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IT Northern Region Office MA-2355-000-002

NOTICE TO BIDDERS/OFFERORS
SMALL BUSINESS RESERVE PROCUREMENT

This is a Small Business Reserve Procurement as defined in COMAR 21.11.01.06, for

which award will be limited to certified small business vendors. Only businesses that
meet the statutory requirements set forth in State Finance and Procurement Article, §§14-
501 —14-505, Annotated Code of Maryland, and that are registered with the Department
of General Services Small Business Reserve Program are eligible for award of a contract.

For the purposes of a Small Business Reserve Procurement, a small business is a for-
profit business, other than a broker, that meets the following criteria:

* It is independently owned and operated;
* It is not a subsidiary of another business;
* It is not dominant in its field of operation;

* Its wholesale operations did not employ more than 50 persons, and its gross sales did
not exceed an average of $4,000,000 in its most recently completed 3 fiscal years;*

* Its retail operations did not employ more than 25 persons, and its gross sales did not
exceed an average of $3,000,000 in its most recently completed 3 fiscal years;*

* Its manufacturing operations did not employ more than 100 persons, and its gross
sales did not exceed an average of $2,000,000 in its most recently completed 3 fiscal
_ years;*

* Its service operations did not employ more than 100 persons, and its gross sales did
not exceed an average of $10,000,000 in its most recently completed 3 fiscal years;*

* Its construction operations did not employ more than 50 persons, and its gross sales
did not exceed an average of $7,000,000 in its most recently completed 3 fiscal years;*
and

* The architectural and engineering services of the business did not employ more than
100 persons and the gross sales of the business did not exceed an average of $4,500,00 in
its most recently completed 3 fiscal years.

* If a business has not existed for 3 years, the employment and gross sales average or
averages shall be the average for each year or part of a year during which the business
has been in existence.

Further information on the certification process is available at www.dgs,state. md.us and
click on the Small Business Reserve hyperlink.
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NOTICE TO BIDDERS

Please review the checklist prior fo submitting your bid on this Contract.

» When submitting your completed bid, do not separate the book. Submit the whole
book including all addenda acknowledgment pages.

» Make sure that all addenda letters are attached outside of the front cover of the bid
book.

+ If the addendum has revised the Schedule of Prices, make sure that you have included
the revised pages in your bid. Your price should reflect any and all changes.

» Prices must be written numerically and in words, unless approved substitute forms are
used (Refer to GP-2.06). Don’t leave any items blank.

* When tabulating your final price, make sure all your calculations are correct.

*» The Bid/Proposal Affidavit must be completely filled out and signed by all the parties
as indicated.

» If Escrow is being offered in a contract, the contractor must indicate whether or not
they wish to utilize an Escrow Account for Retained Funds on the provided form.

» A bid bond must accompany all bids of One Hundred Thousand Dollars ($100,000.00)
or more. The bid bond document must be completely filled out and have an original
Power of Attorney form attached.

* [f the document is too large for the envelope that we have provided, you can place the
document in another form of packaging that can be sealed and submitted, If the
document is too large for the bid box, you should alert the receptionist.

» Make sure that your company’s name, address, the contract number and the bid date
appears on the front of the packaging.

« When submitting bid packages via US Mail, Federal Express, DHL, UPS or any other
delivery service it is your responsibility to make sure that the bid reaches the bid box
before the time deadline. Tt may be in your best interest to send the package 24 hours
in advance of the deadline. Also, when sending packages this way, make sure that the
labeling specifies that it is a bid submission.
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Notice to Bidders/Offerors

EMarvland Marketplace

In order to take advantage of Maryland State and Local government contracting
opportunitics, vendors/contractors are encouraged to register with eMaryland Marketplace.
The free registration provides a means for businesses to receive e-mail nofification of
upcoming contracting opportunities in their specified areas of interest and expertise.

For registration requirements, visit:
www.eMarylandMarketplace.com
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MARYLAND TRANSPORTATION AUTHORITY
Baltimore, Maryland

Invitation for Bids

JFK MEMORIAL TOLL ROAD - SOUTHBOUND
INSPECTION STATION

Maryland
Transportation
Authority

Contract No. MA 2355-000-002

IT NORTHERN REGION OFFICE

Cecil County

September 2009

NOTICE TO BIDDERS

A “Pre-Bidding Session” for the purpose of answering or obtaining answers to questions of
parties interested in constructing the work relative to Right-of-Way, Utilities, Design, and
Construction Details will be conducted at _10:00 a.m. . on _ September 15, 2009 , in the

Conference Room, at the JFK Administration Building, 1 Turnpike Drive, 1® Floor, Perryville,
Maryland 21903.
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SPECIAL PROVISIONS
Contract No. MA-2355-000-002
Page 1 of 8

SP 1-1 PROJECT DESCRIPTION

CONTRACT NO.:
TITLE:
FACILITY:
COUNTY:
ADVERTISED:

PRE-BID MEETING:

PROJECT CONTACT:

BIDS DUE:

CLASSIFICATION:
CONTRACT TIME:
LIQUIDATED DAMAGES:

MINIMUM MBE GOALS:

BID DOCUMENTS:

MA-23 55-000-002

I'T Northern Region Office
Kennedy Highway

Cecil County, Maryland
September 1, 2009

September 15, 2009 at 10:00 a.m. in the Conference Room, at the
Maryland Transportation Authority, JFK Administration
Building, 1 Turnpike Drive, 1% Floor, Perryville, MD 21903

Project Manager: William Kirk at (410) 537-7817
Contract Administration: Maggie Johnson at (410) 537-7807
Site Visits: John Lohmeyer at (410) 537-1107

12:00 Noon, October 7, 2009, in the Bid Box on the 1* Floor of
the Maryland Transportation Authority, Engineering Building, 300
Authority Drive, Baltimore, MD 21222. Bids will be opened
publicly at 12:00 noon on the bid date in the 1* floor conference
room (Bay Bridge Conference Room) of the Transportation
Authority which is located at 300 Authority Drive directly adjacent
to the bid box.

Class B ($100,001 to $500,000)
180 Calendar Days
$ 200.00 per Calendar Day

Overall 0% and 0% Subgoals -
This is a Small Business Reserve Procurement (SBR)

$ 25.00  Bid documents can be purchased between 7:30 a.m. and
3:30 p.m., Mondays, Wednesdays, Thursdays and Fridays and
between 10:00 am and 4:00pm on Tuesdays at the Ticket Office
located at the Francis Scott Key Bridge, Maryland Transportation
Authority, Administration Building, 303 Authority Drive,
Baltimore, MD 21222,
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LOCATION AND SCOPE OF WORK

This project is located at the Maryland Transportation Authority JFK Memorial Toll
Road at the Southbound Inspection Station, Perryville, Maryland 21903.

Scope of Work Summary by Discipline includes but not limited to:

Architectural:

Selective demolition of walls and ceilings
Provide new raised floor

Install Gypsum Wall Board Walls and ceilings
Paint

Install concrete pads for future HVAC equipment

WoR =

Mechanical:

Selective demolition of HVAC duct systems
Install new HVAC ducts and msulation

Install new clean agent fire suppression system
Install new water piping system

Install conduits for future HVAC equipment

R RN e

Electrical:

Selective demolition of Electrical Equipment
Install new circuit breakers and feeders
Install new lights

Install new transformer and feeds

Relocate Existing fire alarm panel

el

SP 1-2 SPECIFICATIONS

All work on this project shall conform to the Maryland Department of Transportaiion,
State Highway Administration's Specifications entitled, "Standard Specifications for
Construction and Materials" dated July 2008, revisions thereof, or additions thereto, and
the Special Provisions included in this Invitation for Bids.

SP 1-3 ORIGINAL FACILITY PLANS AND SITE VISITS
The original facility plans are on file at the Engineering Building of the Francis Scott Key
Bridge and will be made available for inspection to prospective bidders. Parties interested

in viewing the plans should contact Mr, William Kirk, Facilities Engineering Manager at
(410) 537-7813.
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SP 1-4 - PROMPT PAYMENT TO SUBCONTRACTORS

The prime Contractor is responsible for making timely payments to all Subcontractors
and Suppliers as required in the 1988 edition of the State Finance and Procurement
Article of the Annotated Code of Maryland, Section 17-106.

This contract requires the Contractor to make payment to all Subcontractors within 10
days of receiving payment from the Authority.

Each month, the construction Project Engineer will review the current pay items with the
prime Contractor and all involved Subcontractors to ensure that all work satisfactorily
completed within specifications is included in the monthly progress payment. For
payment purposes, the same quantity totals used to compute the payment to the prime
Contractor will be the basis for payment to the Subcontractor.

If the Subcontractor does not receive payment within the required 10 days, the
Subcontractor shall notify the Project Engineer in writing of the amount in dispute
including the item numbers and payment quantity for each. The Project Engineer wiil
then notify the Chief of Construction of the dispute. The Chief of Construction or his
representative will verbally contact the prime Contractor within 48 hours to ascertain
whether or not a performance dispute exists which necessitates non-payment to the
Subcontractor. If a performance dispute exists, the prime Contractor must demonstrate
that there is a valid basis to withhold payment from the Subcontractor. If the prime
Contractor withholds payment from a Subcontractor, the prime Contractor shall provide
to the Subcontractor written notice of the withholding of payment. The notice shall detail
the reasons for withholding payment as well as the amount. A copy of the notice shall be
provided to the Surety and the Authority. If no valid dispute exists, the prime Contractor
will be directed to make immediate payment to the Subcontractor. The Subcontractor
will be responsible for notifying the Chief of Construction if this payment is not made.
Upon receipt of nolification, the Chief of Construction will schedule a meeting with the
Contractor and Subcontractor to verify and discuss the non-payment issue. This meeting
will be held at the Authority’s offices within 2 working days of the Authority’s contact
with the subcontractor. If it is determined that the prime Contractor has withheld
payment to the Subcontractor without cause, further progress payments to the prime
Contractor will be withheld until the Subcontractor is paid. In addition, the Authority
may order a suspension of work or other administrative actions as it sees fit.

If an action is taken as stated above the Contractor shall notify the Authority’s Project
Engineer when payment is made. After the Authority’s Project Engineer verifies that

payment has been made fo the Subcontractor the Authority shall release withheld
progress payments.
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Nothing in this Special Provision shall be construed to prevent the Subcontractor from
pursing a claim with the surety under the prime Contractor’s payment bond at any time.

SP 1-5 WORK HOURS

The Contractor will be permitted to work Monday through Friday 7:00 a.m. until 4:30
p-m. All equipment outages and switching operations shall be coordinated with the
Owner and shall include outages during weekend or evening hours. Additional hours
may be permitted if approved by the owner.

SP 1-6 INSURANCE

TC-5.01 INSURANCE

Section TC 5.01 of the Standard Specifications is supplemented as follows:

1.

The Contractor shall not commence work under this contract until he has obtained all of
the minimum amounts of insurance required by these Special Provisions and the
insurance has been approved by the Engineer. The Contractor shall furnish to the
Maryland Transportation Authority ("Authority™) duly executed certification of all
required insurance on forms satisfactory to the Authority. The certificates of insurance
shall state that it is in force and cannot be cancelled, release or non-renewed except upon
thirty (30) days prior written notice, registered mail to the Authority. All Contractors'
insurance policies, with the exception of the Worker's Compensation and Employer's
Liability, shall be endorsed to provide as additional insured the Maryland Transportation
Authority and the State of Maryland.

The Contractor shall purchase and maintain such insurance as is specified herein which
will protect the Authority, its members, employees and agents, as well as the Contractor
from claims which may arise out of or as a result of the Contractor's operations under this
contract, whether such operations be by the Contractor, by any subcontractor, by anyone
directly or indirectly employed by any of them or by anyone whose acts for which any of
them may be held liable. This insurance shall be maintained in full force until the
Contract has been accepted by the Authority and final payment is made.

. The Authority requires the following minimum levels of insurance coverage for this

contract:

a) Worker's Compensation and Emplover's Liability

The Contractor shall, at all times, maintain and keep in force such insurance as will
protect him from claims under the Worker's Compensation Act of the State of
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b)

4

Maryland and maintain -and keep Employer's Liability Insurance at a limit of
$100,000. The Contractor shall also maintain Unifed States Long Shore and Harbors
Act coverage, if such exposure exists.

Comprehensive General Liability Insurance

The Contractor shall maintain Comprehensive General Liability Insurance in the
amount of at least One Million Dollars ($1,000,000) Combined Single Limit for
Bodily Injury Liability and Property Damage Liability Insurance per occurrence and
in the aggregate. Such insurance shall specifically include the Comprehensive
General Liability Broad Form Endorsement and indicate explosmn collapse, and
underground damage coverage.

Comprehensive Automobile Liability Insurance

The Contractor shall maintain Comprehensive Automobile Liability Insurance
(including all automotive equipment owned, operated, rented, or leased), in the
amount of at least Five Hundred Thousand ($500,000) Combined Single Limit for
bodily injury and property damage.

Additional Insurance

The Contractor shall also procure and keep in effect:

Excess liability (umbrella coverage) in excess of and applicable to the coverage in the
Comprehensive General Public Liability and Property Damage Insurance, "X, C, U"
and Comprehensive Automobile Insurance in the amount of at least Two Million
Dollars ($2,000,000) for each occurrence.

4. Accident Notification - The Contractor shall send a written report to the Engineer and to
the Maryland Transportation Authority within twenty-four (24) hours of any accident or
other event arising in any manner from the performance of the contract which results in
or might result in personal injury or property damage.

5. Failure to comply with these Special Provisions may lead to termination from
default/convenience.

6. There will be no special payment for the insurance as required by this contract and all
costs incidental thereto shall be included in the (Lump Sum for "Mobilization", (refer to
Section 108), or if the Contract does not include such an item, the insurance costs are to
be included in pay items for the Proposal.
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THIS SECTION FOR INFORMATIONAL PURPOSES ONLY.

SP 1-7 MINORITY BUSINESS ENTERPRISE REGULATIONS GOVERNING
CONSTRUCTION CONTRACTS IN EXCESS OF $50,000 EFFECTIVE
JULY 1, 2001

GP - 7.29 of the General Provisions is supplemented as follows:

MBE participation goal for this contract is as indicated in these Special Provisions.

The Contractor shall:
1. Identify specific work categories appropriate for subcontracting;

2. At least 10 days before bid opening, solicit Minority Business Enterprises, through
written notice that:

a) describe the categories of work: and,

b) provide information regarding the type of work being solicited and specific
instructions on how to submit a bid.

3. Attempt to make personal contact with Minority Business firms:

4. Assist Minority Business Enterprises to fulfill bonding requirements or to obtain a waiver
of these requirements:

5. Upon acceptance of a bid, provide the Authority with a list of Minority Businesses with

whom the Contractor negotiated, including price quotes from Minority and Non-minority
firms.

Third Tier Subconiracting:

Third Tier MBE/DBE Subcontracting will be approved by the Authority only when The
Authority is satisfied that there is no way except by Third Tier contracting that an MBE/DBE
goal can be achieved. The Contractor's written request must be submitied prior to contract
award and contain specifics as to why a Third Tier contracting agreement is being requested.

Waivers:

If for any reason the bidder/offeror is unable to achieve the specified overall contract goal or
subgoals for each certified MBE classification, the bidder/offeror must request, in writing, on

Attachment A, (Certified MBE Utilization and Fair Solicitation Affidavit), a waiver at time
of bid.
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Strict adherence regarding documentation of the rationale for the waiver request and
documentation of “Good Faith Efforts” of the Contractor arc required for consideration of
any waiver. For additional information on waivers, please see COMAR 21.11.03.11.

Criminal Fraud Provisions:

All Contractors are reminded that Criminal Fraud Provision and Adminisirative Sanctions
may be imposed for failure to achieve and maintain established MBE/DBE goals.

SP 1-8 PROGRESS SCHEDULE REQUIREMENTS
Refer to Section 109 of the Standard Specifications

SP 1-9 CORPORATE REGISTRATION

A foreign corporation is any corporation not incorporated under the Laws of the State of
Maryland. All foreign corporations, prior (o performing any services for the Authority, must
register with the Maryland State Department of Assessment and Taxation in compliance with

Subtitle 2, Title 7, of the Corporations and Associations Article of the Annotated Code of

Maryland. Compliance is required of the successful vendor as well as the proposed
subcontractors.

To accomplish the required registration, a foreign corporation must request and complete
“Qualification Application Forms” which can be obtained from the Department of
Assessment and Taxation, State Office Building, Room 803, 301 West Preston Street,
Baltimore, Maryland 21201. Forms can be obtained via the Maryland Department of
Assessments and Taxation website at www.dat.state.md.us.

The Contractor will be responsible for documenting compliance with the aforesaid. This

documentation will be required prior to the execution of a contract with the successful
bidder.

