	1. Bury at least 24 inches below grade.

	C. Grounding Bus:  Install in electrical and IT equipment areas, and elsewhere as indicated.
	1. Install bus on insulated spacers 1 inch minimum from wall, 6 inches above finished floor unless otherwise indicated.

	D. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Underground Connections:  Welded connectors except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells:  Bolted connectors.
	4. Connections to Structural Steel:  Welded connectors.


	3.2 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
	A. Comply with IEEE C2 grounding requirements.

	3.3 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-mounted electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct electrical equipment.  Bond conducto...
	C. Heat-Tracing Cables:  Install a separate insulated equipment grounding conductor to each electric heat-tracing cable.  Bond conductor to heater units, piping, connected equipment, and components.
	D. Signal and Communication Equipment:  In addition to grounding and bonding required by NFPA 70, provide a separate grounding system complying with requirements in TIA/ATIS J-STD-607-A.
	1. For telephone, alarm, voice and data, and other communication equipment, provide No. 4 AWG minimum insulated grounding conductor in raceway from grounding electrode system to each service location, terminal cabinet, wiring closet, and central equip...
	2. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding conductor on a 1/4-by-4-by-12-inch grounding bus.
	3. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal.

	E. Panelboards:  Provide ground bushing on each incoming feeder conduit and connect to equipment ground bus.
	F. Transformers:  The neutral of each transformer shall be grounded by a separate grounding conductor connected to the grounding transformer.

	3.4 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Ground Rods:  Drive rods until tops are 2 inches below finished floor or final grade unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated.  Make connections without exposing steel or damaging coating if any.
	2. For grounding electrode system, install at least three rods spaced at least one-rod length from each other and located at least the same distance from other grounding electrodes, and connect to the service grounding electrode conductor.

	C. Test Wells:  Ground rod driven through drilled hole in bottom of handhole.
	1. Test Wells:  Install at least one test well for each service unless otherwise indicated.  Install at the ground rod electrically closest to service entrance.  Set top of test well flush with finished grade or floor.

	D. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install bonding so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is required, use a bolted clamp.

	E. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building.  Connect grounding conductors to main metal water ser...
	2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

	F. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of associated fans, blowers, electric heaters, and air cleaners.  Install tinned bonding jumper to bond across flexible duct connections to achieve continuity.
	G. Grounding for Steel Building Structure:  Install a driven ground rod at base of each corner column and at intermediate exterior columns at distances not more than 60 feet apart.

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections and prepare test reports.
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.
	3. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, at ground test wells, and at individual ground rods.  Make tests at ground rods before any co...
	a. Measure ground resistance no fewer than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	b. Perform tests by fall-of-potential method according to IEEE 81.

	4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, and key to the record of tests and observations.  Include the number of rods d...

	B. Grounding system will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.
	D. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms.
	2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms.
	3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms.
	4. Pad-Mounted Equipment:  5 ohms.

	E. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.



	260529 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
	PART 1   - GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Hangers and supports for electrical equipment and systems.
	2. Construction requirements for concrete bases.

	B. Related Sections include the following:
	1. Division 01 Section “Construction Waste Management.”


	1.2 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. IMC:  Intermediate metal conduit.
	C. RMC:  Rigid metal conduit.

	1.3 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design supports for multiple raceways, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	C. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Steel slotted support systems.
	2. Nonmetallic slotted support systems.

	B. Shop Drawings:  Signed and sealed by a qualified professional engineer.  Show fabrication and installation details and include calculations for the following:
	1. Trapeze hangers.  Include Product Data for components.
	2. Steel slotted channel systems.  Include Product Data for components.
	3. Nonmetallic slotted channel systems.  Include Product Data for components.
	4. Equipment supports.

	C. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel”.
	B. Comply with NFPA 70.

	1.6 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in Division 07.


	PART 2   - PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. ERICO International Corporation.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut; Tyco International, Ltd.
	g. Wesanco, Inc.
	h. Or approved equal.

	2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
	3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	4. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4.
	5. Channel Dimensions:  Selected for applicable load criteria.

	B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	C. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape o...
	E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	1) Hilti Inc.
	2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	3) MKT Fastening, LLC.
	4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.
	5) Or approved equal.


	2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in hardened portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	1) Cooper B-Line, Inc.; a division of Cooper Industries.
	2) Empire Tool and Manufacturing Co., Inc.
	3) Hilti Inc.
	4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	5) MKT Fastening, LLC.
	6) Or approved equal.


	3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	6. Toggle Bolts:  All-steel springhead type.
	7. Hanger Rods:  Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes and plates.


	PART 3   - EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in diameter.
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted or other support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps.
	2. Whenever possible, conduit shall be top mounted.
	3. Each conduit shall be individually clamped to supports.
	4. Parallel runs of conduit shall be grouped and fastened to walls with wall brackets of steel channel or knee-braced angles.

	D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze supports.
	E. Where conduit runs vertically, approved riser clamps, brackets, or other means shall be utilized to support conduit at 8 foot center-to-center, maximum.
	F. Single runs of conduit shall be fastened to walls with one-hole straps or conduit clamps and to beams and trusses with beam clamps.
	G. Peforated band iron, piano wire, or steel wire hangers will not be permitted as conduit hangers or supports.  Conduit shall not be hung from wire supporting ceiling grid systems.

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Raceway Support Methods:  In addition to methods described in NECA 1, RMC may be supported by openings through structure members, as permitted in NFPA 70.
	C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood:  Fasten with lag screws or through bolts.
	2. To New Concrete:  Bolt to concrete inserts.
	3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete:  Expansion anchor fasteners.
	5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm) thick or greater.  Do not use for anchorage to lightweight-aggregate concrete...
	6. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and nuts.
	7. To Light Steel:  Sheet metal screws.
	8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate by mea...

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding:  Comply with AWS D1.1/D1.1M.

	3.4 CONCRETE BASES
	A. Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	B. Use 3000-psi, 28-day compressive-strength concrete.  Concrete materials, reinforcement, and placement requirements are specified in Division 03 Section "Cast-in-Place Concrete”.
	C. Anchor equipment to concrete base.
	1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.
	3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.


	3.5 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

	B. Touchup:  Comply with requirements in Division 09 Painting Sections for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	260533 RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
	PART 1   - GENERAL
	1.1 SUMMARY
	A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
	B. Related Sections include the following:
	1. Division 01 Section "Construction Waste Management".
	2. Division 26 Section "Underground Ducts and Raceways for Electrical Systems" for exterior ductbanks, and underground utility construction.
	3. Division 26 Section “Common Work Results for Electrical”.
	4. Division 26 Section “Hangers and Supports for Electrical Systems” for raceway and box supports.


	1.2 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. ENT:  Electrical nonmetallic tubing.
	C. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	D. FMC:  Flexible metal conduit.
	E. IMC:  Intermediate metal conduit.
	F. LFMC:  Liquidtight flexible metal conduit.
	G. LFNC:  Liquidtight flexible nonmetallic conduit.
	H. NBR:  Acrylonitrile-butadiene rubber.
	I. RNC:  Rigid nonmetallic conduit.

	1.3 SUBMITTALS
	A. Product Data:  For conduit, boxes, wireways and fittings, hinged-cover enclosures, and cabinets.
	B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, details, and attachments to other work.
	1. Custom enclosures and cabinets.

	C. Qualification Data:  For professional engineer and testing agency.
	D. Source quality-control test reports.

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2   - PRODUCTS
	2.1 METAL CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	1. AFC Cable Systems, Inc.
	2. Alflex Inc.
	3. Allied Tube & Conduit; a Tyco International Ltd. Co.
	4. Anamet Electrical, Inc.; Anaconda Metal Hose.
	5. Electri-Flex Co.
	6. Manhattan/CDT/Cole-Flex.
	7. Maverick Tube Corporation.
	8. O-Z Gedney; a unit of General Signal.
	9. Wheatland Tube Company.
	10. Or approved equal.

	B. Rigid Steel Conduit:  ANSI C80.1.
	C. IMC:  ANSI C80.6.
	D. EMT:  ANSI C80.3.
	E. FMC:  Zinc-coated steel.
	F. LFMC:  Flexible steel conduit with PVC jacket.
	G. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.
	2. Fittings for EMT:  Steel compression type.  Set screw and indention type fittings are not allowed.
	3. Fittings for rigid steel conduit shall be threaded.
	4. Expansion fittings shall be galvanized ductile or malleable iron.  Rigid conduit expansion fittings shall be DZ/Gedney type AX or approved equal.  EMT fittings shall be DZ/Gedney type TX with compression fitting or approved equal.

	H. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies and compounded for use to lubricate and protect threaded raceway joints from corrosion and enhance their conductivity.

	2.2 NONMETALLIC CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	1. AFC Cable Systems, Inc.
	2. Anamet Electrical, Inc.; Anaconda Metal Hose.
	3. Arnco Corporation.
	4. CANTEX Inc.
	5. CertainTeed Corp.; Pipe & Plastics Group.
	6. Condux International, Inc.
	7. ElecSYS, Inc.
	8. Electri-Flex Co.
	9. Lamson & Sessions; Carlon Electrical Products.
	10. Manhattan/CDT/Cole-Flex.
	11. RACO; a Hubbell Company.
	12. Thomas & Betts Corporation.
	13. Or approved equal.

	B. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.
	C. LFNC:  UL 1660.
	D. Fittings for RNC:  NEMA TC 3; match to conduit or tubing type and material.
	E. Fittings for LFNC:  UL 514B.

	2.3 METAL WIREWAYS
	A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	1. Cooper B-Line, Inc.
	2. Hoffman.
	3. Square D; Schneider Electric.
	4. Or approved equal.

	B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise indicated.
	C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers:  Hinged type unless otherwise indicated.
	E. Finish:  Manufacturer's standard enamel finish.

	2.4 BOXES, ENCLOSURES AND CABINETS
	A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
	2. EGS/Appleton Electric.
	3. Erickson Electrical Equipment Company.
	4. Hoffman.
	5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
	6. O-Z/Gedney; a unit of General Signal.
	7. RACO; a Hubbell Company.
	8. Robroy Industries, Inc.; Enclosure Division.
	9. Scott Fetzer Co.; Adalet Division.
	10. Spring City Electrical Manufacturing Company.
	11. Thomas & Betts Corporation.
	12. Walker Systems, Inc.; Wiremold Company (The).
	13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.
	14. Or approved equal.

	B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	D. Nonmetallic Outlet and Device Boxes:  NEMA OS 2.
	E. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	F. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, galvanized, cast iron with gasketed cover.
	G. Stainless Steel Outlet and Devices Boxes:  ASTM A351, CF8M
	H. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, unless otherwise indicated.
	1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
	2. Nonmetallic Enclosures:  Plastic.

	I. Cabinets:
	1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.



	PART 3   - EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:
	1. Exposed Conduit:  Rigid steel conduit.
	2. Concealed Conduit, Aboveground:  Rigid steel conduit or EMT.
	3. Underground Conduit:  RNC, Type EPC-40-PVC, direct buried, unless noted otherwise.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC.
	5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.  Cast malleable iron with threaded hubs and vellumoid gasket.

	B. Comply with the following indoor applications, unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage:  EMT or rigid metal conduit.
	2. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit or IMC.
	3. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet locations.
	5. Damp or Wet Locations:  Rigid steel conduit or IMC.
	6. Boxes and Enclosures:  NEMA 250, Type 1 except use NEMA 250, type 4, stainless steel in damp or wet conditions.
	a. Minimum outlet box depth shall be 2 1/8 inches.
	b. Four inch octagonal outlet boxes shall be provided for wall and ceiling mounted fixtures.  Outlet boxes shall be provided with fixture studs as required for mounting fixture.  Swivel aligners shall be provided for all suspended fixtures.
	c. Four inch square outlet boxes shall be provided for switches and convenience outlet boxes.  A 4 inch by 2 1/8 inch handy box may be used for these devices when only one raceway enters the outlet box.
	d. Four inch square outlet boxes shall be provided for voice outlets, data outlets, and other special system outlets unless larger outlet boxes are specified elsewhere.
	e. Square cornered boxes shall be provided in block and brick wall construction.

	7. Boxes and enclosures in inmate areas:  NEMA 250, Type 1.  Cast malleable iron with threaded hubs and vellumoid gasket.

	C. Minimum Raceway Size:  1/2-inch trade size.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.


	3.2 INSTALLATION
	A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.
	B. Keep raceways at least 12 inches away from parallel runs of flues and uninsulated steam or hot-water pipes, 6 inches if crossing.  Where lines are insulated, conduit parallel or crossing shall be at least 2 inches away.  Install horizontal raceway ...
	C. Complete raceway installation before starting conductor installation.  All conduit shall be swabbed and cleaned before pulling wire.
	D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical Systems".  Conduit shall be securely fastened in place within 3 feet of each outlet box, junction box, cabinet, or fitting and shall be supported at least eve...
	E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for communications conduits, for which fewer bends are allowed.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.
	H. Do not embed raceways in slabs.
	I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors, including conductors smaller than No. 4 AWG.
	K. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.
	L. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that...
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where otherwise required by NFPA 70.

	M. Flexible Conduit Connections:  Use maximum of 72 inches of flexible conduit for equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations subject to severe physical damage.
	2. Use LFMC in damp or wet locations not subject to severe physical damage.

	N. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block and install box flush with surface of wall.
	O. Metallic conduit systems shall be electrically continuous in their entirety.
	P. All conduit shall be capped before concrete is poured.
	Q. Outlet boxes shall be provided for all devices.  Pull boxes and junction boxes shall be provided at all points of splicing and tapping.
	R. Boxes shall not be installed back-to-back in any wall but shall be staggered at least 12 inches apart.
	S. Boxes and supports shall be fastened to wood with wood screws or screw-type nails of equal holding strength with bolts and expansion shields on concrete or brick, with toggle bolts on hollow masonry block and with screws or welded studs on steel ...
	T. Threaded studs driven in by powder charge and provided with lock washers and nuts, or nail-type nylon anchors, may be used in lieu of wood screws, expansion shields or machine screws.
	U. Outlet boxes in lay-in ceilings shall be supported by bar hangers anchored to the ceiling construction.
	V. Connections between outlet boxes on the opposite sides of a wall shall be made with conduit employing the use of two 90 degree bends from box to box.
	W. All boxes shall be accessible.
	X. Conduit shall be run with smooth, easy bends.  Exposed conduit shall be run parallel or perpendicular to walls, ceilings, beams, and columns.  Concealed conduit may be run at angles other than parallel or perpendicular to building lines but shall b...
	Y. Conduit bends and elbows shall be long-sweep, large radii when required by cable manufacturer.
	Z. Utilize grounding/bonding jumpers with u-bolt connections and tinned copper braid at expansion fittings.
	AA. Raceways that pass through insulated metal panels shall be sealed around penetration.

	3.3 INSTALLATION OF UNDERGROUND CONDUIT
	A. Direct-Buried Conduit:
	1. Excavate trench bottom to provide firm and uniform support for conduit.
	2. Install backfill as specified.
	3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of conduit run, leaving conduit at end of run free to move with expansion and contraction as temperature changes during this process.  Firmly hand tamp back...
	4. Install manufactured duct elbows for stub-ups at equipment and at building entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts throughout the length of the elbow.
	5. Install manufactured rigid steel conduit elbows for stub-ups at equipment and at building entrances through the floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose and encase coupling with 3 inches of concrete.
	b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 60 inches from edge of equipment pad or foundation.  Install insulated grounding bushings on terminations at equipment.

	6. Warning Tape:  Bury magnetic warning tape approximately 12 inches above direct-buried conduits, as specified in Division 26 Section “Underground Ducts and Raceways for Electrical Systems”.


	3.4 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Section "Penetration Fi...

	3.5 PROTECTION
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.




	260536 CABLE TRAYS FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes aluminum cable trays and accessories.
	B. This section covers and applies to all work specified in Division 27.
	C. Related sections include the following:
	1. Division 7 Section “Penetration Firestopping”.
	2. Division 26 Sections:
	a. “Common Work Results for Electrical”
	b.  “Grounding and Bonding for Electrical Systems”
	c. “Hangers and Supports for Electrical Systems”



	1.3 SUBMITTALS
	A. Product Data:  Include data indicating dimensions and finishes for each type of cable tray indicated.
	B. Shop Drawings:  For each type of cable tray.
	1. Show fabrication and installation details of cable tray, including plans, elevations, and sections of components and attachments to other construction elements.  Designate components and accessories, including clamps, brackets, hanger rods, splice-...

	C. Field quality-control reports.
	D. Operation and Maintenance Data:  For cable trays to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain cable tray components through one source from a single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.

	1.5 DELIVERY, STORAGE AND HANDLING
	A. Store indoors to prevent water or other foreign materials from staining or adhering to cable tray.  Unpack and dry wet materials before storage.


	PART 2 -  PRODUCTS
	2.1 CABLE RUNWAY
	A. Manufactures: Subject to compliance with requirements, provide products by one of the following:
	1. Chatsworth

	B. Materials and Finishes:
	1. 1.5 inches high x 0.4 inches wide tubular steel with 0.065 inch wall thickness.
	2. 1.5 inch wide cross members welded between the rack stringers on 12 inch intervals.
	3. Finishes: Powder coat paint in black.

	C. Fittings:
	1. Cable Runway Splices: Mechanically connect rack sections and turns together end-to-end to form a continuous pathway for cables. Finish to match ladder rack.
	2. Cable Runway Supports: Sized to match the width of runway that is supported. Finish to match runway.
	3. Pathway Dividers: 6.8 inch high x 1.5 inch wide x 2.2 inch deep.
	4. Cross Radius Drop and Stinger Radius Drop: 0.060 inch thick steel, 4.6 inches high x 6.1 inches.
	5. Cable retaining posts.
	6. Cable runway protective end caps.


	2.2 WARNING SIGNS
	A. Lettering:  1-1/2-inch-high, black letters on yellow background with legend "WARNING!  NOT TO BE USED AS WALKWAY, LADDER, OR SUPPORT FOR LADDERS OR PERSONNEL".
	B. Materials and fastening are specified in Division 26 Section "Identification for Electrical Systems”.

	2.3 SOURCE QUALITY CONTROL
	A. Perform design and production tests according to NEMA VE 1.


	PART 3 -  EXECUTION
	3.1 CABLE TRAY INSTALLATION
	A. Comply with recommendations in NEMA VE 2.  Install as a complete system, including all necessary fasteners, hold-down clips, splice-plate support systems, barrier strips, hinged horizontal and vertical splice plates, elbows, reducers, tees, and cro...
	B. Remove burrs and sharp edges from cable trays.
	C. Fasten cable tray supports to building structure and install seismic restraints.
	1. Design each fastener and support to carry load indicated by seismic requirements and to comply with seismic-restraint according to Division 26 Section "Vibration and Seismic Controls for Electrical Systems".
	2. Place supports so that spans do not exceed maximum spans on schedules.
	3. Construct supports from channel members, threaded rods, and other appurtenances furnished by cable tray manufacturer.  Arrange supports in trapeze or wall-bracket form as required by application.
	4. Support bus assembly to prevent twisting from eccentric loading.
	5. Locate and install supports according to NEMA VE 1.

	D. Make connections to equipment with flanged fittings fastened to cable tray and to equipment.  Support cable tray independent of fittings.  Do not carry weight of cable tray on equipment enclosure.
	E. Install expansion connectors where cable tray crosses building expansion joint and in cable tray runs that exceed dimensions recommended in NEMA VE 1.  Space connectors and set gaps according to applicable standard.
	F. Make changes in direction and elevation using standard fittings.
	G. Make cable tray connections using standard fittings.
	H. Seal penetrations through fire and smoke barriers according to Division 07 Section "Penetration Firestopping”.
	I. Sleeves for Future Cables:  Install capped sleeves for future cables through firestop-sealed cable tray penetrations of fire and smoke barriers.
	J. Workspace:  Install cable trays with enough space to permit access for installing cables.
	K. After installation of cable trays is completed, install warning signs in visible locations on or near cable trays.
	L. Cable Runway: Provide protective end caps on all exposed ends. Provide cable retaining posts on stingers edges. Provide radius drops where cables exit cable runway.

	3.2 CABLE INSTALLATION
	A. Install cables only when cable tray installation has been completed and inspected.
	B. Fasten cables on horizontal runs with cable clamps or cable ties as recommended by NEMA VE 2.  Tighten clamps only enough to secure the cable, without indenting the cable jacket.  Install cable ties with a tool that includes an automatic pressure-l...
	C. On vertical runs, fasten cables to tray every 18 inches.  Install intermediate supports when cable weight exceeds the load-carrying capacity of the tray rungs.

	3.3 CONNECTIONS
	A. Ground cable trays according to manufacturer's written instructions.
	B. Install an insulated equipment grounding conductor with cable tray, in addition to those required by NFPA 70.

	3.4 FIELD QUALITY CONTROL
	A. After installing cable trays and after electrical circuitry has been energized, survey for compliance with requirements.  Perform the following field quality-control survey:
	1. Visually inspect cable insulation for damage.  Correct sharp corners, protuberances in cable tray, vibration, and thermal expansion and contraction conditions, which may cause or have caused damage.
	2. Verify that the number, size, and voltage of cables in cable tray do not exceed that permitted by NFPA 70.  Verify that communication or data-processing circuits are separated from power circuits by barriers.
	3. Verify that there is no intrusion of such items as pipe, hangers, or other equipment that could damage cables.
	4. Remove deposits of dust, industrial process materials, trash of any description, and any blockage of tray ventilation.
	5. Visually inspect each cable tray joint and each ground connection for mechanical continuity.  Check bolted connections between sections for corrosion.  Clean and retorque in suspect areas.
	6. Check for missing or damaged bolts, bolt heads, or nuts.  When found, replace with specified hardware.
	7. Perform visual and mechanical checks for adequacy of cable tray grounding; verify that all takeoff raceways are bonded to cable tray.

	B. Report results in writing.
	3.5 PROTECTION
	A. Protect installed cable trays.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by cable tray manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by cable tray manufacturer.
	3. Install temporary protection for cables in open trays to protect exposed cables from falling objects or debris during construction.  Temporary protection for cables and cable tray can be constructed of wood or metal materials until the risk of dama...




	260543 UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS
	PART 1   - GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Conduit, ducts, and duct accessories for direct-buried and concrete-encased duct banks.
	2. Handholes and pull boxes.

	B. Related sections include the following:
	1. Division 26 Section “Common Work Results for Electrical Systems”


	1.2 DEFINITION
	A. RNC:  Rigid nonmetallic conduit.

	1.3 SUBMITTALS
	A. Product Data:  For the following:
	1. Duct-bank materials, including separators and miscellaneous components.
	2. Ducts and conduits and their accessories, including elbows, end bells, bends, fittings, and solvent cement.
	3. Accessories for handholes and pull boxes.
	4. Warning tape.
	5. Handholes.

	B. Product Certificates:  For concrete and steel used in precast concrete pull boxes and handholes, as required by ASTM C 858.
	C. Qualification Data:  For professional engineer and testing agency.
	D. Source quality-control test reports.
	E. Field quality-control test reports.

	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing indicated.
	B. Comply with ANSI C2.
	C. Comply with NFPA 70.

	1.5 DELIVERY, STORAGE AND HANDLING
	A. Deliver ducts to Project site with ends capped.  Store nonmetallic ducts with supports to prevent bending, warping, and deforming.  Nonmetallic conduit shall be protected from the direct rays of the sun.
	B. Store handholes at Project site as recommended by manufacturer to prevent physical damage.  Arrange so identification markings are visible.
	C. Lift and support handholes units only at designated lifting or supporting points.

	1.6 PROJECT CONDITIONS
	A. Interruption of Existing Electrical and Communication Service:  Do not interrupt electrical or communication service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide ...
	1. Notify Architect no fewer than seven days in advance of proposed interruption of communication service.
	2. Do not proceed with interruption of communication service without Architect's written permission.


	1.7 COORDINATION
	A. Coordinate layout and installation of ducts, handholes, and pull boxes with final arrangement of other utilities, site grading, and surface features as determined in the field.
	B. Coordinate elevations of ducts and duct-bank entrances into handholes with final locations and profiles of ducts and duct banks as determined by coordination with other utilities, underground obstructions, and surface features.  Revise locations an...


	PART 2   - PRODUCTS
	2.1 CONDUIT
	A. Rigid Steel Conduit:  Galvanized.  Comply with ANSI C80.1.
	B. RNC:  NEMA TC 2, Type EPC-40-PVC, UL 651, with matching fittings by same manufacturer as the conduit, complying with NEMA TC 3 and UL 514B.

	2.2 NONMETALLIC DUCTS AND DUCT ACCESSORIES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cantex, Inc.
	2. CertainTeed Corp.; Pipe & Plastics Group.
	3. IPEX Inc.
	4. Lamson & Sessions; Carlon Electrical Products.
	5. Or Approved Equal.

	B. Underground Plastic Utilities Duct:  NEMA TC 6 & 8, Type DB-60-PVC, ASTM F 512, with matching fittings by the same manufacturer as the duct, complying with NEMA TC 9.
	C. Duct Accessories:
	1. Duct Separators:  Factory-fabricated rigid PVC interlocking spacers, sized for type and sizes of ducts with which used, and selected to provide minimum duct spacings indicated while supporting ducts during concreting or backfilling.  Solid plane ty...
	2. Warning Tape:
	a. Tape:
	1) Recommended by manufacturer for the method of installation and suitable to identify and locate underground utility lines.
	2) Printing on tape shall be permanent and shall not be damaged by burial operations.
	3) Tape material and ink shall be chemically inert, and not subject to degrading when exposed to acids, alkalis, and other destructive substances commonly found in soils.

	b. Color and Printing:
	1) Comply with ANSI Z535.1 through ANSI Z535.5.
	2) Inscriptions for Tapes:  COMMUNICATIONS CABLE for communications ducts and ELECTRIC for electric ducts.
	3) Communications tape shall be orange and electric shall be red.

	c. Tag:
	1) Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid aluminum-foil core, and a clear protective film that allows inspection of the continuity of the conductive core, bright-colored, compounded for direct-buria...
	2) Overall Thickness:  5 mils.
	3) Foil Core Thickness:  0.35 mil.
	4) Weight:  28 lb/1000 sq. ft.
	5) 3-Inch (75-mm) Tensile According to ASTM D 882:  70 lbf, and 4600 psi.




	2.3 HANDHOLES AND PULL BOXES OTHER THAN PRECAST CONCRETE
	A. Description:  Comply with SCTE 77.
	1. Color:  Gray.
	2. Configuration:  Units shall be designed for flush burial and have open bottom unless otherwise indicated.
	3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure.
	4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	5. Cover Legend:  Molded lettering,
	a. "ELECTRIC."
	b. Tier level number, indicating that the unit complies with the structural load test for that tier according to SCTE 77.

	6. Direct-Buried Wiring Entrance Provisions:  Knockouts equipped with insulated bushings or end-bell fittings, retained to suit box material, sized for wiring indicated, and arranged for secure, fixed installation in enclosure wall.
	7. Duct Entrance Provisions:  Duct-terminating fittings shall mate with entering ducts for secure, fixed installation in enclosure wall.
	8. Handholes 12 inches wide by 24 inches long and larger shall have factory-installed inserts for cable racks and pulling-in irons.

	B. Polymer Concrete Handholes and Pull Boxes with Polymer Concrete Cover:  Molded of sand and aggregate, bound together with a polymer resin, and reinforced with steel or fiberglass or a combination of the two.  Handholes and pull boxes shall comply w...
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation.
	d. Hubbell Power Systems; Lenoir City Division.
	e. NewBasis.
	f. Or Approved Equal.



	2.4 SOURCE QUALITY CONTROL
	A. Test and inspect precast concrete utility structures according to ASTM C 1037.


	PART 3   - EXECUTION
	3.1 UNDERGROUND DUCT APPLICATION
	A. Underground Ducts for Electric:  RNC, NEMA Type EPC-40-PVC in concrete-encased duct bank, unless otherwise indicated.

	3.2 UNDERGROUND ENCLOSURE APPLICATION
	A. Handholes and Pull Boxes:
	1. Do not place unit in roadways or other deliberate traffic path.
	2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, Nondeliberate Loading by Heavy Vehicles:  Polymer concrete, SCTE 77, Tier 15 or Tier 22 structural load rating.
	3. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate Loading by Vehicles:  Polymer concrete units, SCTE 77, Tier 15 or Tier 22 structural load rating.
	4. Units Subject to Light-Duty Pedestrian Traffic Only:  Polymer concrete units, SCTE 77, Tier 15 or Tier 22 structural load rating.