SP 1-10 CONTRACTOR’S EMPLOYEE IDENTIFICATION

The Contractor shall provide to the Authority, a list containing the following for the
Contractor and all Sub-Contractors that would be working at the site. This shall include

trucking companies who would come to the site on a repetitive basis for supply or remove
materials:

Name of Company
Name and Title of Contact Person
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Address of the Company

Phone Number

Facsimile number

E-Mail Address of Contact Person (if any)

All Contractor’s employees, including employees of Subcontractors, on this project, present
at the site, shall be in possession of a valid employee identification card provided by the
Employer, which shall contain a photograph and identify the employee by name and job title.
‘The employee must produce the said identification if required by the Project Engineer or the
Authority Police.

When working in or around the Authority’s buildings, said employees identification shall be
displayed at all times.

While working on the transportation facility projects of the Authority, Contractor’s personnel
shall have an ID decal displayed on their hardhat. These decals will be provided by the
Authority. All Contractor’s vehicles shall have a parking decal, attached to the rear view
mirror. These parking decals will also be provided by the Authority and a distribution list
will be maintained. At the time of project completion these decals shall be returned to the
Authority. Request for hardhat and rearview mirror decals shall be made to the Construction

Division before the beginning of construction and should include the number required of
each type.

All costs associated with ID’s will not be paid for separately and shall be incorporated under
other items of payment in the contract.
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GENERAL PROVISIONS
GP-SECTION 1
DEFINITIONS AND TERMS

GP 1.03 —- ORGANIZATIONAL DEFINITIONS
Revise the definitions of Administration to read as follows:

Administration — The word “Administration” shall mean “Maryland Transportation
Authority™.

Except for Office of Materials and Research, all references to the Maryland State
Highway Administration’s offices and positions shall mean the Authority’s corresponding
offices and positions.
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.‘ ) Maryland Department of Transportation

State Highway Administration

SPECTAL PROVISIONS INSERT CONTRACT NO. MA 2355-000-002
Page1of 1
GENERAL PROVISIONS
GP-SECTION 1
DEFINITIONS AND TERMS

GP3

GP7

GP-1.04 ABBREVIATIONS

ADD: The following after SAWP

SSpPC Steel Structures Painting Council
GP-1.05 DEFINITIONS

ADD: The following after State.

Subcontract—Any agreement entered into by the Contractor or a subcontractor for a
portion of the construction or any other part of the work in connection with, and under the
terms of, the Contract.

DELETE: The Subcontractor definition in its entirety.
INSERT: The following.

Subcontractor—Any person undertaking a portion of the construction or any other part of
the work under the terms of the Contract, by virtue of an agreement with the Contractor or a
subcontractor, who prior to such undertaking has received the approval of the
Administration. Subcontractor does not include an employee with an employment contract,
or an employee organization with a collective bargaining agreement.

ADD: The following after Surety.
Third Tier Contracting —The process in which the Contractor subconiracts a portion of

the Contract to a subcontractor who in tumn subcontracts a portion of a subcontract to a third
party. This latter action is termed entering into a third tier Contract.
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e Page 1 of 1
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Authority
GENERAL PROYVISIONS
GP- SECTION 1
DEFINITIONS AND TERMS

GP 1.05 - DEFINITIONS

Add the following definitions:

Highway Standards - The official Book of Standards for Highway and Incidental
Structures, edited by the State Highway Administration, with the latest incorporated revisions
issued on or before the date of advertisement on the contract.
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GENERAL PROVISIONS
GP-SECTION 2

BIDDING REQUIREMENTS AND CONDITIONS

GP 2.04 SITE INVESTIGATION

Revise the paragraph to read as follows:

The Contractor acknowledges that he has mvestigated and satisfied himself as to the
conditions affecting the work, including but not resiricted to those bearing upon
transportation, disposal, handling, and storage of materials, availability of labor, water,
electric power, roads, and uncertaintics of weather, river stages, tides, or similar physical
conditions at the site, and confirmation and conditions of the ground, the character of
equipment and facilities needed prelimmary to and during prosecution of the work. The
Contractor further acknowledges that he has satisfied himself as to the character, quality and
quantity of surface and subsurface materials or obstacles to be encountered insofar as the
information is reasonably ascertainable from an inspection of the site, including all
exploratory INFORMATION IN POSSESSION OF THE STATE, as well as from
information presented by the drawings and Specifications made part of this contract. Any
failure by the Contractor to acquaint himself with the available information may not relieve
him from responsibility for estimating properly the difficulty or cost of successfully
performing the work. The State assumes no responsibility for any conclusions or
interpretations made by the Contractor on the basis of the information made available by the
State.
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GENERAL PROVISIONS
GP-SECTION 2
BIDDING REQUIREMENTS AND CONDITIONS

GP-2.06 PREPARATION OF THE BID

GP9 ADD: After paragraph (a), the following.

The Contractor may elect to submit his bid on forms he has generated in the development
of his bid. These may be submitted in lieu of the schedule of prices bid forms furnished
by the Administration in the Invitation for Bids. These forms shall emulate the forms
currently furnished by the Administrations and, as a minimum, contain the following
information.

(1 State Contract No.

{2) State Item Nos.

(3) State’s Proposed Quantities
(4) Description of [tems

(5)  Unit Price

(6) Total Cost of Each Ttem

N Total Bid Amount

The document shall be 8-1/2 x 11 inches, and oriented in a landscape format. The font
size shall be no less than 10 points with horizontal lines dividing each item. Any
addendum which revised items or quantities shall be noted on all affected schedule of
prices sheets. Any special bid requirements that are noted in the schedule of prices shall
also be listed on the form.

Should the Contractor elect to submit bids on the Contractor’s own forms, the Contractor
shall submit a sample of the form to the Administration at least two weeks prior to the
scheduled opening of bids. The use of Contractor generated forms shall be approved, in
wriling, prior to their use. If the Contractor’s forms were previously approved in writing
on another Administration project and have not changed, they need not be resubmitted for
this project.

Sample forms shall be submitted to:

Ms. Linda McGill, CPPB

Chief Procurement Officer
Maryland Transportation Authority
300 Authority Drive

Baltimore, MD 21222
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Page 1 of 1

GENERAL PROVISIONS
GP-SECTION 2
BIDDING REQUIREMENTS AND CONDITIONS

GP 2.23 - BID PROTESTS
Section GP 2.23 of the General Provisions is supplemented as follows:

The Board of Public Works does not have the jurisdiction to consider protests relating to this
solicitation or an award of this contract under this solicifation.

All protests relating to this solicitation, the selection, and/or award must be filed in writing
with the Authority's Procurement Officer, within the time limitations set forth in COMAR
21.10.07 and 21.10.02. Bid protests shall be filed not later than 7 days after the basis for
protest is known, or should had been known, whichever is earlier. Oral protests will not be
considered.

The specific details of the protest procedures shall be followed by aggrieved actual or
prospective bidders or offerors are contained in COMAR 21.10.
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Page 1 of 1
GENERAL PROVISIONS
GP SECTION 4
SCOPE OF WORK

GP 4.10 - WARRANTY OF CONSTRUCTION
GP 4.10 of the Standard Specifications is revised to read as follows:
Delete:  The first paragraph in its entirety.

Insert: The following:

The Warranty as defined under paragraphs A through G i GP 4.10 (Warranty of
Construction) shall apply to this Maryland Transportation Authority contract
unless specified elsewhere in this Invitation for Bids.
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Page 1 of 1
GENERAL PROVISIONS
GP SECTION 5
CONTROL OF WORK

GP 5.12 - FAILURE TO MAINTAIN ENTTRE PROJECT
Delete: Section GP 5.12 in its entirety
Insert: Revise the paragraph to read as follows:

Failure on the part of the Contractor, at any time, to RESPOND TO the provisions
of GP 5.11 above, will result in the procurement officer's immediately notifying
the Contractor to comply with the required maintenance provisions. In the event
that the Contractor fails to PROCEED WITH CORRECTIONS TO
UNSATISFACTORY MAINTENANCE SO AS TO CONFORM TO THE
PROVISIONS OF GP 5.11 within 4 hours of receipt of such notice, the
procurement officer MAY NOTIFY THE CONTRACTOR TO SUSPEND ALL
OTHER WORK ON THE CONTRACT UNTIL SUCH TIME AS THE
UNSATISFACTORY MAINTENANCE IS CORRECTED. In the event that the
Contractor fails to RESPOND TO unsatisfactory maintenance within 4 hours after
receipt of such notice, the procurement officer will immediately proceed with
adequate forces and equipment to maintain the project, and the entire cost of this
maintenance will be deducted from monies due the Contractor ON THE NEXT
MONTHLY ESTIMATE,
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GP-SECTION 7
LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC

GP-7.31 SMALL BUSINESS PROCUREMENTS

If the solicitation for bid indicates that this procurement has been designated for small
business reserve, the appropriate provisions of COMAR 21.11.01 pertaining to small business
reserves shall apply and are incorporated herein by reference.
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Page 1 of 1

GENERAL PROVISIONS
GP SECTION 8
PROSECUTION AND PROGRESS

GP 8.09 - LIQUIDATED DAMAGES
Delete:  Section GP 8.09 in its entirety

Insert: Time is an essential element of the Contract and it is important that the work be
vigorously prosecuted until completion.

For every calendar day that the contract remains uncompleted after the expiration
of the contract time specified herein, or amended by extra work authorization,
change orders or supplemental agreements, the Contractor will be liable for
Liquidated Damages. The amount of Liquidated Damages shall be as specified in
Contract Time and Bonding. This amount shall be deducted from any money due
the Contractor, not as a penalty, but as Liquidated Damages. Damages in excess
of any retained percentage shall be paid to the Authority by the Contractor.

Refer to Contract time and Bonding sheet contained elsewhere herein. See Table
of Contents.
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GENERAL PROVISIONS
GP SECTION 9
PAYMENT
GP 9.05 LATE PAYMENTS
ADD the following:
(¢) Payments will be made within thirty (30) days of the date when the contract amount
becomes due and payable or the date of receipt of a proper invoice, whichever is later.

The State's failure to remit payment within forty-five (45) days from that date may entitle
the Contractor to interest at the rate of 10% per annum beginning on the 31% day.
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Page 1 of 2
TERMS AND CONDITIONS
TC SECTION 4
CONTROL OF WORK

TC 4.01 - SHOP PLANS AND WORKING DRAWINGS
Section TC 4.01 of the Specifications is amended to add:
All shop plans and working drawings for this project shall be submitted to:

Maryland Transportation Authority
Engineering Division

300 Authority Drive

Baltimore, Maryland 21222-2200
ATTN: Mr. William Kirk

The Contractor shall allow a minimum of four (4) weeks turn around time on all drawings
from the date they are received by the Authority. All shop plans and working drawings
shall be reviewed and approved by the Contractor prior to submitting for approval io the
Maryland Transportation Authority and shall be submitted by the general Contractor only.
No drawings sent to the Authotity directly by subcontraciors, fabricators, etc. will be
accepted. Ten (10) sets of drawings shall be submitted for approval.

Acceptance of a material source by the Engineer does not constitute approval of the
material as a substitute as an "equal”. Submission of a material as an "or equal" must be
done in accordance with the following paragraphs:

All shop drawings, regardless if "Submitted as Specified" or "Submitted as Equal to
Specified", shall be furnished with complete, specific, detailed information from the
manufacturer or supplier or the material or equipment the Contractor proposes to
furnish, in which the requirements of the Specifications are clearly shown to be met.

This shall include a point by point comparison with the detail requirements of the
Specifications.

When any article is specified by trade name of manufacturer with or without the
clause "or equal", it is intended to establish the quality of the article. If the
Contractor proposes to use material or equipment of another manufacturer as an "or
equal" to material or equipment specified, all shop drawings shall conform to the
following requirements, conditions, and procedure:
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1. Substitution of equipment or materials other than those specified will be
considered, providing, in the opinion of the Engineer, such equipment or material
is equal to, or better than specified. The decision of the Engineer with respect to
approval or disapproval of any material or equipment proposed to be substituted

as an "or equal” is final. The Contractor shall have no claim of any sort by reason
of such decision.

2. If the Contractor proposes to substitute materials or equipment as "or equal” to
those specified, it shall be his responsibility to furnish, in addition to the
information discussed above, a point by point comparison of the material or
equipment specified under the Contract and that proposed to be substituted. The
burden of responsibility in furnishing this information is with the Contractor.

If incomplete or irrelevant data is submitted as evidence of compliance with this

section of the Specifications, the data will be returned and the request for approval
will be denied.
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TERMS AND CONDITIONS
TC SECTION 5

LEGAL RELATIONS AND PROGRESS

TC-5.01 INSURANCE.
DELETE: The first three paragraphs under TC-5.01 in their entireties.

INSERT: The following,

The requirement of GP-7.14 (Liability Insurance) to submit Certificate of Insurance prior to
starfing work is modified for Administration Contracts to require the certificate of insurance
to be submitted prior to the execution of the Contract.

The Contractor shall maintain in full force and effect third party legal liability insurance
necessary to cover claims arising from the Contractor's operations under this agreement
which cause damage to the person or property of third parties. The insurance shall be under
a standard commercial general liability (CGL) form endorsed as necessary to comply with
the above requirements; or other lability insurance form deemed acceptable by the State.
The State of Maryland shall be listed as an additional named insured on the pohicy. The
limit of liability shall be no less than $1,000,000 per occurrence/$2,000,000 general
aggregate. The insurance shall be kept in full force and effect until all work has been
satisfactorily completed and accepted. The policies shall be endorsed to provide 30 days
notice of cancellation or non-renewal to:

Director of Construction
Maryland Transportation Authority
304 Authority Drive

Baltimore, Maryland 21222
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TERMS AND CONDITIONS
TC SECTION 7
PAYMENT

DELETE: TC-7.02 PAYMENT ALLOWANCES FOR STORED MATERIALS in its
entirety.

INSERT: The following.

TC-7.02 PAYMENT ALLOWANCES FOR STORED MATERIALS.

When the Contractor requests payment allowance for materials, the following terms
and conditions shall apply:

(a) For superstructure members delivered on the project site, an allowance of

100 percent of the material cost plus freight charges as invoiced may be made
provided the cost does not exceed 90 percent of the Contract price of the applicable
Contract item. The allowance will be based upon validated invoices or bills for
material including freight charges, and a copy thereof shall be made a part of the
documented records for the project.

(b) For reinforcement steel, piling, pipe, traffic barrier, signs and sign assemblies, and

(c)

other nonperishable material in storage on the project, but excluding aggregates,
cement, seed, plants, fertilizer or other perishable items, an allowance of
100 percent of the invoiced cost of the material plus freight charges to the
Contractor may be made provided the cost does not exceed 90 percent of the
Contract price of the applicable Coniract ifem. Such material shall be delivered and
stock-piled at the project site, and have been tested by the Administration and found
to have conformed to the Specifications or have been accepted under an approved
certification program prior to the allowance.

No allowance will be made for fuels, form lumber, falsework, temporary structures
or other materials of any kind which will not become an integral part of the finished
construction.

No payment for stored material will be made if it is anticipated that the material will
be incorporated into the work within 30 days of the written request.

Only end product manufactured material or fully fabricated products that are
awaiting installation or incorporation into the finished work are eligible for
prepayment. Components, elements, or ingredients of a finished product are not
ehgible for prepayment.

(d) Material for which an allowance is requested shall be stored in an approved manner

in areas within the State of Maryland where damage is not likely to occur. If any of
the stored materials are lost or become damaged in any manner, the Contractor shall
be responsible for repairing or replacing the damaged materials. The value of the
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lost or damaged material will be deducted from the Contractor's subsequent
estimates until replacement has been accomplished. The request for allowances for
any materials stored on private property within the State of Maryland shall be
accompanied by a release from the owner and/or tenant of such property agreeing to
permit the removal of the materials from the property without cost to the State of
Maryland.

The matertal shall be clearly marked with the Administration’s Contract number on
individual units. If the material is normally shipped to the project in bundles or
other forms of packaging, the Administration’s Contract number shall be clearly
marked or affixed to the package. When the material is not stored at the actual
project site, the material shall be physically separated by fencing or equivalent
barrier from other materials stored at the same site. The material shall be accessible
to the Administration at all times.

When it is considered impractical to store materials on the actual project, the

Engineer may approve storage areas in the vicinity of the actual project which will
be considered at the project site.

When storage of the materials within the State of Maryland is not practical,
approval shall be obtained from the District Engineer for storage elsewhere.
Storage of materials outside the State of Maryland will be subject to the conditions
set forth in this provision and limited to materials exceeding twenty-five thousand
dollars ($25 000), which are designed and fabricated exclusively for use on a
specific project.