	3.3 EARTHWORK
	A. Excavation and Backfill: Comply with Division 02 “Sitework”.
	B. Restore surface features at areas disturbed by excavation and reestablish original grades, unless otherwise indicated.  Replace removed sod immediately after backfilling is completed.
	C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.  Restore vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and mulching.
	D. Cut and patch existing pavement in the path of underground ducts and utility structures.

	3.4 DUCT INSTALLATION
	A. Curves and Bends:  Use 5-degree angle couplings for small changes in direction.  Use manufactured long sweep bends minimum of 48 inches, both horizontally and vertically, at other locations, unless otherwise indicated.
	B. Joints:  Use solvent-cemented joints in ducts and fittings and make watertight according to manufacturer's written instructions.  Stagger couplings so those of adjacent ducts do not lie in same plane.
	C. Duct Entrances to Polymer Concrete Handholes:  Use end bells, spaced approximately 10 inches o.c. for 5-inch ducts, and vary proportionately for other duct sizes.
	1. Begin change from regular spacing to end-bell spacing 10 feet (3 m) from the end bell without reducing duct line slope and without forming a trap in the line.
	2. Direct-Buried Duct Banks:  Install an expansion and deflection fitting in each conduit in the area of disturbed earth adjacent to handhole.
	3. Grout end bells into structure walls from both sides to provide watertight entrances.

	D. Sealing:  Provide temporary closure at terminations of ducts that have cables pulled.  Seal spare ducts at terminations.  Use sealing polyethylene plugs to withstand at least 15-psig hydrostatic pressure.
	E. Pulling Cord:  Install 100-lbf-test nylon cord in all ducts provided, including spares.
	F. Concrete-Encased Ducts:  Support ducts on duct separators.
	1. Separator Installation:  Space separators close enough to prevent sagging and deforming of ducts, with not less than 4 spacers per 20 feet of duct.  Secure separators to earth and to ducts to prevent floating during concreting.  Stagger separators ...
	2. Concreting Sequence:  Pour each run of envelope between terminations in one continuous operation.
	a. Start at one end and finish at the other, allowing for expansion and contraction of ducts as their temperature changes during and after the pour.  Use expansion fittings installed according to manufacturer's written recommendations or use other spe...
	b. If more than one pour is necessary, terminate each pour in a vertical plane and install 3/4-inch reinforcing rod dowels extending 18 inches into concrete on both sides of joint near corners of envelope.

	3. Pouring Concrete:  Spade concrete carefully during pours to prevent voids under and between conduits and at exterior surface of envelope.  Do not allow a heavy mass of concrete to fall directly onto ducts.  Use a plank to direct concrete down sides...
	4. Forms:  Use walls of trench to form side walls of duct bank where soil is self-supporting and concrete envelope can be poured without soil inclusions; otherwise, use forms.
	5. Minimum Space between Ducts:  3 inches between ducts and exterior envelope wall, 1.5 inches between ducts for like services.
	6. Depth:  Install top of duct bank at least 24 inches below grade, unless otherwise indicated.
	7. Provide pulling eyes opposite each duct entry.
	8. Warning Tape:  Bury warning tape approximately 12 inches above all concrete-encased ducts and duct banks.  Align tape parallel to and within 3 inches of the centerline of duct bank.  Provide an additional warning tape for each 12-inch increment of ...


	3.5 INSTALLATION OF HANDHOLES AND PULL BOXES
	A. Install handholes and pull boxes level and plumb and with orientation and depth coordinated with connecting ducts to minimize bends and deflections required for proper entrances.  Use pull box extension if required to match depths of ducts, and sea...
	B. Unless otherwise indicated, support units on a level 6-inch-thick bed of crushed stone or gravel, graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.
	C. Elevation:  Set so cover surface will be flush with finished grade.
	D. Install handholes and pull boxes with bottom below the frost line, below grade.
	E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cables and conductors and as indicated.  Retain arm lengths to be long enough to provide spare space for f...
	F. Field-cut openings for ducts and conduits according to enclosure manufacturer's written instructions.  Cut wall of enclosure with a tool designed for material to be cut.  Size holes for terminating fittings to be used, and seal around penetrations ...
	G. For enclosures installed in asphalt paving and subject to occasional, nondeliberate, heavy-vehicle loading, form and pour a concrete ring encircling, and in contact with, enclosure and with top surface screeded to top of box cover frame.  Bottom of...
	1. Concrete:  3000 psi, 28-day strength, complying with Division 03 Section "Cast-in-Place Concrete", with a troweled finish.
	2. Dimensions:  10 inches wide by 12 inches deep.


	3.6 GROUNDING
	A. Comply with IEEE C2 grounding requirements.

	3.7 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections and prepare test reports:
	1. Demonstrate capability and compliance with requirements on completion of installation of underground ducts.
	2. At the completion of construction of ductbank, pull an aluminum or wood mandrel and brush or pig through all conduits in the presence of Owner’s Representative to verify accessibility and cleanliness of conduit systems.  If obstructions are indicat...
	3. Test grounding to ensure electrical continuity of grounding and bonding connections.  Measure and report ground resistance.

	B. Correct deficiencies and retest as specified above to demonstrate compliance.

	3.8 CLEANING
	A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts.  Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout ducts.



	260553 IDENTIFICATION FOR ELECTRICAL SYSTEMS
	PART 1   - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Identification for raceways.
	2. Identification for conductors and communication and control cables.
	3. Underground-line warning tape.
	4. Warning labels and signs including arc flash labeling.
	5. Instruction signs.
	6. Equipment identification labels.
	7. Miscellaneous identification products.

	B. Related Sections include the following:
	1. Division 01 Section “Construction Waste Management”


	1.2 SUBMITTALS
	A. Product Data:  For each electrical identification product indicated.
	B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting provisions, and graphic features of identification products.
	C. Identification Schedule:  An index of nomenclature of electrical equipment and system components used in identification signs and labels.

	1.3 QUALITY ASSURANCE
	A. Comply with NFPA 70.
	B. Comply with NFPA 70E.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535 for arc flash labels.
	E. Comply with OSHA requirements for electrical labeling.

	1.4 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in the Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes, stand...
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2   - PRODUCTS
	2.1 CONDUCTOR IDENTIFICATION MATERIALS
	A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide.
	B. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.

	2.2 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	C. Baked-Enamel Warning Signs:
	1. Preprinted aluminum signs punched or drilled for fasteners, with colors, legend, and size required for application.
	2. 1/4-inch grommets in corners for mounting.
	3. Nominal size, 7 by 10 inches.

	D. Metal-Backed, Butyrate Warning Signs:
	1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-inch (1-mm) galvanized-steel backing; and with colors, legend, and size required for application.
	2. 1/4-inch grommets in corners for mounting.
	3. Nominal size, 10 by 14 inches.

	E. Warning label and sign shall include, but are not limited to, the following legends:
	1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES”.
	2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES".


	2.3 INSTRUCTION SIGNS
	A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. inches and 1/8 inch thick for larger sizes.
	1. Engraved legend with black letters on white face.
	2. Punched or drilled for mechanical fasteners.
	3. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.

	B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch.

	2.4 EQUIPMENT IDENTIFICATION LABELS
	A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed.
	1. Equipment Label Text Height:  Equipment name 3/16 inch; all other text 1/8 inch.
	2. Equipment Label Minimum Size:  2 inch by 4 inch.
	3. Equipment Label (other than automatic transfer switches) shall identify equipment name, equipment ampere and voltage ratings, and circuit feeding equipment.
	4. Labels for equipment shall be white letters on black background.

	B. Stenciled Legend:  In nonfading, waterproof black ink.

	2.5 CABLE TIES
	A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, Type 6/6 nylon.
	1. Minimum Width:  3/16 inch.
	2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi.
	3. Temperature Range:  Minus 40 to plus 185 deg F.
	4. Color:  Black except where used for color-coding.

	B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, self extinguishing, one piece, self locking, Type 6/6 nylon.
	1. Minimum Width:  3/16 inch.
	2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi.
	3. Temperature Range:  Minus 40 to plus 185 deg F.
	4. Color:  Black.

	C. Plenum-Rated Cable Ties:  Self extinguishing, UV stabilized, one piece, self locking.
	1. Minimum Width:  3/16 inch.
	2. Tensile Strength at 73 deg F, According to ASTM D 638:  7000 psi.
	3. UL 94 Flame Rating:  94V-0.
	4. Temperature Range:  Minus 50 to plus 284 deg F.
	5. Color:  Black.


	2.6 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and application requirements.  Select paint system applicable for surface material and location (exterior or interior).
	B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws, or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3   - EXECUTION
	3.1 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	F. Metal Tags:  Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	G. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below:
	1. Outdoors:  UV-stabilized nylon.
	2. In Spaces Handling Environmental Air:  Plenum rated.

	H. Underground-Line Warning Tape:  During backfilling of trenches install continuous underground-line warning tape directly above line at 6 to 8 inches below finished grade.  Use multiple tapes where width of multiple lines installed in a common trenc...

	3.2 IDENTIFICATION SCHEDULE
	A. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in pull and junction boxes, and handholes, use color-coding conductor tape to identify the phase.
	1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed below for ungrounded service, feeder, and branch-circuit conductors.
	a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if authorities having jurisdiction permit.
	b. Colors for 208/120-V Circuits:
	1) Phase A:  Black.
	2) Phase B:  Red.
	3) Phase C:  Blue.

	c. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum distance of 6 inches from terminal points and in boxes where splices or taps are made.  Apply last two turns of tape with no tension to prevent possible unwinding...


	B. Power-Circuit Conductor Identification, more than 600 V:  For conductors in vaults, pull and junction boxes, manholes, and handholes, use stamped brass metal tags.  Secure with self locking cabling tie fastener.
	C. Install instructional sign including the color-code for grounded and ungrounded conductors using adhesive-film-type labels.
	D. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source.
	E. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and signal connections.
	1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull points.  Identify by system and circuit designation.
	2. Use system of marker tape designations that is uniform and consistent with system used by manufacturer for factory-installed connections.
	3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual.

	F. Locations of Underground Lines:  Identify with underground-line warning tape for power, lighting, communication, and control wiring and optical fiber cable.
	1. Install underground-line warning tape for cables in raceway.

	G. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-adhesive warning labels.
	1. Comply with 29 CFR 1910.145.
	2. Identify system voltage with black letters on an orange background.
	3. Apply to exterior of door, cover, or other access.
	4. For equipment with multiple power or control sources, apply to door or cover of equipment including, but not limited to, the following:
	a. Power transfer switches.
	b. Controls with external control power connections.


	H. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect.  Install instruction signs with approved legend where instructions are needed for system o...
	I. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipmen...
	1. Labeling Instructions:
	a. Elevated Components:  Increase sizes of labels and letters to those appropriate for viewing from the floor.
	b. Unless provided with self-adhesive means of attachment, fasten labels with appropriate mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure.

	2. Equipment to Be Labeled:
	a. Panelboards:  Typewritten directory of circuits in the location provided by panelboard manufacturer.  Panelboard identification shall be self-adhesive, engraved, laminated acrylic or melamine label.
	b. Enclosures and electrical cabinets.
	c. Access doors and panels for concealed electrical items.
	d. Transformers:  Label that includes tag designation shown on Drawings for the transformer, feeder, and panelboards or equipment supplied by the secondary.
	e. Enclosed switches.
	f. Enclosed controllers.
	g. Push-button stations.
	h. Contactors.
	i. Remote-controlled switches and control devices.
	j. Monitoring and control equipment.





	260800 ELECTRICAL SYSTEMS VERIFICATION
	PART 1   - GENERAL
	1.1 COMMISSIONING AGENCY
	A. System Verification involves all parties to the design and construction process, including the electrical (Division 26) contractor, as many HVAC system components require electrical power and controls in order to operate as specified.

	1.2 CONTRACTOR RESPONSIBILITY
	A. The electrical contractor is responsible for assuring that systems verifications for electrical systems as it applies to Division 21, 22, 23 and 26 specifications, individually and collectively.


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

	260923 - LIGHTING CONTROL DEVICES
	PART 1  - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Photoelectric switches.
	2. Standalone daylight-harvesting switching and dimming controls.
	3. Indoor occupancy and vacancy sensors.
	4. Switchbox-mounted occupancy sensors.
	5. Digital timer light switches.
	6. High-bay occupancy sensors.
	7. Extreme temperature occupancy sensors.
	8. Outdoor motion sensors.
	9. Lighting contactors.
	10. Emergency shunt relays.

	B. Related Requirements:
	1. Section 262726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch occupancy sensors, and manual light switches.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Show installation details for the following:
	a. Occupancy sensors.
	b. Vacancy sensors.

	2. Interconnection diagrams showing field-installed wiring.
	3. Include diagrams for power, signal, and control wiring.


	1.3 INFORMATIONAL SUBMITTALS
	A. Installation Drawings: Lighting plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Location of devices.
	2. Wiring requirements.

	B. Field quality-control reports.
	C. Sample Warranty: For manufacturer's warranties.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For each type of lighting control device to include in operation and maintenance manuals.
	B. Software and Firmware Operational Documentation:
	1. Software operating and upgrade manuals.
	2. Program Software Backup: On USB media. Provide names, versions, and website addresses for locations of installed software.
	3. Device address list.
	4. Printout of software application and graphic screens.


	1.5 WARRANTY
	A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace lighting control devices that fail(s) in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Faulty operation of lighting control software.
	b. Faulty operation of lighting control devices.

	2. Warranty Period: Two year(s) from date of Substantial Completion.



	PART 2  - PRODUCTS
	2.1 LIGHTING CONTROL
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide Acuity Controls, nLight and sensor switch lighting controls or comparable product by one of the following:
	1. Wattstopper.
	2. Lutron.
	3. Or approved equal.

	2.3 POWER PACK RELAYS
	A. Power Pack: Dry contacts rated for 20-A LED load at 120- and 277-V ac, for 13-A tungsten at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 power source, as defined by NFPA 70.
	1. LED status lights to indicate load status.
	2. Plenum rated.

	B. Power Pack: Digital controller capable of accepting 2 RJ45 inputs with one or two outputs rated for 20-A incandescent or LED load at 120- and 277-V ac, for 16-A LED at 120- and 277-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc Class 2 power so...
	1. With integral current monitoring
	a. Compatible with digital addressable lighting interface.
	1) Plenum rated.