Material for which payment has been made, either wholly or partially, shall not be
removed from the approved location until such time that it is to be incorporated into
the work unless authorized by the Engineer.

The Contractor shall submit a written request for payment to the District Engineer
at least two weeks prior to the estimate cutoff date established by the Disirict
Engineer. The following items shall accompany the written request for payment:

(1) Consent of surety specifying the material type and the item(s) in which the
material is to be used.

(2) Validated invoices with the signature of an officer of the company supplying the
material showing actual cost.

(3) A notarized statement from the Coniractor attesting that the invoices as
submitted do not include charges or fees for placing, handling, erecting or any
other charges or markups other than the actual material cost, sales tax(es), if
applicable, and freight charges.

(4) Bills of lading showing delivery of the material. The request for allowances for

any materials stored on property outside the State of Maryland shall be
accompanied by a release from the owner or tenant of such property agreeing to
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permit verification by the Inspector that the material is stored at the approved
location, and to permit the removal of the materials from the property without
cost fo the State of Maryland.

(5) Inspection test reports, certifications and/or a written statement from the
Inspector attesting to the inspection and approval of the material.

Upon receipt of the above by the District Engineer and verification by the
Inspector that the material is stored at the approved location, the District
Engineer will authorize payment.

(6) A statement explaining why the material can not be stored on the project, if the
Contractor is requesting to store material at a location other than the project site.
The statement shall include the methods of siorage, separation, and
identification to be used by the Contractor. The Contractor shall provide a
method of inventory conirol and withdrawal satisfactory to the Administration
which shall be used by the Contractor to monitor materials not stored on the
project.

(7) A breakdown of the Contract line item bid unit price showing the relationship of
the cost of the stored material to the costs of all other materials, Iabor, and

components of the work included in the Contract line item unit price bid by the
Contractor.

Upon receipt of the above by the District Engineer and verification by the
Inspector that the material is stored at the approved location, the District
Engineer will authorize payment.

The Contractor shall pay the material provider the amount shown on the invoice within
10 calendar days of receipt of payment from the Administration. Evidence of payment shall
be provided to the Administration. Failure to make invoice payments as specified will be
cause to deduct the monies from future estimates and/or deny future stored materials
payment requests.

Copies of all pertinent data shall be made by the Contractor and distributed to the
Inspector for retention as part of the documented records for the project.

TC-7.03 FORCE ACCOUNT WORK.
(e) Subcontracting.
ADD: The following to the end of the paragraph.

"or five hundred dollars ($500) which ever sum is greater."

DELETE: TC-7.05 PROGRESS PAYMENTS Subsection (a) (3) Variable Retainage
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INSERT: The following.

(3) VARIABLE RETAINAGE. The Contract will be subject to a variable retainage

based upon the Authority’s performance evaluations of the Coniracior.

Those qualifying may have retainage reduced upon request of the Contractor with
consent of surety. This request must be processed through the Construction
Manager. If at any time during the performance of the project, the evaluation of the
Contractor changes, retainage reduction may be reconsidered.

Contractors with “A” evaluations for the last two years may be reduced from
5 percent to 2.0 percent upon request after 15 percent project completion. Project
completion percentage will be based upon actual work completed (excluding
monies paid for stored materials). An interim evaluation of the current project must
be completed and must be an “A”. Contractors with “A” evaluations for the last
two years may petition to have all retainage at that point released upon completion
of a significant milestone. Retainage will continue at 2.0 percent until the next
milestone of completion of the contract.

Contractors with “B” evaluations or any combination of “A” and “B” evaluations
for the last two years may be reduced from 5 percent to 2.5 percent at 50 percent
project completion and remain at that level until released upon final payment.
Project completion percentage will be based upon actual work completed
(excluding monies paid for stored materials). An interim evaluation of the current
project shall be completed and shall be an “A” or “B”".

Contractors with “C” evaluations or any combination of “C” and “D” evaluations
for the last two years will begin and remain at 5 percent for the life of the project.
An interim evaluation of the current project shall be completed and shall be a “C”
or better rating,

Contractors with a “D” evaluation for the last two years will begin at 5 percent.
Project performance will be evaluated monthly. Should the contractor performance
remain at the “D” level, to protect the State’s interest 10% of the progress payment
will be withheld until performance improves to a “C”.

New Bidders. Contractors who have not been previously rated by the Authority
may be eligible for a reduction in retainage. To be eligible, their past performance
on highway and bridge work shall be documented by the government agency with
whom they had a contract and their performance shall be documented on Authority
forms.

All other Contractors who do not fit into the above criteria would require a
5 percent retainage throughout the life of the Contract.
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CATEGORY 100
PRELIMINARY

SECTION 103 — ENGINEERS OFFICE
103.03 CONSTRUCTION.
DELETE: 103.03.06 Microcomputer System for all Offices in its entirety.
INSERT: The following,
103.03.06 Microcomputer System for all Offices.
(a) Desktop Unit.
(1) IBM compatible with an Intel or AMD processor.
(2) Minimum microprocessor speed of 3.0 GHz.
(3) Minimum hard drive storage of 80 GB (gigabyte).
(4) Minimum of 2 GB RAM (Random Access Memory).
(5) Enhanced 101 key keyboard with wrist rest.
(6) Super Video Graphics Accelerator (SVGA).

(7) Modem 56K BPS, ITU V.92 compliant — required for remote dial-in to the
computer to provide MCMS system administration.

(8) Mouse with mouse pad.
(9) One CD-RW drive [re-writable CD-ROM].

(b) Operating System. Minimum Microsoft® Windows XP — all Microsoft Windows
Critical Updates shall be installed prior to computer set up in the field office.

(¢) Video Monitor. Flat-Panel LCD Monitor conforming to Energy Star requirements
with a minimum screen size of 17 in,

(d) Printer. B&W Laser Jet Printer with a minimum resolution of 1200 DPI (dots per
in.) and a minimum of 8 MB of RAM. Inkjets will not be accepted. Printer shall
have a minimum print speed of 15 PPM (pages per minute),

(e) Software.

(1) Microsoft® Office 2007 Professional for Windows™ or later.

(2) Symantec® pcAnywhere32 for Windows™ version 12.0 or later.
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(3) Antivirus software shall be installed and configured to perform an automatic
update when the microcomputer system connects to the internet. Antivirus
software approved for SHA web email: *Norton, McAfee, Sophos, or ETrust.

(*Norton Internet Security includes both Antivirus and a Personal Firewall).

(f) Internet Access. The microcomputer system shall be provided with unlimited
Intemet service approved by the Engineer. Where available internet high-speed
service [DSL or cable] must be provided. With DSL or cable internet service an
external Router device and firewall software are required to protect the computer
from security intrusions. With DSL a Dual Outlet Modular Adapter [single-line
RI11] will be required to connect the DSL modem and the 56k dial-up modem to

the same line.
(g) Accessories.

(1) Uninterruptible power supply (UPS).

(2) Standard compuier workstation with minimum desk space of 60 X 30 in. and a
swivel type office chair, padded with arm rests.

(3) 8-1/2 X 11 in. xerographic paper to be supplied as needed.

(4) Toner or ink as needed for printer.

(5) Maintenance agreement to providé for possible down time.

(6) Physical security system to deter theft of computer components.
(7) Three 1GB USB Flash Drive storage devices.

(8) Blank recordable CD-R media for re-writable CD-ROM drive to be supplied as
needed.

(h) Notes.

(1) The microcomputer system shall be completely set up ready for use on or before
the day the Engineers office is to be occupied.

(2) All software stated above shall be supplied on original disks with manuals and
be retained in the construction field office for the duration of the Contract.

(3) If for any reason the system fails to operate, the system shall be replaced or
repaired within 48 hours.

When the microcomputer system is no longer required, the Construction
Management software system including original user/operator guide manuals,
program disks, and all data files (including those stored on external media:
USB flash drives, CD-R’s, ZIP disks, etc.) will be removed by the Engineer and
delivered to the District Engineer and become the property of the
Administration.  The remaining microcomputer system shall remain the
property of the Contractor.
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SECTION 108 MOBILIZATION

Delete Section 108 in its entirety and insert the following:

108.01 Description

Mobilization shall consist of all work and operations necessary for the assembling and
setting up for the Project, including the initial movement of personnel and equipment to the
project site, the establishment of the Contractot's offices, shops, plants, storage areas, sanitary
and other facilities required by the Specifications and Special Provisions of the confract as well
as by local or State Law or regulation, and all other work operations which must be performed
prior to beginning work on compensable items of work at the project site. The cost of required
insurance and bonds and/or any other initial expense required for the start of work shall be
included in this item. The determination of the adequacy of the Contractor's facilities shall be
made by the Contractor.

108.02 Materials

Such materials as are required that are not to be a part of the completed contract shall be
determined by the Contractor.

108.03 Construction Methods

All work done in providing the facilities and services under this item shall be done in a
safe and workmanlike manner.

108.04 Method of Measurement & Basis of Payment

This item will not be measured, but will be paid for at the contract lump sum bid for
mobilization.

Basis of payment will be 50 percent of the lump sum bid price payable on the first
monthly estimate subsequent to the Contractot's moving in of all necessary facilities, as indicated
under "Description” above, that would enable him to satisfactorily begin work on the preliminary
contract item. The remaining 50 percent will be prorated over the remaining monthly estimates.
Payment as directed above will be full compensation for all labor, materials, equipment, tools
and incidentals necessary to complete the item.

Payment of the contract lump sum price for "Mobilization" will not be made more than

once, regardless of the fact that the Contractor may have, for any reason, shut down his work on
the project or moved equipment away from the project and then back again.
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MISCELLANEQOUS CONTINGENCIES

PART 1 - GENERAL

A contingent allowance of $ 20,000 has been included in the Proposal Form (Schedule of Prices)
for miscellaneous work that may be determined necessary by the Engineer during the
construction period.

This work shall be performed only upon written direction of the Engineer. Upon the directions
from the Engineer, the Contractor shall submit a written time and material cost for this task for
the Engineer’s review and/or approval prior to commencing any work. The Contractor shall
allow two (2) weeks turn around time for review and approval. In lieu of this method, the
Engineer may direct the Confractor to perform the work in accordance with the requirements of
“Force Account Work™ Section GP 9.02 of the Specifications,

Refer also to TC 3.03 “Contingent [tems” in the Standard Specifications.
PART 2 - MEASUREMENT AND PAYMENT

All work performed under this item “Miscellancous Contingencies” will be paid for on the basis
of approved price proposal and/or force account record submitted in accordance with Section GP
9.02 of the Standard Specifications and with the authorization of the Engineer. The approved
amount shall be full compensation for all labor, equipment, materials and incidentals complete in
place as directed by the Engineer.

At the completion of the entire project, the contract award amount shall be adjusted based on the
remaining amount of the contingency allowance.
(Schedule of Prices Item No. 402)
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SUMMARY OF WORK

PART 1 - GENERAL

1.01 Sections 01010 through 262913 of this Invitation for Bids includes the Technical
Specifications for all work related to the Roof Replacement and HVAC Repairs at the
Fairfield Service Building, Baltimore, Maryland. General Provisions, Terms and

Conditions and Section 109 of the Specifications shall also apply to the work specified in
these Sections.

PART 2 - MEASUREMENT AND PAYMENT

2.01 Unless otherwise specified herein, all work described in Sections 01010 through
262913, including all labor, materials, equipment and incidentals, complete in place as
accepted by the Maryland Transportation Authority Engineer, will not be measured for
payment, but costs thereof shall be included in the contract lump sum price bid for the
Roof Replacement and HVAC Repairs at the Fairfield Service Building, Baltimore,
Maryland.

(Schedule of Prices Ttem No. 401)
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SECTION 017329

CUTTING AND PATCHING

PART 1 - GENERAL

1.1

1.2

‘B.

1.3

1.4

A

A

A

B.

C.

D.

A

SUMMARY

This Section includes procedural requirements for cutting and patching.

DEFINITIONS

Cutting: Removal of in-place construction necessary to permit installation or performance of other
Work. '

Patching: Fitting and repair work required to restore surfaces to original conditions after installation
of other Work.

QUALITY ASSURANCE

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

Operational Elements; Do not cut and patch operating elements and related components in a
manner that resulfs in reducing their capacity to perform as intended or that results in increased
maintenance or decreased operational life or safety.

Miscellaneous Elements: Do not cut and patch miscellaneous elements or related components in
a manner that could change their load-carrying capacity, that results in reducing their capacity to
perform as intended, or that results in increased maintenance or decreased operational life or
safety. Miscellaneous elements include the foliowing:

Water, moisture, or vapor barriers.
Membranes and flashings.

Equipment supports.

Piping, ductwork, vessels, and equipment.

BN~

Visual Requirements: Do not cut and patch construction in a manner that results in visual
evidence of cutiing and patching. Do not cut and patch construction exposed on the exierior or in
occupied spaces in a manner that would, in Architect's opinion, reduce the building's aesthetic
qualifies. Remove and replace construction that has been cut and patched in a visually
unsatisfactory manner.

WARRANTY

Existing Warranties: Remove, replace, paich, and repair materials and surfaces cut or damaged

during cutting and patching operaticns, by methods and with materials so as not to void existing
warranties.

PART 2 - PRODUCTS

2.1

A

MATERIALS

General: Comply with requirements specified in other Sections.
017329 - 1
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B.

In-Place Materials: Use materials identical to in-place materials. For exposed surfaces, use
materials that visually match in-place adjacent surfaces to the fullest extent possible.

1. If identical materials are unavailable or cannot be used, use materials that, when installed,
will match the visual and functional performance of in-place materials.

PART 3 - EXECUTION

3.1

3.2

3.3

A

EXAMINATION

Examine surfaces to be cut and patched and conditions under which cutting and patching are to be
performed.

1. Compatibility: Before patching, verify compatibility with and suitability of substrates,
including compatibility with in-place finishes or primers.
2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.

PREPARATION
Temporary Support; Provide temporary support of Work fo be cut.

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

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

Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems are
required to be removed, relocated, or abandoned, bypass such services/systems before cutling to
minimize interruption to cccupied areas.

PERFORMANCE

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

1. Cut in-place construction to provide for installation of other components or performance of
other construction, and subsequently patch as required to restore surfaces to their original
condition.

Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar
operations, including excavation, using methods least likely to damage elements retained or
adjoining construction. If possible, review proposed procedures with ariginal Installer; comply with
original Installer's written recommendations.

1. In general, use hand or small power tools designed for sawing and grinding, not hammering
and chepping. Cut holes and slots as small as possible, neatly to size required, and with
minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use.

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

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

4, Mechanical and Electrical Services: Cut off pipe or conduit in walls or partifions to be

removed. Cap, vaive, or plug and seal remaining portion of pipe or conduit fo prevent
entrance of meisture or other foreign matter after cutting.

017329 - 2
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5.

Proceed with patching after construction operations requiring cutting are complete.

Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations
following performance of other Work. Patch with durable seams that are as invisible as possible.
Provide materials and comply with installation requirements specified in other Sections.

1.

2.

Inspection: Where feasible, test and inspect patched areas after completion to demonstrate
integrity of installation.

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

a. Clean piping, conduit, and similar features before applying paint or other finishing
materials.

b. Restore damaged pipe covering to its original condition.

Floors and Walls: Where walls or partitions that are removed extend one finished area inio
another, patch and repair floor and wall surfaces in the new space. Provide an even surface
of uniform finish, color, texture, and appearance. Remove in-place floor and wall coverings
and replace with new materials, if necessary, to achieve uniform color and appearance.

a. Where patching occurs in a painted surface, apply primer and intermediate paint
coais over the patch and apply final paint coat over entire unbroken surface

containing the patch. Provide additional coats until patch blends with adjacent
surfaces.

Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane
surface of uniform appearance.

Exterior Building Enclosure: Patch components in a manner that restores enclosure o a
weathertight condition.

Cleaning: Clean areas and spaces where cutting and patching are performed. Completely remove
paint, mortar, oils, putty, and similar materials.

PART 4 - MEASUREMENT AND PAYMENT

41

4.2

A

MEASUREMENT

Cutting and Patching shall not be measured.

PAYMENT

Payment for Cutting and Patching complete in place, shall be taken to be included in and covered
by the Lump Sum Price Bid.

The above price shall include all the work described in this Section and shown on the Contract
Drawings including all labor, materials, services and equipment necessary to complete the work in
every respect to the satisfaction of the Engineer.

END OF SECTION 017328
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ECTION 024119

(formerly 02070)

SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

SCOPE

A

The work covered by this Section includes the furnishing of all materials and equipment and the
performing of all labor to complete Selective Demolition as shown on the Contract Drawings and as
herein specified or directed by the Engineer.

B. This work shall include but is not limited fo:
1. Demolition and removal of existing gypsum board and metal stud partitions and ceilings.
2. Demolition and removal of existing window.
3. Demolition and removal of associated electrical and mechanical items.
4. Demolition and removal of office finishes including acoustical tile ceilings.
5. Demolition and removal of selected site elements.
6. Removal and disposal of debris, scrap, trash and of all other items in the way of construction or

incidental to the proper execution of the work, as directed by the Engineer.

DEFINITIONS

A. Remove: Remove and legally dispose of items except those indicated to be reinstalled, salvaged, or
to remain the property of the Authority.

B. Existing to remain: Property which shall remain in place and undisturbed by the Contractor's
operations.

MATERIALS OWNERSHIP

A. Exceptforitems or materials indicated to be reused, salvaged, reinstalled, or otherwise indicated to
remain the property of the Authority, demolished materials shall become the Contractor's property
and shall be removed from the Authority’s property.

QUALITY ASSURANCE

A. Demoglition Firm Qualifications: Engage an experienced firm that has successfully completed
selective demolition work similar to that indicated for this project. The demolition firm shall have af
least 5 years of experience with demolition projects and shall provide sufficient documentation to
demonsfrate experience with five (5) projects within the last 5 years that are of similar nature to what
will be encountered in this Coniract.

B. Regulatory Reguirements: Comply with governing EPA notification regulations before starting
selective demalition. Comply with hauling and disposal regulations of authorities having jurisdiction,

PROJECT CONDITIONS

A. The drawings indicate the general configuration of the structures {o be demolished. It is the sole
responsibility of the Contractor to verify existing site conditions.

B. The Authority assumes no responsibility for actual condition of items to be selectively demolished.
1. Conditions existing at time of inspection for bidding purpose will be maintained by the Authority

as far as practical.

C. Storage or sale of removed items or materials on-site will not be permitted.

SCHEDULING

A

Arrange selective demolition schedule so as not to interfere with the Authority's on-site operations.

024119 (02070) -1
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PART 2 - PRODUCTS

Not Used

PART 3 - EXECUTION

31

3.2

3.3

3.4

35

EXAMINATION

A, Survey existing conditions and correlate with requirements indicated to determine extent of selective
demolition required.

B. When unanticipated mechanical, electrical, or structural elements that conflict with the intended
function or design are encountered, investigate and measure the nature and extent of the conflict.
Promptly submit a written report to the Engineer.

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

EQUIPMENT

A. The Contractor shall submit a list of equipment proposed for demolition. Approval of this equipment

does not relieve the Contractor of the responsibility to complete the work as specified or as shown on
the Confract Drawings.

B. The Engineer reserves the right to direct the Contractor to use a different type of equipment if the
equipment suggested by the Contractor is likely to cause damage to the structure. The equipment
shall be provided at no extra cost to the Authority.

C. Anydamage caused by the Contractor, because of his equipment or procedure, shall be repaired by
the Contractor to the satisfaction of the Engineer at no cost to the Authority.

UTILITY SERVICES :

A. Maintain existing utilities indicated to remain in service and protect them against damage during
selective demaolition operations.
1. Do not interrupt existing utilities serving cccupied or operating facilities, except when authorized

in writing by the Engineer. Provide temporary services during interruptions to existing utilities, as
acceptable to the Engineer.

a. Provide not less than 72 hours notice to the Engineer if shutdown of service is required
during changeover.

PREPARATION

A. Conduct demolition operations and remove debris to ensure minimum interference with adjacent
occupied and used facilities.

B. Conduct demolition operations to prevent injury to people and damage to adjacent construction to
remain.

POLLUTION CONTROLS
A Use water mist, temporary enclosures, and other suitable methods to limit the spread of dust and
dirt. Comply with governing environmental protection regulations.
1. Do not use water when it may damage existing construction or create hazardous or
objectionable conditions, such as ice, flooding, and pollution.

B. Remove and transport debris daily in a manner that will prevent spillage on adjacent surfaces and
areas.

C. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demalition
operations. Return adjacent areas to condition existing before start of selective demalition.

024119 {02070) -2
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3.6 SELECTIVE DEMOLITION -

A,

B.

Demolish and remove existing construction in entirety to the limits indicated. Use methods required

to complete work within limitations of governing regulations and as follows:

1. Proceed with selective demolition systematically.

2. Maintain adequate ventilation when using cutting torches.

3. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly
dispose of off-site. .

4. Dispose of demolished items and materials promptly.

5. Return elements of construction and surfaces to remain to condition existing before start of
selective demolition operations.

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

Remove air-conditioning equipment without releasing refrigerants.

37 DISPOSAL OF DEMOLISHED MATERIALS

A

General: Dispose of demolished materials daily. Do not allow demolished materials to accumulate
on-site.

Burning: Do not burn demolished materials.

Disposal: Transport demolished materials off Authority property and legally dispose of such
materials.

PART 4 — MEASUREMENT AND PAYMENT

4.1 MEASUREMENT

A.

Selective Demoalition shall not be measured.

4.2 PAYMENT

A.

Payment for Selective Demolition, complete, shall be taken to be included in and covered by the
Lump Sum Price Bid. This item shall include but shall not be limited to all demaolition, excavation,
saw cutting, supplying and placing material for backfilling, hauling and disposal of items included in
subparagraph 1.1.B of this Section and as shown on the Contract drawings.

The above price shall include all the work described in this Section and shown on the Contract
Drawings including all labor, materials, services and equipment necessary to complete the work in
every respect {o the satisfaction of the Engineer.

END OF SECTION 024119
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ECTION 078413

PENETRATION FIRESTOPPING

PART 1 - GENERAL

1.1

1.2

1.3

A

SUMMARY

This Section includes through-penetration firestop systems for penetrations through fire-resistance-
rated constructions, including both empty openings and openings containing penetrating items.

PERFORMANCE REQUIREMENTS

General: For penetrations through fire-resistance-rated constructions, including both empty
openings and openings containing penetrating items, provide through-penetration firestop systems
that are produced and installed to resist spread of fire according to requirements indicated, resist
passage of smoke and other gases, and maintain original fire-resistance rating of construction
penetrated.

1. Fire-resistance-rated walls including fire partitions, fire barriers, and smoke barriers.

Rated Systems: Provide through-penetration firestop systems with the following ratings
determined per ASTM E 814 or UL 1479:

1. F-Rated Systems: Provide through-penetration firestop systems with F-ratings indicated, but
not less than that equaling or exceeding fire-resistance rating of constructions penetrated.
2. T-Rated Systems: For the following conditions, provide through-penetration firestop systems

with T-ratings indicated, as well as F-ratings, where systems protect penetrating items
exposed to potential contact with adjacent materials in occupiable floor areas:
a. Penetrations located outiside wall cavities.

For through-penetration firestop systems exposed to view, traffic, moisture, and physical damage,

provide products that, after curing, do not deteriorate when exposed to these conditions both during
and after construction.

1. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide moisture-
resistant through-penetration firestop systems.
2. For penetrations involving insulated piping, provide through-penetration firestop systems not

requiring removal of insulation.

For through-penetration firestop systems exposed to view, provide products with flame-spread and
smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.

SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: For each through-penetration firestop system, show each type of construction
condition penetrated, relationships to adjoining construction, and type of penetrating item. Include
firestop design designation of qualified testing and inspecting agency that evidences compliance
with requirements for each condition indicated.

078413-1
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14

1.5

1.6

1.7

1. Where Project conditions require modification to a qualified testing and inspecting agency's
illustration for a particular through-penetration firestop condition, submit illustration, with
modifications marked, approved by through-penetration firestop system manufacturer's fire-
protection engineer as an engineering judgment or equivalent fire-resistance-rated
assembily.,

Qualification Daté: For Installer.

QUALITY ASSURANCE

Installer Qualifications: A firm that has been approved by FMG according to FMG 4991, "Approval
of Firestop Contractors."

Installation Respons'ibility: Assign installation of through-penetration firestop systems and fire-
resistive joint systems in Project to a single qualified installer.

Source Limitations: Obtain through-penetration firestop systems, for each kind of penetration and
construction condition indicated, through one source from a single manufacturer.

Fire-Test-Response Characteristics: Provide through-penetration firestop systems that comply with
the following requirements and those specified in Part 1 "Performance Requirements" Article:

1. Through-penetration firestop systems are identical to those tested per testing standard
referenced in "Part 1 Performance Requirements" Article. Provide rated systems complying
with the following requirements:

a. Through-penetration firestop systems correspond to those indicated by reference to
through-penetration firestop system designations listed by the following:
1) UL in its "Fire Resistance Directory."

DELIVERY, STORAGE, AND HANDLING

Deliver through-penetration firestop system products fo Project site in original, unopened
containers or packages with intact and legible manufacturers' labels identifying product and
manufacturer, date of manufacture, lot number, shelf life if applicable, gualified testing and
inspecting agency's classification marking applicable to Project, curing time, and mixing
instructions for multicomponent materials.

Store and handle materials for through-penetration firestop systems to prevent their deterioration or
damage due to moisture, temperature changes, contaminants, or other causes.

PROJECT CONDITIONS

Environmental Limitations: Do not install through-penetration firestop systems when ambient or
substrate temperatures are outside limits permitted by through-penetration firestop system
manufacturers or when substrates are wet due to rain, frost, condensation, or other causes.

Ventitate through-penetration firestop systems per manufacturer's written instructions by natural
means or, where this is inadequate, forced-air circulation.

COORDINATION

Coordinate construction of openings and penetrating items to ensure that through-penetration
firestop systems are installed according to specified requirements.

(078413-2
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B.

C.

Coordinate sizing of sleeves, openings, core-driled holes, or cut openings to accommodate
through-penetration firestop sysfems.

Do not cover up through-penetration firestop system installations that will become concealed
behind other construction until each installation has been examined by building inspector, if
required by authorities having jurisdiction.

PART 2 - PRODUCTS

2.1

22

2.3

A

A

B.

A

MANUFACTURERS

Available Products: Subject to compliance with requirements, through-penetration firestop systems
that may be incorporated into the Work include, but are not limited to, those systems indicated in
the Through-Penetration Firestop System Schedule at the end of Part 3 on Drawings that are
produced by one of the following manufaciurers:

Grace, W. R. & Co. - Conn.

Hilti, Inc.

Johns Manville.

RectorSeal Corperation {The).

3M; Fire Protection Products Division.

Tremco; Sealant\Weatherproofing Division.

USG Corporation.

NO Uk W N

FIRESTOPPING, GENERAL

Compatibility: Provide through-penetration firestop systems that are compatible with one another;
with the substrates forming openings; and with the items, if any, penetrating through-penetration
firestop systems, under conditions of service and application, as demonstrated by through-
penetration firestop system manufacturer based on testing and field experience.

Accessories: Provide components for each through-penetration firestop system that are needed to
install fill materials and to comply with Part 1 "Performance Requirements" Article. Use only
componenis specified by through-penetration firestop system manufacturer and approved by
qualified testing and inspecting agency for firestop systems indicated.

1. Permanent forming/damming/backing materials, including the following:
a. Slag-frock-wool-fiber insulation,
b. Sealants used in combination with other forming/damming/backing maiterials to
prevent leakage of fill materials in liquid state.
C. Fire-rated form board.
d. Fillers for sealants.

Temporary forming materials.
Subsirate primers.

Collars.

Steel sleeves.

crwm

FiLL MATERIALS

General: Provide through-penstration firestop systems containing the types of fill materials
indicated in the Through-Penetration Firestop System Schedule at the end of Part 3 by referencing
the types of materials described in this Article. Fill materials are those referred to in directories of
referenced testing and inspecting agencies as "fill," "void," or "cavity" materials.

078413-3
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B.

2.4

A

Latex Sealants: Single-component latex formulations that after cure do not re-emulsify during
exposure to moisture.

Firestop Devices: Factory-assembled collars formed from galvanized steel and lined with
intumescent material sized to fit specific diameter of penetrant.

Intumescent Composite Sheets: Rigid panels consisting of aluminum-foil-faced elastomeric shest
honded to galvanized steel sheet.

Intumescent Putties: Nonhardening dielectric, water-resistant putties containing no solvents,
inorganic fibers, or silicone compounds.

Intumescent Wrap Strips: Single-component intumescent elastomeric sheets with aluminum foil on
one side.

Mortars: Prepackaged dry mixes consisting of a biend of inorganic binders, hydraulic cement,
filers, and lightweight aggregaie formulated for mixing with water at Project site to form a
nonshrinking, homogeneous mortar.

Pilows/Bags: Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled
with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant additives.

Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and
cure in place to produce a flexible, nenshrinking foam.

Silicone Sealanis: Single-component, silicone-based, neutral-curing elastomeric sealants of grade
indicated below:

1. Grade for Vertical Surfaces: Nonsag formulation for openings in vertical and other surfaces.

MIXING

For those products requiring mixing before application, comply with through-penetration firestop
system manufacturer's writien instructions for accurate proportioning of materials, water (if
required), type of mixing equipment, selection of mixer speeds, mixing containers, mixing time, and
other items or procedures needed to produce products of uniform quality with optimum
performance characteristics for application indicated.

PART 3 - EXECUTION

341

A

3.2

A

EXAMINATION

Examine substrates and conditions, with Installer present, for compliance with requirements for

opening configurations, penetrating items, substrates, and other conditions affecting performance
of work.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Cleaning: Clean out openings immediately before installing through-penetration firestop
systems to comply with firestop system manufacturer's written instructions and with the following
requirements:
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3.3

3.4

1. Remove from surfaces of opening substrates and from penetrating items foreign materials
that could interfere with adhesion of through-penetration firestop systems.
2. Clean opening substrates and penefrating items to produce clean, sound surfaces capable

of developing optimum bond with through-penetration firestop systems. Remove loose
particles remaining from cleaning operation.
3. Remove laitance and form-release agents from concrete.

Priming: Prime substrates where recommended in writing by through-penetration firestop system
manufacturer using that manufacturer's recommended products and methods. Confine primers to
areas of bond; do not allow spillage and migration onto exposed surfaces.

Masking Tape: Use masking fape 1o prevent through-penetration firestop systems from contacting
adjoining surfaces that will remain exposed on completion of Work and that would otherwise be
permanently stained or damaged by such contact or by cleaning methods used to remove smears
from firesfop system materials. Remove tape as soon as possible without disturbing firestop
system’'s seal with substrates.

THROUGH-PENETRATION FIRESTCP SYSTEM INSTALLATION

General:  Install through-penetration firestop systems to comply with Part1 "Performance
Requirements" Article and with firestop system manufacturer's written installation instructions and
published drawings for products and applications indicated.

Install forming/damming/backing materials and other accessories of types required to support fill

materials during their application and in the position needed to produce cross-sectional shapes and
depths required to achieve fire ratings indicated.

1. After installing fill materials and aliowing them to fully cure, remove combustible forming
materials and other accessories not indicated as permanent components of firestop
systems.

install fill materials for firestop systems by proven techniques to produce the following results:

1. Fill voids and cavities formed by openings, forming materials, accessories, and penetrating
items as required to achieve fire-resistance ratings indicated.

2. Apply materials so they contact and adhere to subsfrates formed by openings and
penetrating ifems.

3. For fill materials that will remain exposed after completing Work, finish to produce smooth,
uniform surfaces that are flush with adjoining finishes.

IDENTIFICATION

Identify through-penetration firestop systems with preprinted metal or plastic labels. Attach labels
permanently to surfaces adjacent to and within 6 inches of edge of the firestop systems so that
labels will be visible to anyone seeking to remove penetrating items or firestop systems. Use.
mechanical fasteners for metal labels. For plastic iabels, use self-adhering type with adhesives
capable of permanently bonding labels to surfaces on which iabels are placed and, in combination

with label material, will result in partial destruction of label if removal is attempted. Include the
following information on labels;

1. The words "Warning - Through-Penetration Firestop System - Do Not Disturb. Notify
Building Management of Any Damage."
2, Daie of installation.

3. Through-penetration firestop system manufacturer's name.

078413-5
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3.5

3.6

37

A

FIELD QUALITY CONTROL

Where deficiencies are found, repair or replace through-penetration firestop systems so they
comply with requirements.

Proceed with enclosing through-penetration firestop systems with other construction only after
inspection reports are issued and firestop installations comply with requirements.

CLEANING AND PROTECTING

Clean off excess fill materials adjacent to openings as Work progresses by methods and with
cleaning materials that are approved in writing by through-penetration firestop system
manufacturers and that do not damage materials in which openings cceur.

Provide final protection and maintain conditions during and after installation that ensure that
through-penetration firestop systems are without damage or deterioration ai time of Substantial
Completion. If, despite such protection, damage or deterioration occurs, cut ouf and remove
damaged or deteriorated through-penetration firestop systems immediately and install new
materials to produce systems complying with specified requirements.