	2.4 INDOOR OCCUPANCY AND VACANCY SENSORS
	A. General Requirements for Sensors:
	1. Ceiling-mounted, solid-state indoor occupancy and vacancy sensors.
	2. Passive infrared or dual technology type with passive infrared and either ultrasonic or microphonic as indicated.
	3. Separate power pack.
	4. Hardwired connection to switch.
	5. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	6. Operation:
	a. Occupancy Sensor: Unless otherwise indicated, turn lights on when coverage area is occupied, and turn them off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.
	b. Vacancy Sensor: Unless otherwise indicated, lights are manually turned on and sensor turns lights off when the room is unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.
	c. Combination Sensor: Unless otherwise indicated, sensor shall be programmed to turn lights on when coverage area is occupied and turn them off when unoccupied, or to turn off lights that have been manually turned on; with a time delay for turning li...

	7. Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A Sensor is powered from the power pack.
	8. Power: Line voltage or low voltage, as indicated.
	9. Mounting:
	a. Sensor: Suitable for mounting in any position on a standard outlet box.
	b. Relay: Externally mounted through a 1/2-inch (13-mm) knockout in a standard electrical enclosure.
	c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged door.

	10. Indicator: Digital display, to show when motion is detected during testing and normal operation of sensor.
	11. Bypass Switch: Override the "on" function in case of sensor failure.

	B. PIR Type: Wall or Ceiling mounted, as indicated; detect occupants in coverage area by their heat and movement.
	1. Detector Sensitivity: Detect occurrences of 6-inch- (150-mm-) minimum movement of any portion of a human body that presents a target of not less than 36 sq. in. (232 sq. cm).
	2. Detection Coverage (Room, Ceiling Mounted): Detect occupancy anywhere in a circular area of 1000 sq. ft. (93 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling.
	3. Detection Coverage (Corridor, Ceiling Mounted): Detect occupancy within 90 feet (27.4 m) when mounted on a 10-foot- (3-m-) high ceiling.
	4. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 180-degree pattern centered on the sensor over an area of1000 square feet (110 square meters) when mounted 48 inches (1200 mm) above finished floor.

	C. Ultrasonic Type: Wall or Ceiling mounted, as indicated; detect occupants in coverage area through pattern changes of reflected ultrasonic energy.
	1. Detector Sensitivity: Detect a person of average size and weight moving not less than 12 inches (305 mm) in either a horizontal or a vertical manner at an approximate speed of 12 inches/s (305 mm/s).
	2. Detection Coverage (Small Room): Detect occupancy anywhere within a circular area of 600 sq. ft. (56 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling.
	3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area of 1000 sq. ft. (93 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling.
	4. Detection Coverage (Large Room): Detect occupancy anywhere within a circular area of 2000 sq. ft. (186 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling.
	5. Detection Coverage (Corridor): Detect occupancy anywhere within 90 feet (27.4 m) when mounted on a 10-foot- (3-m-) high ceiling in a corridor not wider than 14 feet (4.3 m).
	6. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 180-degree pattern centered on the sensor over an area of 1000 square feet (110 square meters) when mounted84 inches (2100 mm) above finished floor.

	D. Dual-Technology Type: Wall or Ceiling mounted, as indicated; detect occupants in coverage area using PIR and ultrasonic detection methods. The particular technology or combination of technologies that control on-off functions is selectable in the f...
	1. Sensitivity Adjustment: Separate for each sensing technology.
	2. Detector Sensitivity: Detect occurrences of 6-inch- (150-mm-) minimum movement of any portion of a human body that presents a target of not less than 36 sq. in. (232 sq. cm) and detect a person of average size and weight moving not less than 12 inc...
	3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area of 1000 sq. ft. (93 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling.
	4. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 180-degree pattern centered on the sensor over an area of 1000 square feet (110 square meters) when mounted48 inches (1200 mm) above finished floor.


	2.5 SWITCHBOX-MOUNTED OCCUPANCY SENSORS
	A. General Requirements for Sensors: Automatic-wall-switch occupancy sensor with manual on-off switch, suitable for mounting in a single gang switchbox, using hardwired connection.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Occupancy Sensor Operation: Unless otherwise indicated, turn lights on when coverage area is occupied, and turn lights off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.
	3. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F (0 to 49 deg C).
	4. Switch Rating: Not less than 800-VA LED load at 120 V, 1200-VA LED load at 277 V, and 800-W incandescent.

	B. Wall-Switch Sensor:
	1. Standard Range: 180-degree field of view, field adjustable from 180 to 40 degrees; with a minimum coverage area of 900 sq. ft. (84 sq. m).
	2. Sensing Technology: PIR Dual technology - PIR and ultrasonic, as indicated.
	3. Switch Type: SP, field-selectable automatic "on," or manual "on," automatic "off."
	4. Capable of controlling load in three-way application.
	5. Voltage: Match the circuit voltage.
	6. Ambient-Light Override: Concealed, field-adjustable, light-level sensor from 10 to 150 fc (108 to 1600 lux). The switch prevents the lights from turning on when the light level is higher than the set point of the sensor.
	7. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes.
	8. Concealed, "off" time-delay selector at 30 seconds and 5, 10, and 20 minutes.
	9. Adaptive Technology: Self-adjusting circuitry detects and memorizes usage patterns of the space and helps eliminate false "off" switching.
	10. Color: Match wiring devices in Section 26 27 26.
	11. Faceplate: Match type and finish as indicated in Section 26 27 26.


	2.6 LIGHTING CONTACTORS
	A. Manufacturers:  Subject to compliance with requirements, provide product from one of the following manufacturers:
	1. Square D.
	2. Eaton.
	3. Siemens.
	4. General Electric.
	5. Or approved equal.

	B. Description: Electrically operated and electrically held, combination-type lighting contactors with nonfused disconnect, complying with NEMA ICS 2 and UL 508.
	1. Current Rating for Switching: Listing or rating consistent with type of load served, including tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or less THD of normal load current).
	2. Fault Current Withstand Rating: Equal to or exceeding the available fault current at the point of installation.
	3. Enclosure: Comply with NEMA 250.
	4. Provide with control and pilot devices as indicated on Drawings, matching the NEMA type specified for the enclosure.


	2.7 EMERGENCY SHUNT RELAY
	A. Description: NC, electrically held relay, arranged for wiring in parallel with manual or automatic switching contacts; complying with UL 924.
	1. Coil Rating: Match circuit voltage.


	2.8 CONDUCTORS AND CABLES
	A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than No. 18 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	C. Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than No. 14 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."


	PART 3  - EXECUTION
	3.1 EXAMINATION
	A. Examine lighting control devices before installation. Reject lighting control devices that are wet, moisture damaged, or mold damaged.
	B. Examine walls and ceilings for suitable conditions where lighting control devices will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 SENSOR INSTALLATION
	A. Comply with NECA 1.
	B. Coordinate layout and installation of ceiling-mounted devices with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke detectors, fire-suppression systems, and partition assemblies.
	C. Install and aim sensors in locations to achieve not less than 90-percent coverage of areas indicated. Do not exceed coverage limits specified in manufacturer's written instructions.

	3.3 CONTACTOR INSTALLATION
	A. Comply with NECA 1.
	B. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-borne vibration unless contactors are installed in an enclosure with factory-installed vibration isolators.

	3.4 WIRING INSTALLATION
	A. Comply with NECA 1.
	B. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and Cables." Minimum conduit size is 1/2 inch (13 mm).
	C. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.
	D. Size conductors according to lighting control device manufacturer's written instructions unless otherwise indicated.
	E. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

	3.5 IDENTIFICATION
	A. Identify components and power and control wiring according to Section 260553 "Identification for Electrical Systems."
	1. Identify controlled circuits in lighting contactors.
	2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each sensor.

	B. Label time switches and contactors with a unique designation.

	3.6 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	B. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Operational Test: After installing time switches and sensors, and after electrical circuitry has been energized, start units to confirm proper unit operation.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	C. Lighting control devices will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.7 ADJUSTING
	A. Occupancy Adjustments: When requested within 12 months from date of Substantial Completion, provide on-site assistance in adjusting lighting control devices to suit actual occupied conditions. Provide up to two visits to Project during other-than-n...
	1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set time delay to suit Owner's operations.
	2. For daylighting controls, adjust set points and deadband controls to suit Owner's operations.
	3. Align high-bay occupancy sensors using manufacturer's laser aiming tool.


	3.8 SOFTWARE SERVICE AGREEMENT
	A. Technical Support: Beginning at Substantial Completion, service agreement shall include software support for two years.
	B. Upgrade Service: At Substantial Completion, update software to latest version. Install and program software upgrades that become available within two years from date of Substantial Completion. Upgrading software shall include operating system and n...
	1. Upgrade Notice: At least 30 days to allow Owner to schedule and access the system and to upgrade computer equipment if necessary.


	3.9 DEMONSTRATION
	A. Coordinate demonstration of products specified in this Section with demonstration requirements for low-voltage, programmable lighting control systems specified in Section 260943.23 "Relay-Based Lighting Controls."
	B. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain lighting control devices.



	262416 PANELBOARDS
	PART 1   - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Distribution panelboards.
	2. Lighting and appliance branch-circuit panelboards.

	B. Related sections include the following:
	1. Division 01 Section “Demonstration and Training”.
	2. Division 01 Section “Construction Waste Management”.
	3. Division 26 Sections:
	a. “Common Work Results for Electrical”
	b. “Low Voltage Electrical Power Conductors and Cables”.
	c. “Grounding and Bonding for Electrical Systems”
	d. “Identification for Electrical Systems”.



	1.2 DEFINITIONS
	A. SVR:  Suppressed voltage rating.

	1.3 SUBMITTALS
	A. Product Data:  For each type of panelboard, switching and overcurrent protective device, transient voltage suppression device, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, elect...
	B. Shop Drawings:  For each panelboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, equipment features, and ratings.
	2. Detail enclosure types and details for types other than NEMA 250, Type 1.
	3. Detail bus configuration, current, and voltage ratings.
	4. Short-circuit current rating of panelboards and overcurrent protective devices.
	5. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	6. Include wiring diagrams for power, signal, and control wiring.
	7. Include time-current coordination curves for each type and rating of overcurrent protective device included in panelboards.  Submit on translucent log-log graft paper; include selectable ranges for each type of overcurrent protective device.

	C. Qualification Data:  For qualified testing agency.
	D. Field Quality-Control Reports:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.

	E. Panelboard Schedules:  For installation in panelboards.  Submit final versions after load balancing.
	F. Operation and Maintenance Data:  For panelboards and components to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	2. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.


	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for panelboards including clearances between panelboards and adjacent surfaces and other items.  Comply with indicated maximum dimensions.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with NEMA PB 1.
	E. Comply with NFPA 70.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Handle and prepare panelboards for installation according to NEMA PB 1.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:
	1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above panelboards is complete, and temporary HVAC system is operating and maintaining ambient temperature and humidity co...


	1.7 COORDINATION
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance require...

	1.8 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Keys:  Two spares for each type of panelboard cabinet lock.



	PART 2   - PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PANELBOARDS
	A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems”.
	B. Enclosures:  Flush- or surface-mounted cabinets as indicated.
	1. Rated for environmental conditions at installed location.
	a. Indoor Dry and Clean Locations:  NEMA 250, Type 1.

	2. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box.
	3. Hinged Front Cover:  Entire front trim hinged to box and with standard door within hinged trim cover.
	4. Finishes:
	a. Panels and Trim:  Steel, factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.
	b. Back Boxes:  Galvanized steel.

	5. Directory Card:  Inside panelboard door, mounted in metal frame with transparent protective cover.

	C. Incoming Mains Location:  Contractor shall be responsible for coordinating feed location.
	D. Phase, Neutral and Ground Buses:
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.
	3. Isolated Ground Bus:  Adequate for branch-circuit isolated ground conductors; insulated from box.

	E. Conductor Connectors:  Suitable for use with conductor material and sizes.
	1. Main and Neutral Lugs:  Mechanical type.
	2. Ground Lugs and Bus-Configured Terminators:  Mechanical type.
	3. Feed-Through Lugs:  Mechanical type, suitable for use with conductor material.  Locate at opposite end of bus from incoming lugs or main device.
	4. Subfeed (Double) Lugs:  Mechanical type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.

	F. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	G. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit current available at terminals as determined by fault current study. The minimum interrupting ratings for circuits breakers shall be 10,000 RMS symmetrical...
	H. Protective device selection shall be based on the results of the coordination study.

	2.2 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide Square D; a brand of Schneider Electric (NQ or NF) or comparable product by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Or approved equal.

	B. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type.
	C. Mains:  Circuit breaker or lugs only as indicated.
	D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	E. Doors:  Door-in-door feature with continuous hinges; secured with flush latch with tumbler lock; keyed alike.

	2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.
	5. Or approved equal.

	B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	2. Electronic Trip Circuit Breakers:  Microprocessor based trip system with true rms sensing, field-replaceable rating plug or field-replicable electronic trip; and the following field-adjustable settings:
	a. Instantaneous trip.
	b. Long- and short-time pickup levels.
	c. Long- and short-time time adjustments.
	d. Ground-fault pickup level, time delay, and I2t response, (where indicated on drawings).

	3. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
	4. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-fault protection (30-mA trip).
	5. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor materials.
	c. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
	d. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 percent of rated voltage.
	e. Multipole units enclosed in a single housing or factory assembled to operate as a single unit.
	f. Handle Padlocking Device:  Fixed attachment, for locking circuit-breaker handle in on or off position.
	g. Handle Clamp:  Loose attachment, for holding circuit-breaker handle in on position.




	PART 3   - EXECUTION
	3.1 EXAMINATION
	A. Receive, inspect, handle and store panelboards according to of NECA 407 and NEMA PB 1.1.
	B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or have been subjected to water saturation.
	C. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install panelboards and accessories according to NECA 407 and NEMA PB 1.1.
	B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from panelboards.
	C. Lighting and Appliance Panels:  72 inches above finished floor unless otherwise indicated.
	D. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	E. Install overcurrent protective devices and controllers not already factory installed.
	1. Set field-adjustable, circuit-breaker trip ranges.

	F. Install filler plates in unused spaces.
	G. Recessed Panels:  Stub four ¾ inch empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future.
	H. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing load balancing.
	I. Comply with NECA 1.
	J. Circuit breakers rated below 200 amps may be electronic trip type or thermal magnetic type circuit breakers. Electronic trip type may be provided to allow greater selective coordination.  Circuit breakers rated above 200 amps shall be electronic tr...