THROUGH-PENETRATION FIRESTOP SYSTEM SCHEDULE

Where UL-classified systems are indicated, they refer to alpha-alpha-numeric designations listed in
UL's "Fire Resistance Directory" under product Category XHEZ.

Firesiop Systems with No Penetrating ltems:

1. UL-Classified Systems: C-AJ-0070.

2. Type of Fill Materials: One or more of the following:
a. Latex sealant.
b. Silicone sealant.
c. Intumescent putiy.
d. Mortar.

Firestop Systems for Metallic Pipes, Conduit, or Tubing:

1. UL-Classified Systems: W-J-1124.
Type of Fili Materials: One or more of the foltowing:

Latex sealant.
Silicone sealant.
Intumescent putty.
Mortar.

poow

Firestop Systems for Nonmetallic Pipe, Conduit, or Tubing:

—

UL-Classified Systems: W-J-2101.
2. Type of Fill Materials: One or more of the following:

Latex sealant.

Silicone sealant.
Intumescent puity.
Intumescent wrap strips.
Firestop device.

oo o
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E. Firestop Systems for Electrical Cables:

1. UL-Classified Systems: C-AJ-3095,
2. Type of Fill Materials: One or more of the following:

Latex sealant,
Silicone sealant.
Intumescent putty.
Silicone foam.
Pillows/bags.

®aooTp

F. Firestop Systems for Insulated Pipes:

1. UL-Classified Systems: C-AJ-5091,
2. Type of Fill Materials: Cne or more of the following:

a. Latex sealant.
b. Intumescent puity.
c. Silicone foam.
d. Intumescent wrap strips.
G.  Firestop Systems for Miscellaneous Mechanical Penetrants:

1. UL -Classified Systems: W-L-7021.
2. Type of Fill Materials: One or both of the following:

a. Latex sealant.
b. Mortar.

H. Firestop Systems for Groupings of Penetrants:

—

UL-Classified Systems: C-AJ-8041.
2. Type of Fill Materials: One or more of the following:

Latex sealant.

Mortar.

Intumescent wrap strips.
Firestop device.

Intumescent composite sheet.

PoaooTW

PART 4 - COMPENSATION

4.1 MEASUREMENT:
A. Penetrating firestopping shall not be measured.

42 PAYMENT

A. Payment for penetrating firestopping shall be taken to be included in and covered by the Lump
Sum.

B. The above price shall include all the work described in this Section and shown on the Coniract
Drawings including all labor, materials, services and equipment necessary to complete the work
in every respect to the satisfaction of the Engineer.

END OF SECTION 078413
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SECTION 079200

JOINT SEALANTS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

SCOPE

The work covered by this Section includes the furnishing of all materials and equipment and the
performing of all laber to complete the installation of Joint Sealants and caulking as shown on the
Contract Drawings and as herein specified or directed by the Engineer.

SUMMARY

Section Includes:

1. Silicone joint sealants.
2. Latex joint sealants.

3. Acoustical joint sealants.
SUBMITTALS

Product Data: For each jeint-sealant product indicated.

Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured sealants
showing the full range of colors available for each product exposed to view.

Quialification Data: For gualified Instalter.
Product Certificates: For each kind of joint sealant and accessory, from manufacturer.

Sealant, Waterproofing, and Restoration Institute (SWRI) Validation Certificate: For each sealant
specified to be validated by SWRI's Sealant Validation Program.

Product Test Reports: Based on evaluation of comprehensive tesis performed by a qualified
testing agency, indicating that sealants comply with requirements.

Warranties: Sample of special warranties.

QUALITY ASSURANCE

Installer Qualifications: Manufacturer's authorized representative who is frained and approved for
installation of units required for this Project.

Scurce Limitations: Obtain each kind of joint sealant from single source from single manufacturer.
Product Testing: Test joint sealants using a gqualified testing agency.

1. Testing Agency Qualifications: An independent testing agency qualified according to
ASTM C 1021 to cenduct the testing indicated.

079200 - 1
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1.5

A.

2. Test according to SWRI's Sealant Validation Program for compliance with requirements
specified by reference to ASTM C 920 for adhesion and cohesion under cyclic movement,
adhesion-in-peel, and indentation hardness.

PROJECT CONDITIONS

Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
seatant manufacturer or are below 40 deg F (5 deg C).

2. When joint substrates are wet.

3 Where joint widths are less than those allowed by joint-sealant manufacturer for applications
indicated.

4, Where contaminants capable of interfering with adhesion have not yet been removed from

joint substrates.

PART 2 - PRODUCTS

2.1

2.2

A

B.

C.

D.

E.

A

MATERIALS, GENERAL

Compatibility: Provide joint sealants, backings, and other related materials that are compatible with
one another and with joint substrates under conditions of service and application, as demonsirated
by joint-sealant manufacturer, based on testing and field experience.

VOC Content of Interior Sealants: Provide sealants and sealant primers for use inside the
weatherproofing system that comply with the following limits for VOC content when calculated
according to 40 CFR 59, Part 59, Subpart D (EPA Method 24):

1. Architectural Sealants: 250 g/L.
2, Sealant Primers for Nonpeorous Substrates: 250 g/L.
3. Sealant Primers for Porous Substrates: 775 g/L.

Liquid-Applied Joint Sealants: Comply with ASTM C 920 and other requirements indicated for
each liguid-applied joint sealant specified, including those referencing ASTM C 920 classifications
for type, grade, class, and uses related to exposure and joint substrates.

Stain-Test-Response Characteristics: Where sealants are specified to be nonstaining ta porous
substrates, provide products that have undergone testing according to ASTM C 1248 and have not
stained porous joint substrates indicated for Project.

Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range.

SILICONE JOINT SEALANTS

Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant.: ASTM C 920, Type S,
Grade NS, Class 50, for Use NT.

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

BASF Building Systems; Omniseal 50.

Dow Corning Corporation; 791.

GE Advanced Materials - Silicones; SilGlaze 11 SCS52300.
Pecora Corporation; 864.

Polymeric Systems, Inc.; PSI-641.

oo Tw
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2.4

25

A

f. Sika Corperation, Construction Products Division; SikaSil-Co95.
g. Tremco incorporated; Spectrem 2,

LATEX JOINT SEALANTS
Latex Joint Sealant: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.
1. Products: Subject to compliance with requirements, provide one of the following:

BASF Building Systems; Sonolac.

Bostik, Inc.; Chem-Calk 600.

May National Associates, Inc.; Bondaflex 600.
Pecora Corporation; AC-20+.
Schnee-Morehead, Inc.; SM 8200.

Tremco Incorporated; Tremflex 834.

~P o0 T

JOINT SEALANT BACKING

General: Provide sealant backings of material that are nonstaining; are compatible with joint
substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by
sealant manufacturer based on field experience and laboratory testing.

Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface skin) or
Type O (open-cell material) or Type B (bicellular material with a surface skin) or any of the
preceding types, as approved in writing by joint-sealani manufacturer for joint application indicated,
and of size and density to control sealant depth and otherwise contribute to producing optimum
sealani performance.

Bond-Breaker Tape: Polyethylens tape or other plastic tape recommended by sealant
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint
surfaces at back of joint. Provide self-adhesive tape where applicable.

MISCELLANEOQUS MATERIALS

Primer: Material recommended by joint-sealant manufacturer where required for adhesion of
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate
tests and field {ests.

Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and
sealant backing materials, free of oily residues or other substances capable of staining or harming
joint substrates and adjacent nonporous surfaces in any way, and formulated to promote optimum
adhesion of sealants to joint substrates.

Masking Tape: Nenstaining, nonabsorbent material compatible with joint sealants and surfaces
adjacent to joints.
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PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

Examine joints indicated to receive joint sealants, with Installer present, for compliance with
requirements for joint configuration, installation tolerances, and other conditions affecting joint-
sealant performance.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply
with joint-sealant manufacturer's written instructions and the following requirements:

1. Remove all foreign material from joint substrates that could interfere with adhesion of joint
sealant, including dust, paints (except for permanent, protective coatings tested and
approved for sealant adhesion and compatibility by sealant manufacturer), old joint sealants,
oil, grease, waterproofing, water repellents, water, surface dirt, and frost.

a. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a
combination of these methods to produce a clean, sound substrate capable of
developing optimum bond with joint sealants. Remove loose particles remaining after
cleaning operations above by vacuuming or blowing out joints with oil-free
compressed air.

2. Remove laitance and form-release agents from concrete.
3. Clean nonperous joint substrate surfaces with chemical cleaners or other means that do not

stain, harm substrates, or leave residues capable of interfering with adhesion of joint
sealants. Nonporous joint substrates include the following:

a. Metal.
b. Glass.

Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as
indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to
comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-
sealant bond; do not allow spillage or migration onto adjoining surfaces.

Masking Tape: Use masking tape where required to prevent contact of sealant or primer with
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by
cleaning methods required to remove sealant smears. Remove tape immediately after tooling
without disturbing joint seal.

INSTALLATION OF JOINT SEALANTS

General: Comply with joint-sealant manufacturer's written installation instructions for products and
applications indicated, unless more stringent requirements apply.

Sealant Installation Standard: Comply with recommendations in ASTM C 11923 for use of joint
sealants as applicable to materials, applications, and conditions indicated.

Install sealant backings of kind indicated to support sealants during application and at position
required to produce cross-sectional shapes and depths of installed sealants relative to joint widths
that allow optimum sealant movement capability.

079200 - 4 052



IT Northern Region Office MA-2355-000-002

3.4

3.5

3.6

1. Do not leave gaps between ends of ssalant backings.

2. Do not stretch, twist, puncture, or tear sealant backings.

3 Remove absorbent sealant backings that have become wet before sealant application and
replace them with dry materials.

Install bond-breaker tape behind sealants where sealant backings are not used between sealants
and backs of joints.

Install sealants using proven techniques that comply with the following and at the same time
backings are installed;

1. Place sealants so they directly contact and fully wet joint substrates.

2. Completely fill recesses in each joint configuration.

3 Produce uniform, cross-sectional shapes and depths relative to joint widths that aliow
optimum sealant movement capability.

Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing
begins, tool sealants according to requirements specified in subparagraphs below to form smooth,
uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact and
adhesion of sealant with sides of joint.

1. Remove excess sealant from surfaces adjacent to joints.

2. Use tooling agents that are approved in writing by sealant manufacturer and that do not
discolor sealants or adjacent surfaces.

3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated.

4. Provide flush joint profile where indicated per Figure 88 in ASTM C 1193.

5. Provide recessed joint configuration of recess depth and at locations indicated per Figure 8C
in ASTM C 1193.

a. Use masking tape fo protect surfaces adjacent to recessed tooled joints.

Install sealant as required to maintain a watertight and weathertight building envelope.

CLEANING

Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods
and with cleaning materials approved in writing by manufacturers of joint sealants and of products
in which joints occur.

PROTECTION

Protect joint sealants during and after curing period from contact with contaminating substances
and from damage resulting from construction operations or other causes so sealants are without
deterioration or damage at time of Substantial Completion. If, despite such protection, damage or
deterioration occurs, cut out and remove damaged or detericrated joint sealants immediately so
installations with repaired areas are indistinguishable from original work.

JOINT-SEALANT SCHEDULE

Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces.

1. Joint Locations:
a. Penetrations through exterior wall.
b. Joints between metal panels.
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C. Joints between different materials listed above.
d. Perimeier joints between materials listed above and frames of doors, windows and
louvers.
e. Other joints as indicated.
2. Silicone Joint Sealant: Single component, nonsag, neutral curing, Class 50.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

B. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces.

1. Joint Locations:
a. Perimeter joints of exterior openings where indicated.
b. Perimeter joints between interior wall surfaces and frames of interior doors and
windows.
C. Other joints as indicated.

2. Joint Sealant: Latex.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

PART 4 - COMPENSATION

4.1 MEASUREMENT:
A. Joint Sealants and caulking shall not be measured.

472 PAYMENT
A. Payment for Joint Sealant and caulking shall be taken to be included in and covered by the
Lump Sum.

B. The above price shall include all the work described in this Section and shown on the Contract

Drawings including all labor, materials, services and equipment necessary to complete the work
in every respect to the satisfaction of the Engineer.

END OF SECTION 079200
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SECTION 083113

ACCESS DOORS AND FRAMES

PART 1 - GENERAL

1.1

1.2

1.3

A.

B.

A

B.

A

SCOPE

This work covered by this Section includes the furnishing of all materials and equipment and the
performing of all labor to complete the installation of Access Flooring as shown on the Contract
Drawings and as herein specified or directed by the Engineer.

This Section includes the following:

1. Access doors and frames for ceilings.

SUBMITTALS

Product Data: For each type of access door and frame indicated. Include construction details,
materials, individual components and profiles, and finishes.

Shop Drawings: Show fabrication and installation details of access doors and frames for each type
of subsirate. Include plans, elevations, sections, details, and attachments to other work.

COORDINATION

Verification: Determine specific [ocations and sizes for access doors needed to gain access to
concealed plumbing, mechanical, or other concealed work.

PART 2 - PRODUCTS

24

o

STEEL MATERIALS
Steel Plates, Shapes, and Bars: ASTiM A 36/A 36M.

Steel Sheet: Uncoated cold-rolled steel sheet substrate complying with ASTM A 1008/A 1008M,
Commercial Steel (CS), exposed.

Steel Finishes: Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal
Products” for recommendations for applying and designating finishes.

1. Surface Preparation for Steel Sheet: Clean surfaces to comply with SSPC-SP 1, "Solvent
Cleaning,” to remove dirt, oil, grease, or other contaminants that could impair paint bond.
Remove mill scale and rust, if present, from uncoated steel, complying with SSPC-
SP 5/NACE No. 1, "White Metal Blast Cleaning," or SSPC-SP 8, "Pickling."

2. Factory-Primed Finish: Apply shop primer immediately after cleaning and pretreating.

Drywall Beads: Edge trim formed from 0.0299-inch zinc-coated steel sheet formed to receive joint
compound and in size to suit thickness of gypsum board.
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2.2

2.3

A.

B.

A

B.

C.

ACCESS DOORS AND FRAMES FOR CEILINGS

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

Acudor Products, [nc.

Babcock-Davis; A Cierra Products Co.
Jensen Industries,

J. L. Industries, Inc.

Karp Associates, Inc.

Larsen's Manufacturing Company.
MIFAR, inc.

Milcor Inc.

N RON~

Flush Access Doors and Frames with Exposed Trim: Fabricated from steel sheet.

Locations: Ceiling surfaces.

Door: Minimum 0.060-inch-thick sheet metal, set flush with exposed face flange of frame.
Frame: Minimum 0.060-inch- thick sheet metal with 1-inch-wide, surface-mounted trim.
Hinges: Continuous piano.

Latch: Cam latch with interior release.

Provide door gasket.

SO~ N -~

FABRICATION

General: Provide access door and frame assemblies manufactured as integral units ready for
installation.

Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide materials with
smooth, flat surfaces without blemishes. Do not use materials with exposed pitting, seam marks,
roller marks, rolled trade names, or roughness.

Doors and Frames: Grind exposed welds smooth and flush with adjacent surfaces. Furnish

attachment devices and fasteners of type required to secure access panels to types of supports
indicated.

1. Exposed Flanges: Nominal 1 to 1-1/2 inches wide around perimeter of frame.

PART 3 - EXECUTION

3.1

3.2

A

B.

C.

A.

B.

INSTALLATION
Comply with manufacturer's written instructions for installing access doors and frames.

Set frames accurately in position and attach secursely to supports with plane of face panels aligned
with adjacent finish surfaces.

Install doors flush with adjacent finish surfaces or recessed to receive finish material.

ADJUSTING AND CLEANING
Adjust doors and hardware after installation for proper operation.

Remove and replace doors and frames that are warped, bowed, or otherwise damaged.

083113-2
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PART 4 - MEASUREMENT AND PAYMENT

41 MEASUREMENT
A. Access Doors and Frames shall not be measured.

4.2 PAYMENT
A. Payment for Access Doors and Frames complete in place shall be taken to be included in and
covered by the Lump Sum Price Bid.

B. The above prices shall include all the work described in this Section and shown on the contract

drawings including all lzabor, materials, services and equipment necessary to complete the work
in every respect to the satisfaction of the Engineer.

END OF SECTION 083113
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SECTION 092900
(formerly 09250)

GYPSUM BOARD ASSEMBLIES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

1.7

SCOPE

A. The work covered by this Section includes the furnishing of all materials and equipment and the
performing of all iabor to complete Gypsum Board Assemblies as shown on the Contract
Drawings and as herein specified or directed by the Engineer.

B. This work shall include but is not limited to:
1. Gypsum board and metal stud framed partitions.
2. Suspended gypsum board ceiling assembly.
- 3. Sound attenuation batts.

RELATED SECTIONS
A. Section 029100 - Painting

DEFINITIONS

A. Gypsum Board Terminology: Refer to ASTM C 11 for definitions of terms for gypsum board
assemblies not defined in this Section or in other referenced standards.

DESIGN REQUIREMENTS

A. Metal Framing: Provide non-load bearing steel stud partitions with deflections conforming to
L/240 at 5 psf typical for gypsum board walls.

SUBMITTALS
A. General: Submit the following in accordance with the Special Provisions of these Specifications.

B. Product Data: For each type of product indicated,

C. Samples: For the following products:
1. Trim Accessories: Full-size sample in 12-inch-long length for each trim accessory indicated.

DELIVERY, STORAGE, AND HANDLING
A. Deliver materials in original packages, containers, or bundles bearing brand name and
identification of manufacturer or supplier.

B. Store materials inside under cover and keep them dry and protected against damage from
weather, direct sunlight, surface contamination, corrosion, construction traffic, and other causes.
Stack gypsum panels flat to prevent sagging.

PROJECT CONDITIONS

A. Environmental Limitations: Comply with ASTM C 840 requirements or gypsum hoard
manufacturer's written recommendations, whichever are more stringent.

PART 2 - PRODUCTS

2.1

MANUFACTURERS
A. Available Manufacturers: Subject to compliance with requiremenis, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Steel Framing and Furring:
a. Clark Steel Framing Systems.
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22

2.3

24

25

206

b. Consolidated Systems, Inc.
¢. Dale Industries, Inc. - Dale/Incor.
d. Dietrich Industries, Inc.
e. MarinoWare,; Division of Ware Ind.
f. National Gypsum Company.
g. Unimast, Inc.
2. Gypsum Board and Related Producis:
a. American Gypsum Co.
b. G-P Gypsum Corp.

c. National Gypsum Company.

d. United States Gypsum Co.

METAL FRAMING

A,

Studs and Tracks: ASTM C645; galvanized sheet stesl studs. Widihs as indicated on Drawings.
(Gage as required to meet the design requirements.

Rigid Furring Channels: 7/8 inch hat shaped channels, galvanized. Gage as required to meet
the design requirements.

SUSPENSION SYSTEM COMPONENTS

A
B.
C. Carrying Channels: Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.0538

Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-inch diameter.
Flat Hangers: Steel sheet, 1 by 3/16 inch.

inch and minimum 1/2-inch-wide flanges.
1. Depth: 2 inches.
Grid Suspension System for Ceilings: ASTM C 645, direct-hung system composed of main
beams and cross-furring members that interlock.
1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:
a. Armstrong World Industries, Inc.; Drywall Grid Systems.
b. USG Corporation; Drywall Suspension System.

INTERIOR GYPSUM WALLBOARD

A. Panel Size: Provide in maximum lengths and widths available that will minimize joints in each
area and correspond with support system indicaied.
B. Gypsum Wallboard: ASTM C 36.
1. Regular Type:
a. Thickness: As indicated.
b. Long Edges: Tapered.
c. Location: As indicated.
TRIM ACCESSORIES
A. Interior Trim: ASTM C 1047.
1. Material: Galvanized or aluminum-coated steel sheet, rolied zinc, plastic, or paper-faced
galvanized steei sheet.
2. Shapes:
a. Cornerbead: Use at outside corners, unless otherwise indicated.
b. U-Bead: J-shaped; exposed short flange does not receive joint compound; use at
exposed panel edges.
AUXILIARY MATERIALS

General: Provide auxiliary materials that comply with referenced installation standards and
manufacturer's written recommendations.
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B. Steel Drill Screws: ASTM C 1002, unless otherwise indicated.

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 0.033 to
0.112 inch thick.

C. Sound Attenuation Blankets: ASTM C 665, Type | (blankets without membrane facing) produced by
combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock
woal.

JOINT TREATMENT MATERIALS
A. General: Comply with ASTM C 475.

B. Joint Tape:
1. Interior Gypsum Wallboard: Paper.

C. Joint Compound for Interior Gypsum Wallboard: For each coat use formulation that is compatlble

with other compounds applied on previous or for successive coats.

1. Prefilling: At open joints and damaged surface areas, use setting-type taping compound.

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and trim
flanges, use setting-type taping compound.
a. Use setting-type compound for installing paper-faced metal trim accessories.

3. Fill Coat: For second coat, use setting-type, sandable topping compound.

4. Finish Coat: For third coat, use setting-type, sandable topping compound.

PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames,
cast-in anchors, and sfructural framing, for compliance with requirements and other conditions
affecting performance. Proceed with installation only after unsatisfactory conditions have been
corrected.

METAL FRAMING
A. General
1. Install steel framing to comply with ASTM C754 and with ASTM C840 requirements that
apply to framing installation.
2. Install supplementary framing, blocking, bracing at termination in Work, and support of
fixtures, equipment services, heavy trim, furnishings, and similar construction to comply with
details indicated on Drawings and with recommendations of gypsum board manufacturer.

B. Walls and Partitions

1. Install runners (track) at floors, ceilings, and structural walls and columns where gypsum
board stud system abufs other construction.

2. Metal Stud Spacing: Maximum 16 inches on center, unless noted otherwise. Use gage and
depth of stud required to meet maximum defiection requirements.

3. Instaliation Tolerances: Install each steel framing and furring member so that fastening
surfaces do not vary more than 1/8 inch from plane of faces of adjacent framing.

4. Extend partition framing full height to structural supports or substrates above suspended
cellings. Continue framing over frames for doors and openings and frame around ducts
penetrating partitions above ceiling to provide support for gypsum board.

5. Install steel studs in sizes and spacing indicated on Drawings, but not less than that required
by referenced steel framing installation standards.

6. Install steel studs so that flanges point in the same direction and gypsum boards can be
installed in the direction opposite to that of the flanges.

INSTALLING SUSPENSION SYSTEMS

e
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3.4

3.5

3.6

3.7

A,

Suspend hangers from building structure as follows:

1. Install hangers plumb and free from contact with insulation or other objects within ceiling
plenum that are not part of supporting structural or suspension system.

2. Wire Hangers: Secure by looping and wire tying, either directly to structures or to inserts, eye
screws, or other devices and fasteners that are secure and appropriate for substrate, and in a
manner that will not cause hangers to deteriorate or otherwise fail.

3. Flat Hangers: Secure to sfructure, including intermediate framing members, by attaching to
inserts, eye screws, or other devices and fasteners that are secure and appropriate for
structure and hanger, and in a manner that will not cause hangers to deteriorate or otherwise
fail.

4. Do not attach hangers to steel roof deck.

Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension systems
meet vertical surfaces. Mechanically join main beam and cross-furring members to each other
and butt-cut to fit into wall track.

Installation Tolerance: Install each framing member so fastening surfaces vary not more than 1/8
inch from the plane formed by faces of adjacent framing.

APPLYING AND FINISHING PANELS, GENERAL

A

B.

Gypsum Board Application and Finishing Standards: ASTM C 840 and GA-216.

Install batt insulation before installing gypsum panels, unless biankets are readily installed after
panels have been installed on one side.

Install gypsum panels with face side out. Butt panels together for a light contact at edges and '
ends with not more than 1/16 inch (1.5 mm} of open space between panels. Do not force into
place.

Locate edge and end joints over supports, except in ceiling applications where intermediate
supports or gypsum board back-blocking is provided behind end joints. Do not place tapered
edges against cut edges or ends. Stagger vertical joints on opposite sides of partitions. Do not
make joints other than control joints at corners of framed openings.

Attach gypsum panels to framing provided at openings and cutouts.
Space fasierers in gypsum panels according to referenced gypsum board application and

finishing standard and manufacturer's written recommendations.
1. Space screws a maximum of 12 inches (304.8 mm) o.c. for vertical applications.

PANEL APPLICATION METHODS

A

Single-Layer Application:
1. On partitions/walls, apply gypsum panels horizentally (perpendicular to framing), unless
otherwise indicated and minimize end joints.
a. Stagger abutting end joints not less than one framing member in alternate courses of
board.

2. On ceilings, apply gypsum panels before wallfpartition board application to greatest extent
possible and at right angles to framing, unless otherwise indicated.

INSTALLING TRIM ACCESSORIES

A

General: For trim with back flanges intended for fasteners, attach to framing with same fasteners
used for panels. Otherwise, attach trim according to manufacturer's written instructions.

FINISHING GYPSUM BCARD ASSEMBLIES

061
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A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations,
fastener heads, surface defects, and slsewhere as required to prepare gypsum board surfaces
for decoration. Promptly remove residual joint compound from adjacent surfaces.

B. Prefill open joints and damaged surface areas.

C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended for
tape.

D. Gypsum Board Finish Levels: Finish panels to levels indicated below, according to ASTM C 840,
for locations indicated:

1. Level 3: Tape embedded in joint compound at joints and interior angles, wiped with joint
knife leaving thin coat of compound over tape. Cover tape with one separate coat of joint
compound. Accessories covered with two separate coats of joint compound. Fasteners
covered with two separate coats of joint compound. Joint compound shall be smooth and free
of tool marks and ridges. Sand to achieve a smooth paint-ready surface.

PART 4 - COMPENSATION

4.1 MEASUREMENT
A. Gypsum Board Assemblies shall not be measured.

42 PAYMENT
A. Payment for Gypsum Board Assemblies complete in place, shall be taken to be included in and

covered by the Lump Sum or Unit Prices Bid for the respective items requiring Gypsum Board
Assemblies.

B. The above price shall include all the work described in this Section and shown on the Contract

Drawings including all labor, materials, services and equipment necessary to complete the work
in every respect to the satisfaction of the Engineer.

END OF SECTION
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SECTION 09651

RESILIENT BASE

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A,

A

B.

A

A

A

B.

SCOPE

The work covered by this Section includes the furnishing of all materials and equipment and the

performing of all labor to complete the installation of Resilient Base as shown on the Contract
Drawings and as herein specified or directed by the Engineer.

SUBMITTALS
Product Data: For each type of product indicated.

Samples for Initial Selection: For each type of product indicated.

QUALITY ASSURANCE

Fire-Test-Response Characteristics: As determined by testing identical products according to
ASTM E 648 or NFPA 253 by a qgualified testing agency.

1. Critical Radiant Flux Classification: Class !, not less than 0.45 W/sqg. cm.

DELIVERY, STORAGE, AND HANDLING

Store resilient products and installation materials in dry spaces protected from the weather, with
ambient temperatures maintained within range recommended by manufacturer, but not less than
50 deg F or more than 90 deg F.

PROJECT CONDITIONS

Maintain ambient temperatures within range recommended by manufacturer, but not less than 70

deg F or more than 95 deg F, in spaces fo receive resilient products during the following time
periods:

1. 48 hours before installation.
2. During installation.
3. 48 hours after installation.

Install resilient products after other finishing operations, including painting, have been completad.

PART 2 - PRODUCTS

2.1

A

RESILIENT BASE

- Resilient Base:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Armstrong World Industries, Inc.
b. Johnsonite.
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2.2

A

B.

C. Mondo Rubber International, Inc.
d. Musson, R. C. Rubber Co.
e. Roppe Corporation, USA.
Resilient Base Standard: ASTM F 1861.
1. Material Requirement: Type TV (vinyl, thermoplastic).
2. Manufacturing Method: Group | (sclid, homogeneous).
3. Style: Cove (base with toe).
Minimum Thickness: 0.125 inch.
Height: 4 inches.
Lengths: Coils in manufacturer's standard length.
Outside Corners: Job formed.

Inside Corners: Job formed.

Colors and Patterns: As selected by Architect from full range of industry colors.

INSTALLATION MATERIALS

Trowelable Leveling and Patching Compounds: Latex-modified, portiand cement based or blended
hydraulic-cement-based formulation provided or approved by manufacturer for applications
indicated.

Adhesives: Woater-resistant type recommended by manufacturer to suit resilient products and
substrate conditions indicated.

1. Use adhesives that comply with the following limits for VOC content when calculated
according to 40 CFR 59, Subpart D {(EPA Method 24):

a. Cove Base Adhesives: Not more than 50 g/L.

PART 3 - EXECUTION

3.1

3.2

A

B.

A

B.

EXAMINATION

Verify that finishes of substrates comply with tolerances and other requirements specified in other
Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits
that might interfere with adhesion of resilient products.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient
products.

Fili cracks, holes, and depressions in substrates with trowelable leveling and patching compound
and remove bumps and ridges to produce a uniform and smooth substrate.

064
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C.

33

34

Do not install resilient products until they are same temperature as the space where they are to be
installed.

1. Move resilient products and installation materials into spaces where they will be installed at
least 48 hours in advance of installation.

Sweep and vacuum clean substrates to be covered by resilient products immediately before
installation.

RESILIENT BASE INSTALLATION

Comply with manufacturer's written instructions for installing resilient base.

Apply resilient base to walls, columns, pilasters, casework and cabinefs in toe spaces, and other
permanent fixtures in recoms and areas where base is required.

Install resilient base in lengths as long as practicable without gaps at seams and with tops of
adjacent pieces aligned.

Tightly adhere resitient base to substrate throughout Iength of each piece, with base in continuous
contact with horizontal and vertical substrates.

Do not stretch resilient base during installation.

Job-Formed Corners:

1. Outside Corners: Use siraight pieces of maximum lengths possible. Form without
producing discoloration (whitening) at bends.
2. Inside Corners: Use straight pieces of maximum lengths possible.

CLEANING AND PROTECTION
Comply with manufacturer's written instructions for cleaning and protection of resilient products.
Perform the following operations immediately after completing resilient product installation:

1. Remove adhesive and other blemishes from exposed surfaces.
2. Damp-mop surfaces to remove marks and soil.

Protect resilient products from mars, marks, indentations, and other damage from construction
operations and placement of equipment and fixtures during remainder of construction period.

PART 4 - COMPENSATION

4.1

4.2

MEASUREMENT:
A. Resilient Base shall not be measured.

PAYMENT

A. Payment for Resilient Base complete in place, shall be taken to be included in and covered by
the Lump Sum or Unit Prices Bid.

B. The above price shall include all the work described in this Section and shown on the Contract
Drawings including all ahor, materials, services and equipment necessary to complete the work
in every respect to the satisfaction of the Engineer.

END OF SECTION 096513
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SECTION 096900

ACCESS FLOORING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A

SCOPE

This work covered by this Section includes the furnishing of all materials and equipment and the
performing of all labor to complete the installation of Access Flooring as shown on the Contract
Drawings and as herein specified or directed by the Engineer

This Section includes the following:

1. Access flooring panels and understructure.
2. HPL (High Pressure Laminate) floor coverings.
DEFINITION

ESD: Electrostatic discharge. The transfer of electric charge between bodies at different
potentials.

SYSTEM DESCRIFTION

Access Flooring System: Assemblies composed of modular floor panels on pedestals with or
without stringers.

PERFORMANCE REQUIREMENTS

Structural Performance: Provide access flooring systems capable of withstanding the following
loads and stresses within limits and under conditions indicated, as determined by testing
manufacturer's current standard products according to referenced procedures in CISCA A/F,
"Recommended Test Procedures for Access Floors™

1. Concentrated Loads: Provide fioor panels, including those with cutouts, capable of
withstanding a concentrated design load of 1250 |bf, with a top-surface deflection under load
and a permanent set not to exceed, respectively, 0.10 and 0.010 inch according fo
CISCA A/F, Section |, "Concentrated Loads."

2. Rolling Loads: Provide access flooring systems capable of withstanding rolling loads of the
following magnitude, with a combination of local and overall deformation not to exceed 0.040
inch after exposture to rolling load over CISCA A/F Path A or B, whichever path produces the
greatest top-surface deformation, according to CISCA A/F, Section Ili, "Rolling Loads."

a. CISCA A/F Wheel 1 Rolling Load: 800 Ibf.
b. CISCA A/F Wheel 2 Rolling Load: 800 Ibf.

3. Pedestal Axial Load Test: Provide pedestal assemblies, without panels or other supports in
place, capable of withstanding a 5000 Ibf axial load per pedestal, according to CISCA AfF,
Section V, "Pedestal Axial Load Test."

4, Pedestal Overturning Moment Test: Provide pedestal assemblies, without panels or other
supports in place, capable of withstanding an overturning moment per pedestal of 1000 Ibf x
inches, according to CISCA A/F, Section VI, "Pedestal Overturning Moment Test."

096900 - 1 _ 066
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1.5

B.

Floor Panel Impact-Load Performance: Provide access flooring system capable of withstanding an
impact load of 125 Ib when dropped from 36 inches onto a 1-sq. in. area located anywhere on
panel, without failing. Failure is defined as collapse of access flooring system.