	3.3 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Division 26 Section "Identification for Electrical Systems”.
	B. Create a directory to indicate installed circuit loads after balancing panelboard loads; incorporate Owner's final room designations.  Obtain approval before installing.  Use a computer or typewriter to create directory; handwritten directories are...
	C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems”.
	D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems”.

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Acceptance Testing Preparation:
	1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder and control circuit.
	2. Test continuity of each circuit.

	C. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

	D. Panelboards will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports, including a certified report that identifies panelboards included.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.

	3.5 ADJUSTING
	A. Adjust moving parts and operable component to function smoothly and lubricate as recommended by manufacturer.
	B. Load Balancing:  After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes.
	1. Measure as directed during period of normal system loading.
	2. Perform load-balancing circuit changes outside normal occupancy/working schedule of the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax machines and on-line data processing, computing, transmitting, and receiv...
	3. After circuit changes, recheck loads during normal load period.  Record all load readings before and after changes and submit test records.
	4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, is not acceptable.  Rebalance and recheck as necessary to meet this minimum requirement.




	262726 WIRING DEVICES
	PART 1    - GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. Twist-locking receptacles.
	3. Snap switches.

	B. Related Sections include the following:
	1. Division 01 Section “Construction Waste Management”


	1.2 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. GFCI:  Ground-fault circuit interrupter.
	C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.
	D. RFI:  Radio-frequency interference.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  List of legends and description of materials and process used for premarking wall plates.
	C. Samples:  One for each type of device and wall plate specified, in each color specified.
	D. Field quality-control test reports.
	E. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label warnings and instruction manuals that include labeling conditions.  Refer to Division 01 Operation and Maintenance Data.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and associated wall plates from a single manufacturer and one ...
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.


	PART 2    - PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers' Names:  Subject to compliance with requirements, provide products by one of the following, or an approved equal.  (Shortened versions shown in parentheses of the following manufacturers' names are used in other Part 2 articles):
	1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
	2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
	3. Leviton Mfg. Company Inc. (Leviton).
	4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).
	5. Or approved equal.


	2.2 STRAIGHT BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.  Receptacles shall be heavy duty industrial grade type with one piece brass strap with integral ground.
	1. Products:  Subject to compliance with requirements, provide one of the following, or an approved equal:
	a. Cooper; 5361 (single), 5362 (duplex).
	b. Hubbell; HBL5361 (single), HBL5362 (duplex).
	c. Leviton; 5361 (single), 5362 (duplex).
	d. Pass & Seymour; 5361A (single), 5362A (duplex).
	e. Or approved equal.


	B. Convenience Receptacles, 125 V, 20 A with 12v dc, duplex 2.0A USB type A ports:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.  Receptacles shall be heavy duty industrial grade type with one piece brass strap with integral ground.
	1. Products:  Subject to compliance with requirements, provide one of the following, or an approved equal:
	a. Cooper; TR7756 (duplex).
	b. Hubbell; USB20A (duplex).
	c. Leviton; M58AA (duplex).
	d. Or approved equal.



	2.3 GFCI RECEPTACLES
	A. General Description:  Straight blade, feed-through type.  Comply with NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when device is tripped.
	B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following, or an approved equal:
	a. Cooper; XGF20.
	b. Hubbell;  GF5362
	c. Leviton;  7599
	d. Pass & Seymour; 2094.
	e. Or approved equal.


	C. Duplex GFCI Tamper Resistant Convenient Receptacles, 125 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following, or an approved equal:
	a. Cooper; TRSGF20.
	b. Hubbell;  GF5362SG
	c. Leviton;  G5362-TI
	d. Pass & Seymour; 2097TR.
	e. Or approved equal.



	2.4 SNAP SWITCHES
	A. Comply with NEMA WD1 and UL 20.  Switches shall be heavy duty industrial grade with silver cadmium oxide contacts and rated 1 HP at 120v, and 2 HP at 277v.
	B. Switches:  120/277 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following, or an approved equal:
	a. Cooper 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way).
	b. Hubbell HBL 1221 (single pole), HBL 1222 (two pole), HBL 1223 (three way), HBL 1224 (four way).
	c. Leviton:  1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four way).
	d. Pass & Seymour:  PS20AC1 (single pole), PS20AC2 (two pole, PS20AC3 (three way), PS20AC4 (four way).
	e. Or approved equal.



	2.5 WALLBOX DIMMERS (LINE VOLTAGE)
	A. Dimmers shall be specifically listed for the load controlled.
	B. Dimmers shall contain and air-gap switch, which shall be accessible without removing the faceplate.
	C. Dimmers shall return lighting to level set prior to interruption of power upon restoration of power.
	D. Dimmers shall be linear slide type.  Dimmers shall provide a smooth and continuous square law dimming curve.
	E. Dimmers shall include voltage compensation circuitry that adjusts the firing angle of the dimmer in such a manner as to compensate for variations in the AC line voltage.
	F. Heat fins shall not be visible on the front of the dimmer.
	G. Wallbox dimmers shall be Lutron “Nova” series or approved equal.

	2.6 WALL PLATES
	A. Single and combination types to match corresponding wiring devices.
	1. Plate-Securing Screws:  Metal with head color to match plate finish.
	2. Material for Finished Spaces:  0.035-inch-thick, satin-finished stainless steel 302/304.
	3. Material for Unfinished Spaces:  Galvanized steel.
	4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover and listed and labeled for use in "wet locations."

	B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-resistant, thermoplastic with lockable cover, and listed and labeled weather tight while-in-use.
	C. Security Type Cover Plates:  11 ga. steel with countersink captive torx head screws.  Plates shall be Kenall Mighty Mac or approved equal.

	2.7 FINISHES
	A. Color:  Wiring device catalog numbers in Section Text do not designate device color.
	1. Wiring Devices Connected to Normal Power System:  Ivory, unless otherwise indicated or required by NFPA 70 or device listing.



	PART 3    - EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted.
	B. Coordination with Other Trades:
	1. Take steps to ensure that devices and their boxes are protected.  Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of the boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until just before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.

	D. Device Installation:
	1. Replace all devices that have been in temporary use during construction or that show signs that they were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
	5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by the manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting screws in yokes, allowing metal-to-metal contact.
	10. Receptacles located within 6 feet or a water source shall be GFCI type.
	11. Receptacles located within detention areas shall be GFCI, Tamper Resistant type.
	12. Receptacles located above counters shall include integral duplex USB ports.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles as directed by the Architect, and on horizontally mounted receptacles to the right.

	F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	1. Provide security type device plates for devices located in detention areas.

	G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top.  Group adjacent switches under single, multigang wall plates.

	3.2 IDENTIFICATION
	A. Comply with Division 26 Section "Identification for Electrical Systems."
	1. Receptacles:  Identify panelboard and circuit number from which served.  Use hot, stamped or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.


	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	1. Test Instruments:  Use instruments that comply with UL 1436.
	2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout or illuminated LED indicators of measurement.

	B. Tests for Convenience Receptacles:
	1. Line Voltage:  Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not acceptable.
	3. Ground Impedance:  Values of up to 2 ohms are acceptable.
	4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems.  Correct circuit conditions remove malfunctioning units a...




	262813 FUSES
	PART 1   - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Cartridge fuses rated 600-V ac and less for use in control circuits, enclosed switches, enclosed controllers, and motor-control centers.
	2. Plug fuses rated 125-V ac and less for use in plug-fuse-type enclosed switches.
	3. Plug-fuse adapters for use in Edison-base, plug-fuse sockets.
	4. Spare-fuse cabinets.

	B. Related Sections include the following:
	1. Division 01 Section “Construction Waste Management”.
	2. Division 26 Sections:
	a. “Enclosed Switches and Circuit Breakers”.
	b. “Enclosed Controllers”.



	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material, dimensions, descriptions of individual components, and finishes for spare-fuse cabinets.  Include the following for each fuse type indicated:
	1. Ambient Temperature Adjustment Information:  If ratings of fuses have been adjusted to accommodate ambient temperatures, provide list of fuses with adjusted ratings.
	a. For each fuse having adjusted ratings, include location of fuse, original fuse rating, local ambient temperature, and adjusted fuse rating.
	b. Provide manufacturer's technical data on which ambient temperature adjustment calculations are based.

	2. Dimensions and manufacturer's technical data on features, performance, electrical characteristics, and ratings.
	3. Current-limitation curves for fuses with current-limiting characteristics.
	4. Time-current coordination curves (average melt) and current-limitation curves (instantaneous peak let-through current) for each type and rating of fuse.
	5. Coordination charts and tables and related data.
	6. Fuse sizes for elevator feeders and elevator disconnect switches.

	B. Operation and Maintenance Data:  For fuses to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data", include the following:
	1. Ambient temperature adjustment information.
	2. Current-limitation curves for fuses with current-limiting characteristics.
	3. Time-current coordination curves (average melt) and current-limitation curves (instantaneous peak let-through current) for each type and rating of fuse.
	4. Coordination charts and tables and related data.


	1.3 QUALITY ASSURANCE
	A. Source Limitations:  Obtain fuses, for use within a specific product or circuit, from single source from single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with NEMA FU 1 for cartridge fuses.
	D. Comply with NFPA 70.
	E. Comply with UL 248-11 for plug fuses.

	1.4 PROJECT CONDITIONS
	A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more than 100 deg F, apply manufacturer's ambient temperature adjustment factors to fuse ratings.

	1.5 COORDINATION
	A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size and with system short-circuit current levels.

	1.6 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.



	PART 2   - PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper Bussmann, Inc.
	2. Edison Fuse, Inc.
	3. Mersen.
	4. Littelfuse, Inc.
	5. Or approved equal.


	2.2 CARTRIDGE FUSES
	A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent with circuit voltages.  Selections based on characteristics published by Bussman.
	1. All fuses shall be current limiting with 200,000 amperes interrupting capacity, and shall be certified by Underwriter’s Laboratories, to have interrupting capacities adequate and proper for the system in which they are placed.
	2. Class RK5:  Standard dimension; dual-element, time delay type, Bussman FRN-R and FRS-R.
	3. Small Dimension:  Time delay type, Bussman FNQ-R.



	PART 3   - EXECUTION
	3.1 EXAMINATION
	A. Examine fuses before installation.  Reject fuses that are moisture damaged or physically damaged.
	B. Examine holders to receive fuses for compliance with installation tolerances and other conditions affecting performance, such as rejection features.
	C. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes and with characteristics appropriate for each piece of equipment.
	D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to fuse ratings.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 FUSE APPLICATIONS
	A. Cartridge Fuses:
	1. UL Class RK-5 fuses shall be installed in all fusible switches not defined above.
	2. Small dimension fuses shall be installed as the protective device in all motor control circuits.


	3.3 INSTALLATION
	A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without removing fuse.
	B. No fuses shall be installed in the equipment until the installation is complete, including thorough cleaning, tightening of all electrical connections and inspection of all ground and grounding conductors.  Fuses shall not be shipped installed in ...
	C. A fuse identification label showing the fuse size and type shall be placed inside the door of each fused switch.
	D. Provide fuse reducers where fuse clips are spaced larger than the fuse size required.

	3.4 IDENTIFICATION
	A. Install labels complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems" and indicating fuse replacement information on inside door of each fused switch and adjacent to each fuse block, ...



	262816 ENCLOSED SWITCHES AND CIRCUIT BREAKERS
	PART 1   GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Fusible switches.
	2. Nonfusible switches.
	3. Circuit Breakers
	4. Enclosures.

	B. Related sections include the following:
	1. Division 01 Section “Construction Waste Management”.
	2. Division 26 Sections:
	a. “Common Work Results for Electrical”
	b. “Low Voltage Electrical Power Conductors and Cables”.
	c. “Grounding and Bonding for Electrical Systems”
	d. “Hangers and Supports for Electrical Systems”.
	e. “Identification for Electrical Systems”.
	f. “Enclosed Controllers”.



	1.2 DEFINITIONS
	A. NC:  Normally closed.
	B. NO:  Normally open.
	C. SPDT:  Single pole, double throw.

	1.3 SUBMITTALS
	A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component indicated.  Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, rating...
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current ratings (interrupting and withstand, as appropriate).
	4. Include evidence of NRTL listing for series rating of installed devices.
	5. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices, accessories, and auxiliary components.
	6. Include time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device.

	B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams:  For power, signal, and control wiring.

	C. Qualification Data:  For qualified testing agency.
	D. Field quality-control reports.
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.

	E. Manufacturer's field service report.
	F. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.
	2. Time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device.


	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing.

	B. Source Limitations:  Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single source from single manufacturer.
	C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and other items.  Comply with indicated maximum dimensions.
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Comply with NFPA 70.

	1.5 PROJECT CONDITIONS
	A. Environmental Limitations:  Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	1. Ambient Temperature:  Not less than minus 22 deg F and not exceeding 104 deg F.
	2. Altitude:  Not exceeding 6600 feet.


	1.6 COORDINATION
	A. Coordinate layout and installation of switches, and components with equipment served and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.

	1.7 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.
	2. Fuse Pullers:  Two for each size and type.



	PART 2   PRODUCTS
	2.1 FUSIBLE SWITCHES
	A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.
	5. Or approved equal.

	B. Type HD, Heavy Duty, Single Throw, 240 and 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified fuses, lockable handle with capability to accept three padlocks, and interlocked with ...
	C. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are specified.
	4. Auxiliary Contact Kit:  One NO/NC (Form "C") auxiliary contact(s), arranged to activate before switch blades open.
	5. Hookstick Handle:  Allows use of a hookstick to operate the handle.
	6. Lugs:  Compression type, suitable for number, size, and conductor material.
	7. Service-Rated Switches:  Labeled for use as service equipment.


	2.2 NONFUSIBLE SWITCHES
	A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.
	5. Or approved equal.

	B. Type HD, Heavy Duty, Single Throw, 240 and 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	C. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Auxiliary Contact Kit:  One NO/NC (Form "C") auxiliary contact(s), arranged to activate before switch blades open.
	4. Hookstick Handle:  Allows use of a hookstick to operate the handle.
	5. Lugs:  Compression type, suitable for number, size, and conductor material.


	2.3 CIRCUIT BREAKERS
	A. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.
	5. Or approved equal.

	B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with available fault currents.
	C. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	2. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
	3. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-fault protection (30-mA trip).
	4. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor materials.
	c. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
	d. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 percent of rated voltage.
	e. Multipole units enclosed in a single housing or factory assembled to operate as a single unit.
	f. Handle Padlocking Device:  Fixed attachment, for locking circuit-breaker handle in on or off position.
	g. Handle Clamp:  Loose attachment, for holding circuit-breaker handle in on position.