ESD-Control Properties:  Provide floor coverings with ESD-conirol properties indicated as
determined by testing identical products per test method indicated by an independent testing and
inspecting agency.

1. Static-Conductive Floor Covering Properties:
a. Electrical Resistance: Test per ASTM F 150 with 500-V applied voltage.

1}  Average greater than 25,000 ohms and less than 1 megohm when test
specimens and installed floor coverings are tested surface o surface {point to
point).

2)  Average no less than 25,000 ohms with no single measurement less than
10,000 ohms when installed floor coverings are tested surface to ground.

2. Antistatic Floor Covering Properties:

a. Electrical Resistance: Test per ESD STM 7.1.

1) Average greater than 25,000 chms and less than 1,000 megohm when test
specimens and installed floor coverings are tested surface to surface {point to

paint).
3. Panel-to-Understructure Resistance: Not more than 10 ohms as measured without floor
coverings.
SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: Include layout of access flooring system and relationship to adjoining Work based
on field-verified dimensions.

1. Details and sections with descriptive notes indicating materials, finishes, fasteners, typical
and special edge conditions, accessories, and understructure.
2. For installed products indicated to comply with design loads, include structural analysis data

signed and sealed by the qualified professional engineer responsible for their preparation.
Samples for Initial Selection: For each type of fiooring material and exposed finish indicated.

Samples for Verification: For each type of flooring material and exposed finish indicated.

1. Plastic Laminate: Size equal to full-size floor panel.
Resllient Accessories: Manufacturer's standard accessories but not less than 12 inches in
length.

3. Exposed Metal Accessories: 12 inches in length.

4. One complete full-size floor panel, pedestal, and understructure unit for each type of access

flooring system required.

Product Certificates: For each type of access flooring system, signed by product manufacturer.

Qualification Data: For Installer.
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G.

1.6

©

1.7

A.

1.8

A

B.

C.

1.9

A.

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, or performed by access flooring manufacturer and witnessed by a gualified testing
agency, for each type of flooring material and exposed finish.

QUALITY ASSURANCE
Installer Qualifications: An employer of workers trained and approved by manufacturer.
Source Limitations: Obtain access flooring system through one source from a single manufacturer.

Regulatory Requirements: Fabricate and install access flooring to comply with NFPA 75
requirements for raised flooring.

Provide floor panels that are clearly and permanently marked on their underside with panel type
and concentrated-load rating.

PROJECT CONDITIONS

Environmental Limitations: Do not install access flooring until spaces are enclosed, subfloor has
been sealed, ambient temperature is between 40 and 90 deg F, and relative humidity is not more
than 70 percent.

COORDINATION

Coordinate location of mechanical and electrical work in underfloor cavity to prevent interference
with access flooring pedestals.

Mark pedestal locations on subfioor by use of a grid to enable mechanical and electrical work to
proceed without interfering with access flooring pedestals.

Proceed with installation only after completion of other construction within affecied spaces.

EXTRA MATERIALS

Furnish exira materials described in subparagraphs below that match products installed and that
are packaged with protective coverings for storage and identified with labels describing conients.

1. Flooring Panels: 4.
2. Pedestals: 4.

PART 2 - PRODUCTS

21

A

FLOOR PANELS AND UNDERSTRUCTURE

Basis-of-Design Product: Subject to compliance with requirements, provide Tate Concore 1250 or
a comparable product by one of the following:

1. Cementitious-Filled, Formed-Steel Panel Systems:

a. ASM Modular Floors Inc.
b. Computer Environments Inc.

068
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22

c. InterfaceAR.
d. Maxcess Technologies, Inc,

Floor Panels, General: Provide modular panels complying with the following requirements that one
person, using a portable lifting device, can interchange with other field panels without disturbing
adjacent panels or understructure:

1. Nominal Panel Size: 24 by 24 inches.

2. Fabrication Tolerances: Fabricate panels to the following tolerances with squareness
tolerances expressed as the difference between diagonal measurements from corner to
corner;

a. Size and Squareness: Plus or minus 0.015 inch of required size, with a squareness
tolerance of plus or minus 0.015 inch, unless tolerances are otherwise indicated for a
specific panel type.

b. Flatness: Plus or minus 0.020 inch, measured on a diagonal on top of panel.

3. Panel Attachment to Undersfructure: By bolting to pedestal head. Provide panels with holes
drilled in corners to align precisely with threaded holes in pedestal heads and to accept
countersunk screws with heads flush with top of panel.

a. Provide fasteners held captive to panels.

Cementitious-Filled, Formed-Steel Panels: Fabricated with die-cut flat top sheet and die-formed
and stiffened bottom pan formed from cold-rolled steel sheet joined together by resistance welding
to form an enclosed assembly, with metal surfaces protected against corrosion by manufacturer's
standard factory-applied finish. Fully grout internal spaces of completed units with manufacturer's
standard cementitious fill,

Pedestals: Assembly consisting of base, column with provisions for height adJustment and head
(cap); made of steel.

1. Base: Square or circular base with not less than 18 sq. in. of bearing area.

2. Column: Of height required fo bring finished floor to elevations indicated. Weld to base
plate.

3. Provide vibration-proof leveling mechanism for making and holding fine adjustments in

height over a range of not less than 1 inch and for locking at a selected height, so deliberate
action is required to change height setting and vibratory displacement is prevented.

4. Head: Designed to support understructure system indicated.
a. Provide head with four holes aligned with holes in floor panels for bolting of panels to
pedestals.
FLOOR PANEL COVERINGS

Provide factory-applied Static-Conductive Plastic Laminate that is [aminated to tops of floor panels.
Colors, Textures, and Patterns: As selected by Architect from manufacturer's full range.

Static-Conductive Plastic Laminate: NEMA LD 3, High-Wear type, Grade CHWH, fabricated in one
piece to cover each panel face within perimeter plastic edging or with integral trim serving as

edging.

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. Nevamar Company, LLC,
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2.3

Edging: Manufacturer's standard edge trim. Provide size and profile of applied edge frim that fits
floor coverings selected.

ACCESSORIES
Adhesives: Manufacturer's standard adhesive for bonding pedestal bases to subfloor.

1. Provide adhesive with a VOC content of 70 g/L or less when calculated according to
40 CFR 59, Subpart D (EPA Method 24).

Cutouts: Provide cutouts in floor panels for cable penetrations and service cutlets, Provide
reinforcement or additional support, if needed, to make panels with cutouts comply with standard
performance requirements,

1. Number, Size, Shaps, and Location; Provide up to 20 round or rectangular cut outs up to 64
square inches in size at locations to be determined later.

2. Trim edge of cutouts with manufacturer's standard plastic molding.

3. Fit cutouts with manufacturer's standard grommets in sizes indicated or, if size of cutouts

exceeds maximum grommet size available, trim edge of cutouts with manufacturer's

standard plastic molding having tapered top flange. Furnish removable covers for
grommets.

4. Provide foam-rubber pads for sealing annular space formed in cutouts by cables.

Service Outlets: Standard UL-listed and -labeled assemblies, for recessed mounting flush with fop

of floor panels, for power, communication, and signal services, and complying with the following
requirements:

1. Structural Performance: Cover capable of supporting a 1000-bf {4448-N) concentrated
load.
2. Cover and Box Type: Hinged polycarbonate cover with opening for passage of cables when

cover is closed and including frame and steel box or formed-steel plate for mounting
electrical receptacles.

3. Cover and Box Type: Grommet with twist-close cover and including steel junction box for
electrical receptacle with provision for telephone Amphenol connectors and signal cables.

4, Location: In center of panel quadrant, unless otherwise indicated.

5. Receptacles and Wiring: Electrical receptacles and wiring for service outlets are specified in
Division 26 Sections.

6. Receptacles and Wiring: Equip each service ouflet with power receptacles to comply with

the following requirements:

a. Type of Receptacle: Heavy-duty duplex, 2-pole, 3-wire grounding, 20 A, 125V,
NEMA WD 6, Configuration 5-20R, unless otherwise indicated.
b. Number of Receptacles for Qutlet: Two.

c. Wiring Methed: Factory wired for hard wiring in field with armored cable, containing 3
insulated No. 12 AWG solid-copper conductors, terminated with a 6-inch-long pigtail.

d. Wiring Method: Power-in connectors, built inte outlet housing, of type to fit power-in
and power-out connectors of branch-circuit cables supplied with building electrical
system.

Vertical Closures (Fasciae): Where underfloor cavity is not enclosed by abuiting walls or other
construction, provide metal-closure plates with manufacturer's standard finish.

Ramps: Manufacturer's standard ramp construction of width and slope indicated but not steeper
than 1:12, with raised-disc or textured rubber or vinyl floor coverings, and of same materials,
performance, and construction requirements as access flooring.
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F.

G.

Panel Lifting Device: Manufacturer's standard portable lifting device of type required for specified
panels. Provide one lifting devices per room of each type required.

Perimeter Support: Where indicated, provide manufacturer's standard method for supporting panel
edge and forming transition between access flooring and adjoining floor coverings at same level as
access flooring.

PART 3 - EXECUTION

3.1

3.2

3.3

A.

B.

C.

A

B.

A.

EXAMINATION

Examine substrates, with Installer and manufacturer's representative present, for compliance with
requirements for installation tolerances and other conditions affecting performance of work.

1. Verify that substrates comply with tolerances and other requirements specified in other
Sections and that substrates are free of cracks, ridges, depressions, scale, foreign deposits,
and debris that might interfere with adhesive attachment of pedestals.

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

3. Ensure the existing vinyl composition tiles are solidly bonded. It existing tiles are loose, glue
them down or replace with new tites with matching thickness.

Preinstallation Adhesive Field Test: Before installing pedestals, field test their adhesion to subfloor
surfaces as follows:

1. In areas representative of each subfloor surface, set typical pedestal assemblies in same
adhesive and methods required for completed work.
2. Allow test instaliation to cure for 30 days, with a pressure of 25 Ibf applied vertically to

pedestals during this period.

3. After curing, apply lateral load against a straight steel bar inserted 2 inches into pedestal
stems. Measure the force needed to cause adhesive failure of pedestal base.

4, Proceed with installation only after tests show compliance with performance requirement
specified for pedestals’ capability to resist overturning moment.

For raised access flooring systems, verify the following:

1. Existing VCT tile surface is flat, smooth, evenly planed, tightly jointed, and free of

irregularities, gaps greater than 1/8 inch, protrusions more than 1/32 inch, and substances
that may show through surface.

2. Fili all holes and depressions with a cementitious compound approved by access flooring
rmanufacturer.
PREPARATION

Lay out floor panel installation to keep the number of cut panels at floor perimeter to a minimum.
Avoid using panels cut to less than 6 inches.

Locate each pedestal, complete any necessary subfloor preparation, and vacuum clean subfloor to
remove dust, dirt, and construction debris befare beginning installation.

INSTALLATION

Install access flooring system and accessories under supervision of access flooring manufacturer's
authorized representative to produce a rigid, firm installation that complies with performance
requirements and is free of insiability, rocking, rattles, and squeaks.
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3.4

B.

Set pedestals in adhesive as recommended in writing by access flooring manufacturer to provide
full bearing of pedestal base on subfloor.

Adjust pedestals to permit top of installed panels to be set flat, level, and to proper height.

Install flooring panels securely in place, properly seated with panel edges flush. Do not force
panels into place.

Scribe petimeter panels to provide a close fit with adjoining construction with no voids greater than
1/8 inch where panels ahut vertical surfaces.

Cut and trim access flooring and perform other dirt-or-debris-producing activities at a remote
location or as required to prevent contamination of subfloor under access flooring already installed.

Ground flooring system as recommended by manufacturer and as needed to comply with
performance requirements for electrical resistance of floor coverings.

Scribe vertical closures to closely fit against subfloor and adjacent finished-floor surfaces. Set in
mastic and seal to maintain plenum effect within underfloor cavity.

Clean dust, dirt, and construction debris caused by floor installation, and vacuum subfloor area, as
instaltation of floor panels proceed.

Install access flooring without change in elevation between adjacent panels and within the following
tolerances:

1. Plus or minus 1/16 inch in any 10-foot distance.
2. Plus or minus 1/4 inch from a level plane over entire access flooring area.
ADJUSTING, CLEANING, AND PROTECTION

Prohibit traffic on access flooring for 24 hours and removal of floor panels for 72 hours after
installation to allow pedestal adhesive to set.

After completing installation, vacuum clean access flooring and cover with continuous sheets of
reinforced paper or plastic. Maintain protective covering until time of Substantial Completion.

Replace access flooring panels that are stained, scratched, or otherwise damaged or that do not
comply with specified requirements.

PART 4 - COMPENSATION

4.1

42

MEASUREMENT
A. Access Flooring shall not be measured.

PAYMENT

A. Payment for Access Flocring complete in place shall be taken to be included in and covered by
the Lump Sum or Unit Prices Bid for the respective items requiring Access Flooring.

B. The above prices shall include all the work described in this Section and shown on the contract
drawings including all labor, materials, services and equipment necessary to complete the work
in every respect io the safisfaction of the Engineer.

END OF SECTION 096900
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SECTION 099123

INTERIOR PAINTING

PART 1 - GENERAL

1.1

A

1.2

1.3

14

1.5

SCOPE

The work covered by this Section includes the furmnishing of all materiais and equipment and the

performing of all labor to complete Painting as shown on the Contract Drawings and as herein

specified or directed by the Engineer. This Section includes surface preparation and the application

of paint systems on the following interior substrates:

1. Galvanized metal.

2. Gypsum board.

SUBMITTALS

Product Data: For each type of product indicated.

Samples for Initial Selection: For each type of topcoat product indicated.

Product List: For each product indicated, include the following:

1. Cross-reference o paint system and locations of application areas. Use same designations
indicated on Drawings and in schedules.

2. Printout of current "MPI Approved Products List" for each product category specified in
Part 2, with the proposed product highlighted.

QUALITY ASSURANCE

MPI Standards:

1. Products: Complying with MP| standards indicated and listed in "MPl.Approved Products
List."

2. Preparation and Workmanship: Comply with requirements in "MPI Architectural Painting
Specification Manual" for products and paint systems indicated.

DELIVERY, STORAGE, AND HANDLING

Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at nof less than 45 deg F.

1. Maintain containers in clean cendition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.
PROJECT CONDITIONS

Apply paints only when temperature of surfaces to be painted and ambient air femperatures are
between 50 and 95 deg F.
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1.6

B.

A

Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5deg F
above the dew point; or to damp or wet surfaces.

EXTRA MATERIALS

Furnish extra materials described below that are from same production run (batch mix) as materials
applied and that are packaged for storage and identified with [abels describing contents.

1. Quantity: Furnish an additional 1 gailon of each material and color applied.

PART 2 - PRODUCTS

21

2.2

A

B.

A

B.

MANUFACTURERS

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:

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

Benjamin Moore & Co.

Coronado Paint.

Duron, Inc.

ICI Paints.

Kelly-Moore Paints.

McCormick Paints.

PPG Architectural Finishes, Inc.
Sherwin-Williams Company {The).

PN RWN =

PAINT, GENERAL
Material Compatibility:

1. Provide materials for use within each paint system that are compatible with one another and
substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by manufacturers
of topcoat for use in paint system and on substrate indicated.

VOC Content of Field-Applied Interior Paints and Coatings: Provide products that comply with the
following limits for VOC content, exclusive of coloranis added to a tint base, when calculated
according to 40 CFR 59, Subpart D (EPA Method 24); these requirements do not apply to paints
and coatings that are applied in a fabrication or finishing shop:

Flat Paints, Coatings, and Primers: VOC content of not more than 50 g/L.

Nonflat Paints, Coatings, and Primers; VOC content of not more than 150 g/L.
Anti-Corrosive and Anti-Rust Paints Applied to Ferrous Metals: VOC not more than 250 g/L.
Flat Topcoat Paints: VOC content of not more than 50 giL.

Nonflat Topcoat Paints: VOC content of not more than 150 g/L.

Anti-Corrosive and Anti-Rust Paints Applied to Ferrous Metals: VOC not more than 250 g/L.
Primers, Sealers, and Undercoaters: VOC content of not more than 200 g/L.

Zine-Rich Industrial Maintenance Primers: VOC content of not more than 340 gfL.
Pre-Treatment Wash Primers: VOC content of not more than 420 giL.

OO NoO LN
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2.3

24

C.

Chemical Components of Field-Applied Interior Paints and Coatings: Provide topcoat paints and
anti-corrosive and anti-rust paints applied to ferrous metals that comply with the following chemical

restrictions; these requirements do not apply to paints and coatings that are applied in a fabrication
or finishing shop:

1. Aromatic Compounds: Paints and coatings shall not contain more than 1.0 percent by
weight of total aromatic compounds (hydrocarbon compounds containing one or more
benzene rings).