	2.4 ENCLOSURES
	A. Enclosed Switches and circuit breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1.
	2. Outdoor Locations:  NEMA 250, Type 3R.
	3. Washdown Locations:  NEMA 250, Type 4X Stainless Steel.



	PART 3   EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	B. Switches and Circuit Breakers Installed Between Variable Speed Controllers and Load:  Provide auxiliary contacts.
	C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	D. Install fuses in fusible devices and leave in the “off” position after final installation and testing.
	E. Switches shall be properly rated for the voltage of the system to which they are connected and shall have ampacity and horsepower rating corresponding to the load served.
	F. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Comply with requirements in Division 26 Section "Identification for Electrical Systems".
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each enclosure with engraved metal or laminated-plastic nameplate.


	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Acceptance Testing Preparation:
	1. Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	C. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly and lubricate as recommended by manufacturer.



	262913 ENCLOSED CONTROLLERS FOR ELECTRICAL
	PART 1   GENERAL
	1.1 SUMMARY
	A. Section includes the following enclosed controllers rated 600 V and less:
	1. Full-voltage manual.
	2. Full-voltage magnetic.

	B. Related sections include the following:
	1. Division 01 Section “Demonstration and Training”.
	2. Division 01 Section “Construction Waste Management”.
	3. Division 26 Sections:
	a. “Common Work Results for Electrical”
	b. “Low Voltage Electrical Power Conductors and Cables”.
	c. “Grounding and Bonding for Electrical Systems”
	d. “Hangers and Supports for Electrical Systems”.
	e. “Identification for Electrical Systems”.
	f. “Fuses”.



	1.2 DEFINITIONS
	A. CPT:  Control power transformer.
	B. MCCB:  Molded-case circuit breaker.
	C. MCP:  Motor circuit protector.
	D. N.C.:  Normally closed.
	E. N.O.:  Normally open.
	F. OCPD:  Overcurrent protective device.

	1.3 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Enclosed controllers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event".


	1.4 SUBMITTALS
	A. Product Data:  For each type of enclosed controller.  Include manufacturer's technical data on features, performance, electrical characteristics, ratings, and enclosure types and finishes.
	B. Shop Drawings:  For each enclosed controller.  Include dimensioned plans, elevations, sections, details, and required clearances and service spaces around controller enclosures.
	1. Show tabulations of the following:
	a. Each installed unit's type and details.
	b. Factory-installed devices.
	c. Nameplate legends.
	d. Short-circuit current rating of integrated unit.
	e. Listed and labeled for integrated short-circuit current (withstand) rating of OCPDs in combination controllers by an NRTL acceptable to authorities having jurisdiction.
	f. Features, characteristics, ratings, and factory settings of individual OCPDs in combination controllers.

	2. Wiring Diagrams:  For power, signal, and control wiring.

	C. Qualification Data:  For qualified testing agency.
	D. Field quality-control reports.
	E. Operation and Maintenance Data:  For enclosed controllers to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data”, include the following:
	1. Routine maintenance requirements for enclosed controllers and installed components.
	2. Manufacturer's written instructions for setting field-adjustable overload relays.

	F. Load-Current and Overload-Relay Heater List:  Compile after motors have been installed and arrange to demonstrate that selection of heaters suits actual motor nameplate full-load currents.

	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with NFPA 70.
	D. IEEE Compliance:  Fabricate and test enclosed controllers according to IEEE 344 to withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems”.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Store enclosed controllers indoors in clean, dry space with uniform temperature to prevent condensation.  Protect enclosed controllers from exposure to dirt, fumes, water, corrosive substances, and physical damage.
	B. If stored in areas subject to weather, cover enclosed controllers to protect them from weather, dirt, dust, corrosive substances, and physical damage.  Remove loose packing and flammable materials from inside controllers.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	1. Ambient Temperature:  Not less than minus 22 deg F and not exceeding 104 deg F.
	2. Altitude:  Not exceeding 6600 feet.


	1.8 COORDINATION
	A. Coordinate layout and installation of enclosed controllers with other construction including conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses for Fused Switches:  Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.
	2. Control Power Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than two of each size and type.
	3. Indicating Lights:  Two of each type and color installed.
	4. Auxiliary Contacts:  Furnish one spare(s) for each size and type of magnetic controller installed.
	5. Power Contacts:  Furnish three spares for each size and type of magnetic contactor installed.



	PART 2   PRODUCTS
	2.1 FULL-VOLTAGE CONTROLLERS
	A. General Requirements for Full-Voltage Controllers:  Comply with NEMA ICS 2, general purpose, Class A.
	B. Motor-Starting Switches:  "Quick-make, quick-break" toggle or push-button action; marked to show whether unit is off or on.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	a. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	b. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	c. Siemens Energy & Automation, Inc.
	d. Square D; a brand of Schneider Electric.
	e. Or approved equal.

	2. Configuration:  Nonreversing.
	3. Flush or surface mounting as indicated.
	4. Green pilot light.

	C. Fractional Horsepower Manual Controllers:  "Quick-make, quick-break" toggle or push-button action; marked to show whether unit is off, on, or tripped.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	a. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	b. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	c. Siemens Energy & Automation, Inc.
	d. Square D; a brand of Schneider Electric.
	e. Or approved equal.

	2. Configuration:  Nonreversing.
	3. Overload Relays:  Inverse-time-current characteristics; NEMA ICS 2, Class 20 tripping characteristics; heaters matched to nameplate full-load current of actual protected motor; external reset push button; bimetallic type.
	4. Flush or surface mounting as indicated.
	5. Green run pilot light.
	6. Controller shall be inoperative if overload element is removed.

	D. Magnetic Controllers:  Full voltage, across the line, electrically held.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	a. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	b. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	c. Siemens Energy & Automation, Inc.
	d. Square D; a brand of Schneider Electric.
	e. Or approved equal.

	2. Configuration:  Nonreversing.
	3. Contactor Coils:  Pressure-encapsulated type.  Coils shall be replaceable from the front without removing starter from the panel.
	a. Operating Voltage:  Depending on contactor NEMA size and line-voltage rating, manufacturer's standard matching control power or line voltage.

	4. Power Contacts:  Totally enclosed, double-break, silver-cadmium oxide; assembled to allow inspection and replacement without disturbing line or load wiring.
	5. Control Circuits:  120-V ac; obtained from integral CPT, with primary and secondary fuses of sufficient capacity to operate integral devices and remotely located pilot, indicating, and control devices.
	a. CPT Spare Capacity:  50 VA.

	6. Bimetallic Overload Relays:
	a. Inverse-time-current characteristic.
	b. Class 20 tripping characteristic.
	c. Heaters in each phase matched to nameplate full-load current of actual protected motor and with appropriate adjustment for duty cycle.
	d. Ambient compensated.
	e. Automatic resetting.

	7. NC/NO, isolated overload alarm contact.
	8. External overload reset push button.
	9. Flush or surface mounted as indicated.
	10. Red or green pilot light as indicated.

	E. Combination Magnetic Controller:  Factory-assembled combination of magnetic controller, OCPD, and disconnecting means.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or an approved equal:
	a. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	b. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	c. Siemens Energy & Automation, Inc.
	d. Square D; a brand of Schneider Electric.
	e. Or approved equal.

	2. Fusible Disconnecting Means:
	a. NEMA KS 1, heavy-duty, horsepower-rated, fusible switch with clips or bolt pads to accommodate Class R fuses.
	b. Lockable Handle:  Accepts three padlocks and interlocks with cover in closed position.
	c. Auxiliary Contacts:  N.O./N.C., arranged to activate before switch blades open.

	3. Nonfusible Disconnecting Means:
	a. NEMA KS 1, heavy-duty, horsepower-rated, nonfusible switch.
	b. Lockable Handle:  Accepts three padlocks and interlocks with cover in closed position.
	c. Auxiliary Contacts:  N.O./N.C., arranged to activate before switch blades open.



	2.2 ENCLOSURES
	A. Enclosed Controllers:  NEMA ICS 6, to comply with environmental conditions at installed location.
	1. Dry and Clean Indoor Locations:  Type 1.
	2. Outdoor Locations:  Type 3R.
	3. Wash-Down Areas:  Type 4X Stainless Steel.
	4. Food Production and Packaging Locations:  NEMA 4X Stainless Steel.


	2.3 ACCESSORIES
	A. General Requirements for Control Circuit and Pilot Devices:  NEMA ICS 5; factory installed in controller enclosure cover unless otherwise indicated.
	1. Push Buttons, Pilot Lights, and Selector Switches:  Heavy-duty, oiltight type.
	a. Push Buttons:  Recessed, Shrouded types; momentary as indicated.
	b. Pilot Lights:  LED types; colors as indicated; push to test.
	c. Selector Switches:  Rotary type.


	B. Reversible N.C./N.O. auxiliary contact(s).
	C. Control Relays:  Auxiliary and adjustable solid-state time-delay relays.
	D. Phase-Failure, Phase-Reversal, and Undervoltage and Overvoltage Relays:  Solid-state sensing circuit with isolated output contacts for hard-wired connections.  Provide adjustable undervoltage, overvoltage, and time-delay settings.
	E. Sun shields installed on fronts, sides, and tops of enclosures installed outdoors and subject to direct and extended sun exposure.
	F. Cover gaskets for Type 1 enclosures.
	G. Terminals for connecting power factor correction capacitors to the load side of overload relays.
	H. Spare control wiring terminal blocks, quantity as indicated; wired.


	PART 3   EXECUTION
	3.1 EXAMINATION
	A. Examine areas and surfaces to receive enclosed controllers, with Installer present, for compliance with requirements and other conditions affecting performance of the Work.
	B. Examine enclosed controllers before installation.  Reject enclosed controllers that are wet, moisture damaged, or mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Wall-Mounted Controllers:  Install enclosed controllers on walls with tops at uniform height unless otherwise indicated, and by bolting units to wall or mounting on lightweight structural-steel channels bolted to wall.  For controllers not at walls...
	B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	C. Install fuses in each fusible-switch enclosed controller.
	D. Install fuses in control circuits if not factory installed.  Comply with requirements in Division 26 Section "Fuses”.
	E. Install heaters in thermal overload relays.  Select heaters based on actual nameplate full-load amperes after motors have been installed.
	F. Install, connect, and fuse thermal-protector monitoring relays furnished with motor-driven equipment.
	G. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Identify enclosed controllers, components, and control wiring.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems”.
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each enclosure with engraved nameplate.
	3. Label each enclosure-mounted control and pilot device.


	3.4 CONTROL WIRING INSTALLATION
	A. Install wiring between enclosed controllers and remote devices and facility's central control system.
	B. Bundle, train, and support wiring in enclosures.
	C. Connect selector switches and other automatic-control selection devices where applicable.
	1. Connect selector switches to bypass only those manual- and automatic-control devices that have no safety functions when switch is in manual-control position.
	2. Connect selector switches with enclosed-controller circuit in both manual and automatic positions for safety-type control devices such as low- and high-pressure cutouts, high-temperature cutouts, and motor overload protectors.


	3.5 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Acceptance Testing Preparation:
	1. Test insulation resistance for each enclosed controller, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	C. Tests and Inspections:
	1. Inspect controllers, wiring, components, connections, and equipment installation.  Test and adjust controllers, components, and equipment.
	2. Test insulation resistance for each enclosed-controller element, component, connecting motor supply, feeder, and control circuits.
	3. Test continuity of each circuit.
	4. Verify that voltages at controller locations are within plus or minus 10 percent of motor nameplate rated voltages.  If outside this range for any motor, notify Architect before starting the motor(s).
	5. Test each motor for proper phase rotation.
	6. Perform each electrical test and visual and mechanical inspection stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	7. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	8. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Enclosed controllers will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports including a certified report that identifies enclosed controllers and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.

	3.6 ADJUSTING
	A. Set field-adjustable switches, auxiliary relays, time-delay relays, timers, and overload-relay pickup and trip ranges.

	3.7 PROTECTION
	A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's written instructions until enclosed controllers are ready to be energized and placed into service.
	B. Replace controllers whose interiors have been exposed to water or other liquids prior to Substantial Completion.



	265119 LED LIGHTING
	PART 1   - GENERAL
	1.1 SUMMARY
	A. Section includes the following types of LED luminaires:
	1. LED Luminaires.
	2. Materials.
	3. Finishes.
	4. Luminaire support.


	1.2 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color Rendering Index.
	C. Fixture: See "Luminaire."
	D. LED: Light-emitting diode.
	E. Lumen: Measured output of lamp and luminaire, or both.
	F. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Arrange in order of luminaire designation.
	2. Include data on features, accessories, and finishes.
	3. Include physical description and dimensions of luminaires.
	4. Include life, output (lumens, CCT, and CRI), and energy efficiency data.
	5. Photometric data and adjustment factors based on laboratory tests.
	a. Manufacturers' Certified Data: Photometric data certified by manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.



	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation and maintenance manuals.
	1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.


	1.5 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.
	B. Provide luminaires from a single manufacturer for each luminaire type.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.

	1.7 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	B. Warranty Period: Five year(s) from date of Substantial Completion.


	PART 2   - PRODUCTS
	2.1 LUMINAIRE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Standards:
	1. ENERGY STAR certified.
	2. Recessed luminaires shall comply with NEMA LE 4.

	C. Lamps dimmable from 100 percent to 0 percent of maximum light output.
	D. Internal driver.
	E. Nominal Operating Voltage: As indicated.
	1. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.


	2.2 MANUFACTURERS
	A. In Lighting Fixture Schedule where titles below are column or row headings that introduce lists, the following requirements apply to product selections:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified, or approved equal.


	2.3 MATERIALS
	A. Metal Parts:
	1. Free of burrs and sharp corners and edges.
	2. Sheet metal components shall be steel unless otherwise indicated.
	3. Form and support to prevent warping and sagging.

	B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools. Designed to prevent doors, frames, lenses, diffusers, and other components from fal...
	C. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.

	2.4 METAL FINISHES
	A. Variations in finishes are unacceptable in the same piece.

	2.5 LUMINAIRE SUPPORT
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems".
	B. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage.


	PART 3  - EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before luminaire installation. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with NECA 1.
	B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
	C. Install lamps in each luminaire.
	D. Supports:
	1. Sized and rated for luminaire weight.
	2. Able to maintain luminaire position after cleaning and relamping.
	3. Provide support for luminaire without causing deflection of ceiling.
	4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire weight and vertical force of 400 percent of luminaire weight.

	E. Ceiling-Grid-Mounted Luminaires:
	1. Secure to any required outlet box.
	2. Luminaire installed in or on lay-in ceiling system shall be supported independently of the ceiling system grid with No. 14 galvanized support wires at two opposite corners of the fixture from the building structural system.
	3. Use approved devices and support components to connect luminaire to ceiling grid and building structure in a minimum of four locations, spaced near corners of luminaire.

	F. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for wiring connections.

	3.3 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Operational Test: After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.

	B. Luminaire will be considered defective if it does not pass operation tests and inspections.
	C. Prepare test and inspection reports.



	265219 EXIT LIGHTING
	PART 1    - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Exit signs.
	2. Luminaire supports.


	1.2 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color Rendering Index.
	C. Lumen: Measured output of lamp and luminaire, or both.
	D. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of emergency lighting unit and exit sign.
	1. Include data on features, accessories, and finishes.
	2. Include physical description of the unit and dimensions.
	3. Include life, output of luminaire (lumens, CCT, and CRI), and energy-efficiency data.
	4. Include photometric data and adjustment factors based on laboratory tests for each luminaire type.
	a. Manufacturers' Certified Data: Photometric data certified by manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.



	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires and lighting systems to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's laboratory that is accredited under the National Volunteer Laboratory Accreditation Program for Energy Efficient Lighting Products.
	B. Comply with NFPA 70.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.

	1.7 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: Five year(s) from date of Substantial Completion.



	PART 2    - PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. NRTL Compliance: Fabricate and label exit signs to comply with UL 924.
	C. Comply with NFPA 70 and NFPA 101.

	2.2 MANUFACTURERS
	A. In Lighting Fixture Schedule where titles below are column or row headings that introduce lists, the following requirements apply to product selections:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified, or approved equal.

	2.3 EXIT SIGNS
	A. General Requirements for Exit Signs: Comply with UL 924; for sign colors, visibility, luminance, and lettering size, comply with authorities having jurisdiction.
	1. Operating at nominal voltage of 120 V or 277 V ac as indicated.
	2. Lamps for AC Operation: LEDs; 50,000 hours minimum rated lamp life.


	2.4 MATERIALS
	A. Metal Parts:
	1. Free of burrs and sharp corners and edges.
	2. Sheet metal components shall be steel unless otherwise indicated.
	3. Form and support to prevent warping and sagging.

	B. Doors, Frames, and Other Internal Access:
	1. Smooth operating, free of light leakage under operating conditions.
	2. Designed to permit relamping without use of tools.
	3. Designed to prevent doors, frames, lenses, diffusers, and other components from falling accidentally during relamping and when secured in operating position.


	2.5 METAL FINISHES
	A. Appearance of Finished Work: Noticeable variations in same piece are not acceptable.

	2.6 LUMINAIRE SUPPORT COMPONENTS
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems".


	PART 3    - EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for conditions affecting performance of luminaires.
	B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before luminaire installation.
	C. Examine walls and ceilings for suitable conditions where exit signs units will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with NECA 1.
	B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
	C. Install lamps in each luminaire.
	D. Supports:
	1. Sized and rated for luminaire weight.
	2. Provide support for luminaire without causing deflection of ceiling.
	3. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire weight and vertical force of 400 percent of luminaire weight.

	E. Ceiling Grid Mounted Luminaires:
	1. Secure to any required outlet box.
	2. Use approved devices and support components to connect luminaire to ceiling grid and building structure in a minimum of four locations, spaced near corners of luminaire.

	F. Wall-Mounted Luminaire Support:
	1. Attached to structural members in walls.
	2. Do not attach luminaries directly to gypsum board.




	271100 - COMMUNICATIONS EQUIPMENT ROOM FITTINGS
	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. Telecommunications mounting elements.
	2. Backboards.
	3. Telecommunications equipment racks and cabinets.
	4. Grounding.

	B. Related sections include the following:
	1. Division 26 Sections:
	a. “Common Work Results for Electrical”
	b.  “Grounding and Bonding for Electrical Systems”
	c.  “Identification for Electrical Systems”.
	d. “Cable Trays for Electrical Systems”.

	2. Division 27 Sections:
	a. "Communications Horizontal Cabling" for voice and data cabling associated with system panels and devices.



	1.3 DEFINITIONS
	A. Basket Cable Tray:  A fabricated structure consisting of wire mesh bottom and side rails.
	B. BICSI:  Building Industry Consulting Service International.
	C. Ladder Cable Tray:  A fabricated structure consisting of two longitudinal side rails connected by individual transverse members (rungs).
	D. LAN: Local area network.
	E. RCDD:  Registered Communications Distribution Designer.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for equipment racks and cabinets.  Include rated capacities, operating character...
	B. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and field inspector.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff.
	1. Layout Responsibility:  Preparation of Shop Drawings shall be under the direct supervision of RCDD.
	2. Installation Supervision:  Installation shall be under the direct supervision of Registered Technician, who shall be present at all times when Work of this Section is performed at Project site.
	3. Field Inspector:  Currently registered by BICSI as RCDD to perform the on-site inspection.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A.
	D. Grounding:  Comply with ANSI-J-STD-607-A.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install equipment frames and cable trays until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and work above ceilings is complete.

	1.7 COORDINATION
	A. Coordinate layout and installation of communications equipment with Owner's telecommunications and LAN equipment and service suppliers.  Coordinate service entrance arrangement with local exchange carrier.
	1. Meet jointly with telecommunications and LAN equipment suppliers, local exchange carrier representatives, and Owner to exchange information and agree on details of equipment arrangements and installation interfaces.
	2. Record agreements reached in meetings and distribute them to other participants.
	3. Adjust arrangements and locations of distribution frames, cross-connects, and patch panels in equipment rooms to accommodate and optimize arrangement and space requirements of telephone switch and LAN equipment.
	4. Adjust arrangements and locations of equipment with distribution frames, cross-connects, and patch panels of cabling systems of other communications, electronic safety and security, and related systems that share space in the equipment room.

	B. Coordinate location of power raceways and receptacles with locations of communications equipment requiring electrical power to operate.


	PART 2 -  PRODUCTS
	2.1 PATHWAYS
	A. General Requirements:  Comply with TIA/EIA-569-A.
	B. Cable Support:  NRTL labeled.  Cable support brackets shall be designed to prevent degradation of cable performance and pinch points that could damage cable.  Cable tie slots fasten cable ties to brackets.
	1. Comply with NFPA 70 and UL 2043 for fire-resistant and low-smoke-producing characteristics.
	2. Support brackets with cable tie slots for fastening cable ties to brackets.
	3. Lacing bars, spools, J-hooks, and D-rings.
	4. Straps and other devices.

	C. Cable Trays:  Refer to section “Cable Trays for Electrical Systems” for cable trays.
	D. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems”.  Flexible metal conduit shall not be used.
	1. Outlet boxes shall be no smaller than 4 inch square, and 2-1/8 inches deep.  Provide all trim rings required to install in wall.


	2.2 BACKBOARDS
	A. Backboards:  Plywood, fire-retardant treated, 3/4 by 48 by 96 inches. Comply with requirements for plywood backing panels specified in Division 06 Section "Rough Carpentry".

	2.3 EQUIPMENT FRAMES
	A. Basis of Design:  Subject to compliance with requirements, provide Great Lakes GL24WM Series swing out wall rack or comparable product by the following:
	1. Hubbell Premise Wiring.
	2. Eaton Cooper B-Line.
	3. Panduit Corp.
	4. Middle Atlantic

	B. General Frame Requirements:
	1. Distribution Frames:  Wall mounted, modular-steel units designed for telecommunications terminal support and coordinated with dimensions of units to be supported.
	2. Module Dimension:  Width compatible with EIA 310 standard, 19-inch panel mounting.
	3. Finish:  Manufacturer's standard black finish, baked-polyester powder coat.

	C. Modular Wall Cabinets:
	1. Wall mounting.
	2. Steel construction.
	3. Treated to resist corrosion.
	4. Lockable front and rear doors.
	5. Louvered side panels.
	6. Cable access provision top and bottom.
	7. Grounding lug.
	8. Roof mounted fan.
	9. Power strip.

	D. Cable Management for Equipment Frames:
	1. Metal, with integral wire retaining fingers.
	2. Baked-polyester powder coat finish.
	3. Vertical cable management panels shall have front and rear channels, with covers.
	4. Provide horizontal crossover cable manager at the top of each relay rack, with a minimum height of two rack units each.


	2.4 POWER STRIPS
	A. Power Strips:  Comply with UL 1363.
	1. Rack mounting.
	2. Six, 15-A, 120-V ac, NEMA WD 6, Configuration 5-15R receptacles.
	3. LED indicator lights for power and protection status.
	4. LED indicator lights for reverse polarity and open outlet ground.
	5. Circuit Breaker and Thermal Fusing:  When protection is lost, circuit opens and cannot be reset.
	6. Circuit Breaker and Thermal Fusing:  Unit continues to supply power if protection is lost.
	7. Cord connected with 15-foot line cord.
	8. Rocker-type on-off switch, illuminated when in on position.
	9. Peak Single-Impulse Surge Current Rating:  33 kA per phase.
	10. Protection modes shall be line to neutral, line to ground, and neutral to ground.  UL 1449 clamping voltage for all 3 modes shall be not more than 330 V.


	2.5 GROUNDING
	A. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical Systems”. for grounding conductors and connectors.
	B. Telecommunications Main Bus Bar:
	1. Connectors:  Mechanical type, cast silicon bronze, solderless exothermic-type wire terminals, and long-barrel, two-bolt connection to ground bus bar.
	2. Ground Bus Bar:  Copper, minimum 1/4 inch thick by 4 inches wide  with 9/32-inch holes spaced 1-1/8 inches apart.
	3. Stand-Off Insulators:  Comply with UL 891 for use in switchboards, 600 V.  Lexan or PVC, impulse tested at 5000 V.

	C. Comply with ANSI-J-STD-607-A.

	2.6 LABELING
	A. Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including label stocks, laminating adhesives, and inks used by label printers.


	PART 3 -  EXECUTION
	3.1 ENTRANCE FACILITIES
	A. Contact telecommunications service provider and arrange for installation of demarcation point, protected entrance terminals, and a housing when so directed by service provider.
	B. Install underground pathways complying with recommendations in TIA/EIA-569-A, "Entrance Facilities" Article.

	3.2 Install underground entrance pathway complying with Division 26 Section "Raceway and Boxes for Electrical Systems”.
	A. Comply with NECA 1.
	B. Comply with BICSI TDMM for layout and installation of communications equipment rooms.
	C. Cable Trays:  Comply with NEMA VE 2 and TIA/EIA-569-A-7.
	D. Bundle, lace, and train conductors and cables to terminal points without exceeding manufacturer's limitations on bending radii.  Install lacing bars and distribution spools.

	3.3 FIRESTOPPING
	A. Comply with requirements in Division 07 Section "Penetration Firestopping”. Comply with TIA/EIA-569-A, Annex A, "Firestopping”.
	B. Comply with BICSI TDMM, "Firestopping Systems" Article.

	3.4 GROUNDING
	A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
	B. Comply with ANSI-J-STD-607-A.
	C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing at least 2-inch clearance behind the grounding bus bar.  Connect grounding bus bar with a minimum No. 4 AWG grounding electrode conductor from grounding...
	D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG equipment grounding conductor.
	1. Bond the shield of shielded cable to the grounding bus bar in communications rooms and spaces.


	3.5 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements in Division 26 Section "Identification for Electrical Systems. "Comply with requirements in Division 09 Section "Interior Painting" for painting...
	B. See Division 27 Section "Communications Horizontal Cabling" for additional identification requirements.  See Evaluations for discussion of TIA/EIA standard as it applies to this Section. Paint and label colors for equipment identification shall com...
	C. Labels shall be preprinted or computer-printed type.



	271500 - COMMUNICATIONS HORIZONTAL CABLING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pathways.
	2. UTP cabling.
	3. Cable connecting hardware, patch panels, and cross-connects.
	4. Telecommunications outlet/connectors.
	5. Cabling system identification products.
	6. Cable management system.

	B. Related Sections include the following:
	1. Division 26 Sections:
	a. “Common Work Results for Electrical”.
	b. “Raceways and Boxes for Electrical Systems”.
	c. “Identification for Electrical Systems”.



	1.3 DEFINITIONS
	A. BICSI:  Building Industry Consulting Service International.
	B. Consolidation Point:  A location for interconnection between horizontal cables extending from building pathways and horizontal cables extending into furniture pathways.
	C. Cross-Connect:  A facility enabling the termination of cable elements and their interconnection or cross-connection.
	D. EMI:  Electromagnetic interference.
	E. IDC:  Insulation displacement connector.
	F. Cable Tray:  A fabricated structure consisting of two longitudinal side rails connected by individual transverse members (rungs).
	G. LAN:  Local area network.
	H. Outlet/Connectors:  A connecting device in the work area on which horizontal cable or outlet cable terminates.
	I. RCDD:  Registered Communications Distribution Designer.
	J. UTP:  Unshielded twisted pair.

	1.4 HORIZONTAL CABLING DESCRIPTION
	A. Horizontal cable and its connecting hardware provide the means of transporting signals between the telecommunications outlet/connector and the horizontal cross-connect located in the communications equipment room.  This cabling and its connecting h...
	1. TIA/EIA-568-B.1 requires that a minimum of two telecommunications outlet/connectors be installed for each work area.
	2. Horizontal cabling shall contain no more that one transition point or consolidation point between the horizontal cross-connect and the telecommunications outlet/connector.
	3. Bridged taps and splices shall not be installed in the horizontal cabling.
	4. Splitters shall not be installed as part of the optical fiber cabling.

	B. A Work area is approximately 100 sq. ft., and includes the components that extend from the telecommunications outlet/connectors to the station equipment.
	C. The maximum allowable horizontal cable length is 295 feet.  This maximum allowable length does not include an allowance for the length of 16 feet to the workstation equipment.  The maximum allowable length does not include an allowance for the leng...

	1.5 PERFORMANCE REQUIREMENTS
	A. General Performance:  Horizontal cabling system shall comply with transmission standards in TIA/EIA-568-B.1 for Category 6, when tested according to test procedures of this standard.

	1.6 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:
	1. System Labeling Schedules:  Electronic copy of labeling schedules, in software and format selected by Owner.
	2. System Labeling Schedules:  Electronic copy of labeling schedules that are part of the cabling and asset identification system of the software.
	3. Cabling administration drawings and printouts.
	4. Wiring diagrams to show typical wiring schematics, including the following:
	a. Cross-connects.
	b. Patch panels.
	c. Patch cords.

	5. Cross-connects and patch panels.  Detail mounting assemblies and show elevations and physical relationship between the installed components.

	C. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and field inspector.
	D. Source quality-control reports.
	E. Field quality-control reports.
	F. Maintenance Data:  For splices and connectors to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff.
	1. Layout Responsibility:  Preparation of Shop Drawings by an RCDD.
	2. Installation Supervision:  Installation shall be under the direct supervision of Registered Technician, who shall be present at all times when Work of this Section is performed at Project site.
	3. Testing Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site testing.

	B. Testing Agency Qualifications:  An NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site testing.

	C. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  50 or less.

	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A.
	F. Grounding:  Comply with ANSI-J-STD-607-A.

	1.8 DELIVERY, STORAGE AND HANDLING
	A. Test cables upon receipt at Project site.
	1. Test each pair of UTP cable for open and short circuits.


	1.9 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install cables and connecting materials until wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy leve...

	1.10 COORDINATION
	A. Coordinate layout and installation of telecommunications pathways and cabling with Owner's telecommunications and LAN equipment and service suppliers.
	B. Coordinate telecommunications outlet/connector locations with location of power receptacles at each work area.

	1.11 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Patch-Panel Units:  One of each type.
	2. Device Plates:  One of each type.



	PART 2 -  PRODUCTS
	2.1 PATHWAYS
	A. General Requirements:  Comply with TIA/EIA-569-A.
	B. Cable Support:  NRTL labeled for support of Category 6 cabling, designed to prevent degradation of cable performance and pinch points that could damage cable.
	1. Support brackets with cable tie slots for fastening cable ties to brackets.
	2. Lacing bars, spools, J-hooks, and D-rings.
	3. Straps and other devices.

	C. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems".  Flexible metal conduit shall not be used.
	1. Outlet boxes shall be no smaller than 4 inch square, and 2-1/8 inches deep.  Provide all trim rings required to install in wall.


	2.2 BACKBOARDS
	A. Backboards:  Plywood, fire-retardant treated, 3/4 by 48 by 96 inches.  Comply with requirements in Division 06 Section "Rough Carpentry" for plywood backing panels.

	2.3 UTP CABLE
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Belden CDT Inc.; Electronics Division.
	2. Berk-Tek; a Nexans company.
	3. Mohawk; a division of Belden CDT.
	4. Nordex/CDT; a subsidiary of Cable Design Technologies.
	5. Superior Essex Inc.
	6. SYSTIMAX Solutions; a CommScope, Inc. brand.

	B. Description:  100-ohm, 4-pair UTP, covered with a thermoplastic jacket.
	1. Comply with ICEA S-90-661 for mechanical properties.
	2. Comply with TIA/EIA-568-B.1 for performance specifications.
	3. Comply with TIA/EIA-568-B.2, Category 6.
	4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 444 and NFPA 70 for the following types:
	a. Communications, General Purpose:  Type CM or CMG.
	b. Communications, Plenum Rated:  Type CMP, complying with NFPA 262.
	c. Communications, Riser Rated:  Type CMR, complying with UL 1666.
	d. Communications, Limited Purpose:  Type CMX.
	e. Multipurpose:  Type MP or MPG.
	f. Multipurpose, Plenum Rated:  Type MPP, complying with NFPA 262.
	g. Multipurpose, Riser Rated:  Type MPR or MPP, complying with UL 1666.


	C. Color:  Voice cables shall have white outer jacket.  Data cables shall have blue outer jacket.

	2.4 UTP CABLE HARDWARE
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hubbell Premise Wiring.
	2. Leviton Voice & Data Division.
	3. Panduit Corp.
	4. Siemon Co. (The).
	5. SYSTIMAX Solutions; a CommScope, Inc. brand.
	6. Tyco Electronics/AMP Netconnect; Tyco International Ltd.

	B. General Requirements for Cable Connecting Hardware:  Comply with TIA/EIA-568-B.2, IDC type, with modules designed for punch-down caps or tools.  Cables shall be terminated with connecting hardware of same category or higher.
	C. Connecting Blocks:  110-style IDC for Category 6.  Provide blocks for the number of cables terminated on the block, plus 25 percent spare.  Integral with connector bodies, including plugs and jacks where indicated.
	D. Cross-Connect:  Modular array of connecting blocks arranged to terminate building cables and permit interconnection between cables.
	1. Number of Terminals per Field:  One for each conductor in assigned cables.

	E. Patch Panel:  Modular panels housing multiple-numbered jack units with IDC-type connectors at each jack for permanent termination of pair groups of installed cables.
	1. Number of Jacks per Field:  One for each four-pair UTP cable indicated.

	F. Jacks and Jack Assemblies:  Modular, color-coded, eight-position modular receptacle units with integral IDC-type terminals.
	G. Patch Cords:  Factory-made, four-pair cables; terminated with eight-position modular plug at each end.
	1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure Category 6 performance.  Patch cords shall have latch guards to protect against snagging.
	2. Patch cords shall have color-coded boots for circuit identification.
	3. Provide patch cables for each cable terminated on patch panels. Patch cables lengths shall be distributed as follows: 4 foot (50% of total); 7 foot (40% of total); and 10 (10% of total).


	2.5 TELECOMMUNICATIONS OUTLET/CONNECTORS
	A. Jacks:  100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular.  Comply with TIA/EIA-568-B.1, Category 6.
	B. Workstation Outlets:  Four-port-connector assemblies mounted in single faceplate.
	1. Faceplate: Match type and finish as indicated in Division 26 Section "Wiring Devices".
	2. For use with snap-in jacks accommodating any combination of UTP cords.
	a. Flush mounting jacks, positioning the cord at a 45-degree angle.

	3. Legend:  Snap-in, clear-label covers and machine-printed paper inserts.
	4. Voice jacks shall be white color and data jacks shall be blue color.


	2.6 GROUNDING
	A. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical Systems" for grounding conductors and connectors.
	B. Comply with ANSI-J-STD-607-A.

	2.7 IDENTIFICATION PRODUCTS
	A. Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label stocks, laminating adhesives, and inks used by label printers.
	B. Comply with requirements in Division 26 Section "Identification for Electrical Systems”.

	2.8 SOURCE QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to evaluate cables.
	B. Factory test UTP on reels according to TIA/EIA-568-B.1.
	C. Factory test UTP cables according to TIA/EIA-568-B.2.
	D. Cable will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 ENTRANCE FACILITIES
	A. Coordinate backbone cabling with the protectors and demarcation point provided by communications service provider.

	3.2 WIRING METHODS
	A. Wiring Method:  Install cables in raceways, j-hooks, and cable trays except within consoles, cabinets, desks, and counters and except in accessible ceiling spaces, in attics, and in gypsum board partitions where unenclosed wiring method may be used...
	1. Install plenum cable in environmental air spaces, including plenum ceilings.
	2. Comply with requirements for raceways and boxes specified in Division 26 Section "Raceway and Boxes for Electrical Systems”.

	B. Wiring Method:  Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	C. Wiring within Enclosures:  Bundle, lace, and train cables to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.  Provide and use lacing bars and distribution spools.

	3.3 INSTALLATION OF PATHWAYS
	A. Comply with requirements for demarcation point, pathways, cabinets, and racks specified in Division 27 Section "Communications Equipment Room Fittings”.  Drawings indicate general arrangement of pathways and fittings.
	B. Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of bends between pull points.
	C. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems" for installation of conduits and wireways.
	D. Install manufactured conduit sweeps and long-radius elbows whenever possible.
	E. Pathway Installation in Communications Equipment Rooms:
	1. Position conduit ends adjacent to a corner on backboard where a single piece of plywood is installed, or in the corner of room where multiple sheets of plywood are installed around perimeter walls of room.
	2. Install cable trays to route cables if conduits cannot be located in these positions.
	3. Secure conduits to backboard when entering room from overhead.
	4. Extend conduits 3 inches above finished floor.
	5. Install metal conduits with grounding bushings and connect with grounding conductor to grounding system.

	F. Backboards:  Install backboards with 96-inch dimension vertical.  Butt adjacent sheets tightly, and form smooth gap-free corners and joints.

	3.4 INSTALLATION OF CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	1. Comply with TIA/EIA-568-B.1.
	2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices”.
	3. Install 110-style IDC termination hardware unless otherwise indicated.
	4. MUTOA shall not be used as a cross-connect point.
	5. Consolidation points may be used only for making a direct connection to telecommunications outlet/connectors:
	a. Do not use consolidation point as a cross-connect point, as a patch connection, or for direct connection to workstation equipment.
	b. Locate consolidation points for UTP at least 49 feet from communications equipment room.

	6. Terminate conductors; no cable shall contain unterminated elements.  Make terminations only at indicated outlets, terminals, cross-connects, and patch panels.
	7. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	8. Install lacing bars to restrain cables, to prevent straining connections, and to prevent bending cables to smaller radii than minimums recommended by manufacturer.
	9. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling Termination Practices" Chapter.  Install lacing bars and distribution sp...
	10. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.
	11. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be used for heating.
	12. In the communications equipment room, install a 10-foot-long service loop on each end of cable.
	13. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable”.  Monitor cable pull tensions.

	C. UTP Cable Installation:
	1. Comply with TIA/EIA-568-B.2.
	2. Do not untwist UTP cables more than 1/2 inch from the point of termination to maintain cable geometry.

	D. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend UTP cable not in a wireway or pathway a minimum of 8 inches above ceilings by cable supports not more than 60 inches apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	E. Group connecting hardware for cables into separate logical fields.
	F. Separation from EMI Sources:
	1. Comply with BICSI TDMM and TIA/EIA-569-A for separating unshielded copper voice and data communication cable from potential EMI sources, including electrical power lines and equipment.
	2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches.

	3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches.

	4. Separation between communications cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches.

	5. Separation between Communications Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A minimum of 48 inches.
	6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 5 inches.


	3.5 FIRESTOPPING
	A. Comply with requirements in Division 07 Section "Penetration Firestopping”.
	B. Comply with TIA/EIA-569-A, Annex A, "Firestopping”.
	C. Comply with BICSI TDMM, "Firestopping Systems" Article.

	3.6 GROUNDING
	A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
	B. Comply with ANSI-J-STD-607-A.
	C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing at least 2-inch clearance behind the grounding bus bar.  Connect grounding bus bar with a minimum No. 4 AWG grounding electrode conductor from grounding...
	D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG equipment grounding conductor.

	3.7 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems”.
	1. Administration Class:  1.
	2. Color-code cross-connect fields.  Apply colors to voice and data service backboards, connections, covers, and labels.

	B. Using cable management system software specified in Part 2, develop Cabling Administration Drawings for system identification, testing, and management.  Use unique, alphanumeric designation for each cable and label cable, jacks, connectors, and ter...
	C. Comply with requirements in Division 09 Section "Interior Painting" for painting backboards.  For fire-resistant plywood, do not paint over manufacturer's label.
	D. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for Class 2 level of administration, including optional identification requirements of this standard.
	E. Cable Schedule:  Post in prominent location in each equipment room and wiring closet.  List incoming and outgoing cables and their designations, origins, and destinations.  Protect with rigid frame and clear plastic cover.  Furnish an electronic co...
	F. Cabling Administration Drawings:  Show building floor plans with cabling administration-point labeling.  Identify labeling convention and show labels for telecommunications closets, backbone pathways and cables, entrance pathways and cables, termin...
	G. Cable and Wire Identification:
	1. Label each cable within 4 inches of each termination and tap, where it is accessible in a cabinet or junction or outlet box, and elsewhere as indicated.
	2. Each wire connected to building-mounted devices is not required to be numbered at device if color of wire is consistent with associated wire connected and numbered within panel or cabinet.
	3. Label each terminal strip and screw terminal in each cabinet, rack, or panel.
	a. Individually number wiring conductors connected to terminal strips, and identify each cable or wiring group being extended from a panel or cabinet to a building-mounted device shall be identified with name and number of particular device as shown.
	b. Label each unit and field within distribution racks and frames.

	4. Identification within Connector Fields in Equipment Rooms and Wiring Closets:  Label each connector and each discrete unit of cable-terminating and connecting hardware.  Where similar jacks and plugs are used for both voice and data communication c...

	H. Labels shall be preprinted or computer-printed type with printing area and font color that contrasts with cable jacket color but still complies with requirements in TIA/EIA-606-A.
	1. Cables use flexible vinyl or polyester that flex as cables are bent.


	3.8 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	1. Visually inspect UTP cable jacket materials for NRTL certification markings.  Inspect cabling terminations in communications equipment rooms for compliance with color-coding for pin assignments, and inspect cabling connections for compliance with T...
	2. Visually confirm Category 6, marking of outlets, cover plates, outlet/connectors, and patch panels.
	3. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch cords, and labeling of all components.
	4. UTP Performance Tests:
	a. Test for each outlet and MUTOA.  Perform the following tests according to TIA/EIA-568-B.1 and TIA/EIA-568-B.2:
	1) Wire map.
	2) Length (physical vs. electrical, and length requirements).
	3) Insertion loss.
	4) Near-end crosstalk (NEXT) loss.
	5) Power sum near-end crosstalk (PSNEXT) loss.
	6) Equal-level far-end crosstalk (ELFEXT).
	7) Power sum equal-level far-end crosstalk (PSELFEXT).
	8) Return loss.
	9) Propagation delay.
	10) Delay skew.


	5. Final Verification Tests:  Perform verification tests for UTP and optical fiber systems after the complete communications cabling and workstation outlet/connectors are installed.
	a. Voice Tests:  These tests assume that dial tone service has been installed.  Connect to the network interface device at the demarcation point.  Go off-hook and listen and receive a dial tone.  If a test number is available, make and receive a local...
	b. Data Tests:  These tests assume the Information Technology Staff has a network installed and is available to assist with testing.  Connect to the network interface device at the demarcation point.  Log onto the network to ensure proper connection t...


	D. Document data for each measurement.  Data for submittals shall be printed in a summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to the computer, saved as text files, and printed and submitted.
	E. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.
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