2. Restricted Components: Paints and coatings shall not contain any of the following:

Acrolein.

Acrylonitrile.
Antimony.

Benzene.

Butyl benzyl phthalate.
Cadmium.

Di (2-ethylhexyl) phthalate.
Di-n-butyl phthalate.
Di-n-octyl phthalate.
1,2-dichlorobenzene.
Diethyl phthalate.
Dimethyl phthalate.
Ethylbenzene.
Formaldehyde.
Hexavalent chromium.
Isophorone.

lLead.

Mercury.

Methyl ethyl ketone.
Methy! isobutyl ketone.
Methylene chloride.
Naphthalene.

Toluene (methylbenzene).
1,1,1-trichloroethane.
Vinyl chloride,

KXECETONODOIIT AT I TQ@NOROTY

Colors: As selected from the manufacturer's full range. For colors not specifically indicated, paint
same color as adjacent material.

PRIMERS/SEALERS

Interior Latex Primer/Sealer: MP1 #50.

1. VOC Content: E Range of E2.

2. Environmental Performance Rating: EPR 1.
METAL PRIMERS

Waterborne Galvanized-Metal Primer: MPI#134.

1. VOC Content: E Range of E2.
2. Environmental Performance Rating: EPR 1.

0’75
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2.5

A

LATEX PAINTS
High-Performance Architectural Latex (Semigloss): MPI #141 (Gloss Level 5).

1. VOC Content: E Range of E2.
2. Environmental Performance Rating: EPR 5.

PART 3 - EXECUTION

31

3.2

EXAMINATION

Examine substrates and conditions, with Applicator present, for compliance with requirements for
maximum moisture content and other conditions affecting performance of work.

Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as
follows:

1. Gypsum Board: 12 percent.

Verify suitabifity of substrates, including surface conditions and compatibility with existing finishes
and primers.

Begin coating application only after unsatisfactory conditions have been corrected and surfaces are
dry.

1. Beginning coating application constitutes Contractor's acceptance of substrates and
conditions.
PREPARATION

Comply with manufacturer's written insfructions and recommendations in "MPI Architectural
Painting Specification Manual” applicable to substrates indicated.

Remove plates, machined surfaces, and similar items already in place that are not to be painted. If
removal is impractical or impossible because of size or weight of item, provide surface-applied
protection before surface preparation and painting.

1. After completing painting operaticons, use workers skilled in the frades involved to reinstall
items that were removed. Remove surface-applied protection if any.
2. Do not paint over labels of independent testing agencies or equipment name, identification,

performance rating, or nomenclature plates.

Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and
incompatibie paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers as required to
produce paint systems indicated.

Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal
fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that

promote adhesion of subsequently applied paints.

Gypsum Board Substrates: Do not begin paint application until finishing compound is dry and
sanded smooth.
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3.3

34

A

APPLICATION
Apply paints according to manufacturer's written instructions.

1. Use applicators and techniques suited for paint and substrate indicated.

2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.
Before final installation, paint surfaces behind permanently fixed equipment or furniture with
prime coat only.

3. Paint front and backsides of access pansls, removable or hinged covers, and similar hinged
items to match exposed surfaces.

Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same
material are to be applied. Tint undercoats to match color of topcoat, but provide sufficient
difference in shade of undercoats to distinguish each separate coat.

If undercoats or other conditions show through topcoat, apply additional coats until cured film has a
uniform paint finish, color, and appearance.

Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,

roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.

Painting Mechanical and Electrical Work: Paint items exposed in equipment rooms and occupied
spaces including, but not limited to, the following:

1. Mechanical Work;

Uninsulated metal piping.

Uninsulated plastic piping.

Pipe hangers and supports.

Tanks that do not have factory-applied final finishes.

Visible paortions of internal surfaces of metal ducts, without liner, behind air inlets and
outlets.

Duct, equipment, and pipe insulation having cotton or canvas insulation covering or
other paintable jacket material.

g. Mechanical equipment that is indicaied to have a factory-primed finish for field
painting.

Popop

—h

2. Electrical Work:

a. Switchgear.
b. Paneiboards.
c. Elecfrical equipment that is indicated to have a factory-primed finish for field painting.

CLEANING AND PROTECTION

At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

After completing paint application, clean spattered surfaces. Remove spattered paints by washing,
scraping, of other methods. Do not scraich or damage adjacent finished surfaces.

Protect work of other trades against damage from paint application. Correct damage to work of
other frades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave
in an undamaged condition.

077

009123 -5



IT Northern Region Office MA-2355-000-002
D, At completion of construction activities of other trades, touch up and restore damaged or defaced
painted surfaces.
35 INTERIOR PAINTING SCHEDULE
A. Galvanized-Metal Substrates:
1. Latex Over Waterborne Primer System: MPIINT 5.3J.
a. Prime Coat: Waterborne galvanized-metal primer.
b. Intermediate Coat: High-performance architectural latex matching topcoat.
c. Topcoat: High-performance architectural latex {semigloss).

B. Gypsum Board Substrates;

1. High-Performance Architectural Latex System: MPIINT 9.2B.

a. Prime Coat: Interior latex primer/séaler.
b. Intermediate Coat: High-performance architectural latex matching topcoat.
c. Topcoat: High-performance architectural latex (semigloss).

PART 4 - COMPENSATION

4.1 MEASUREMENT:
A. Painting shall not be measured.

4.2 PAYMENT
A. Painting shall be included in and covered by the Lump Sum or Unit Prices Bid.

B. The above price shall include all the work described in this Section and shown on the Contract
Drawings including alt labor, materials, services and equipment necessary to complete the work
in every respect to the satisfaction of the Enginesr.

END OF SECTION 099123
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SECTION 212200

CLEAN-AGENT FIRE EXTINGUISHING SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

13

14

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SCOPE

This specification outlines the requirements for the design and installation of an engineered FM-
200° total flooding fire suppression system with automatic detection and control. The work
described in the specification includes engineering, labor, materials, equipment, and services
required to install and test the suppression system.

APPLICABLE STANDARDS AND PUBLICATIONS

The design, installation, testing and maintenance of FM-200° Clean-Agent Suppression
Systems shall be in accordance with the requirements set forth in the current editions of the
following codes and standards. The standards listed, as well as all other applicable codes,
standards, and good engineering practices, shall be used as "minimum" design standards.

NFPA 2001 - Standard for Clean-Agent Fire Extinguishing Systems

NFPA 70 - National Electrical Code

NFPA 72 - National Fire Alarm Code

UL 2166 - Standard for Halocarbon Clean-Agent Extinguishing System Units
Factory Mutual Approval Guide

Requirements of the Authority Having Jurisdiction {AHJ)

oE LN

REQUIREMENTS

The FM-200® suppression system installation shall be made in strict accordance with the
drawings, specifications and applicable standards.

QUALITY ASSURANCE

Hardware Manufacturer

1. The manufacturer of the suppression system hardware shall be an original egquipment
manufacturer (OEM) appraved by Great Lakes Chemical Corporation {see Section 2.2.B
for a list of acceptable system hardware manufacturers).

2. The manufacturer of the suppression system hardware and detection components shall
be 150 9000 registered.
3. The name of the manufacturer shalt appear on all major components.
4. All devices, components, and equipment shall be the producis of the same manufacturer.
212200 -1
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1.6

1.7

5. All devices and equipment employed shall be Underwriters Laboratories {UL) listed
andfor Factory Mutual (FM) approved.

Installer

1. The installing contractor shall be trained by the suppression system hardware supplier to
design, install, test and maintain FM-200° fire suppression systems.

2, When possible, the installing contractor shall employ a NICET certified system designer,
Level Il or above, who will be responsible for the project.

SUBMITTALS

The installing contractor shall submit the following design information and drawings for approval
pricr to commencing work on this project:

1. Ingtallation layout drawings defailing the quantity, location, and marking of all system
components, including, but not limited to, agent storage tanks, nozzles, pipe runs
including pipe sizes and lengths, control panel(s), detectors, manual pull stations, abort
stations, audible and visual alarms.

2. Separate layouts, or drawings, shall be provided for each level, {i.e., room and above
ceiling) and for mechanical and electrical work.

3. Electrical layout drawings shall show the location of all devices and include point-to-point
conduit runs and a description of the method(s) used for detector mounting.

4. Hydraulic flow calculations, from a UL listed computer program, shall be provided for all

engineered FM-200° suppression systems. Calculation sheet(s) must include the
manufacturers name and UL listing number for verification. The flow calculations shall
detail pressure changes, flow rates, pipe sizes and lengths, and nozzle sizes. The agent
discharge time must be shown and detailed by zone.

5. A complete sequence of operation shall be submitted detailing all alarm devices,
shutdown functions, remote signaling, damper operation, time delay and agent discharge
for each zone or system.

6. Information outlining the operation and maintenance procedures required of the system
Owner.

The installing contractor shall submit drawings, calculations and system components data
sheets for approval to the system Owner and all authorities having jurisdiction before

commencing installation. Approved plans should he submitied to the architect/engineer for
record.

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are packaged

with protective covering for storage and identified with labels describing contents. Deliver extra
materials to Owner.

1. Extinguishing Agent: Not less than 100 percent of amount installed. Include pressure-
rated containers with valves.
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PART 2 - SYSTEM REQUIREMENTS

21

2.2

C.

SYSTEM DESCRIPTION AND OPERATION

The system shall he a totalnflooding FM-200° Suppression System supplied by a system
hardware manufacturer approved by Great Lakes Chemical Corporation (see Section 2.2.B).

The system shall provide an FM-200° agent minimum design concentration of 7.0% by volume
for Class A hazards and 8.7% by volume for Class B hazards, in all areas andfor protected
spaces, at the minimum anticipated temperafure within the protecied area. System designs
shall not exceed 10.5% for normally occupied spaces, adjusted for maximum space
temperature anticipated, with provisions for rcom evacuation prior to agent release.

The system discharge time shaill not exceed 10 seconds in accordance with the NFPA 2001
Standard For Clean-Agent Fire Extinguishing Systems.

The FM-200° suppression system shall include a detection and control system with provision for
both pre-alarm and automatic agent release.

The system shall be actuated by ionization, photoelectric, heat, or optical flame detectors. The
detection system shall employ cross-zoned detection. A single detector activation shall cause
an alarm signal to be generated; a second detector activation shall generate a pre-dischargs
signal and start the pre-discharge condition.

FM-200° shall be stored in modular or central storage steel alloy containers compliant with DOT
Specification 4BA or 4BW. The storage containers shall be equipped with safety rupture disks

and each container shall have a pressure gauge to provide visual supervision of the container
pressure.

MATERIALS AND EQUIPMENT
General Reguirements

1. The FM-200° suppression system shall be supplied by an original equipment
manufacturer (OEM}) approved by Great Lakes Chemical Corporation (see Section 2.2.B
for a list of acceptable system hardware manufacturers).

2. All components shall be UL listed and/or FM approved as compatible components of a
system.

Approved System Hardware Manufacturers
1. Approved system hardware manufacturers are listed below:

a. Chemetron Fire Systems, 4801 Southwick Drive, 3rd Floor, Matteson, IL 60443
USA

Fenwal Protection Systems, 400 Main Street, Ashland, MA 01721 USA

Kidde Fire Systems, 400 Main Street, Ashland, MA 01721 USA

Siemens Fire Safety, 8 Fernwood Road, Florham Park, NJ 07932, USA

Tyco Suppression Systems, Pyrochem Division, One Stanton Sireet, Marinette, W
54143 USA

poogo

FM-200® Agent Storage and Distribution
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The fire suppression agent shall be FM-200°, supplied by Great Lakes Chemical
Corporation and shall meet the requirements of UL Component Recognition and the
requirements of NFPA 2001.

FM-200% shall be stored in modular or central storage steel alloy containers compliant
with DCT Specification 4BA or 4BW, and shall be equipped with safety rupture disks.
Containers shall be super-pressurized with dry nitrogen to an operating pressure of 360
psig at 70°F.

Each system shall have its own supply of clean-agent.

Each supply shall be located within the hazard area, or as near as possible, to reduce the
amount of pipe and fittings required to install the system.

Engineered discharge nozzles shall be provided within the manufacturer's guidelines to
distribute the FM-200® agent throughout the protected spaces. The nozzles shall be
designed to provide proper agent quantity and distribution and shall be UL listed and/or
FM approved. Nozzle spacings shall be in accordance with the UL listing and/or FM
approval.

Distribution piping and fittings shall be installed in accordance with the manufacturer's
requirements, NFPA 2001, and approved piping standards and guidelines. Ferrous
piping, black or galvanized, conforming to ASTM A-53 or A-106, or other materials
conforming to these strength requirements shall be used. Pipe wall thickness shall be
calculated in accordance with ANSI B-31.1, Power Piping Code. All distribution piping
shall be installed by qualified individuals using accepted practices and quality
procedures. All piping shall be adequately supported and anchored at all directional
changes and nozzie locations.

All piping shall be thoroughly reamed after cutting, and all oil and/or chips shall be
removed. Pipe threads shall be coated with Teflon tape or an appropriate joint
compound applied to the male thread only.

All agent containers shall be activated by either an electrical manual discharge station, an
automatic device or devices, or by direct mechanical actuation.

D. Control Panel

1. The control system and its components shall be UL Listed andfor FM approved, and shall
conform to the specifications of the control panel manufacturer.

2. The contral panel shall be programmable such that an adequate pre-discharge alarm
period can be set.

3. The control system shall perform all functions necessary to operate the system detection,
actuation and auxiliary functions.

4, The control system shall include battery standby power to support 24 hours in standby
and 5 minutes in alarm.

5. The control system shall be capable of supporting cross-zoned detection. -

E. Detectors

1. The detectors shall be spaced and installed in accordance with the manufacturer's
specifications and the guidelines of NFPA 72.

2. The detection system shall employ cross-zoned detection.

3. A single detector activation shall cause an alarm signal to be generated; a second
detector activation shall generate a pre-discharge signal and start the pre-discharge
condition.

F. Manual Release
1. A manual release station shall be located at each exit from the protected hazard.
2.

The manual release switch or manual pull station shall be a dual action device requiring
two distinct operations io initiate a system actuation.
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G.

H.

Jd.

Abort Stations
1. An abort switch shall be provided at each exit point.
2. Operation of the abort station shall send a "system aborted" indication to the control

panel when a fire condition exists. A separate "trouble" indication shall result if the abort
station is operated when no alarm condition exists.

Audible and Visual Alarms

1. Electrically actuated fire alarms, both audible and visible, shall he furnished and installed.
All alarm devices shall be UL listed and/or FM approved.

2. Alarms shalt be adequate to alert personnel located in the protecied areas.

3. A strobe device shall be placed outside, and above, each exit door from the protected
space. Provide an advisory sign at each location.

Caution and Advisory Alarms

1. Caution and advisory signs are required at each entrance to a protected space, and at
each manual discharge station.
2. A flashing light sign is required over each exit from a protected space.

System and Control Wiring

1. All systems wiring shall be furnished and installed by the contractor.

2. All wiring shall be installed by qualified individuals to conform to the National Electric
Code, Article 725, and Article 760, except as otherwise permitted for limited energy
cireuits, as described in NFPA 72, Wiring installation shall meet all local, state, province
and/for country codes.

3. The complets systern electrical installation, and all auxiliary components, shall be
connected to earth ground in accordance with the National Electric Caode.

PART 3 - SEQUENCE OF CPERATION

A.

The system shall be designed and installed such that it is activated by two detectors in alarm in
the case of cross-zoned detection. The automatic operation of each protected area shall be as
follows:

1. Cross-Zoned Detection
a. Actuation of any one detector shall:
1) (lluminate an "ALARM" indicator on control panel face.

2) Energize an alarm bell and/or visual indicator.

3) Perform necessary control functions such as HYAC equipment shutdown.
4) Close all doors leading into the protected area.

5) Actuate a time delay.

b. Actuation of a second detector shall:

1) lluminate a "PRE-DISCHARGE" indicator on control pane face.
2) Energize a pre-discharge alarm.

3) Perform necessary control functions such as HVAC equipment shutdown.
4) Close all doors leading into the protected area.

5) Actuate a time delay sequence and enable the system abort sequence.

212200 -5
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8) After completion of the time-delay sequence, discharge the agent.

PART 4 - TESTING AND DOCUMENTATION

A System Inspection and Checkout

1. The final test and acceptance shall be conducted in the presence of the system Owner's
representative and governing authcrities.

a. Tests shall demonstrate that the entire control system functions as intended.
Automatic discharge, manual discharge, equipment shutdown, and alarm devices
shall be tested.

b. All containers and distribution piping shall be checked for proper mounting and

installation.

c. All electrical wiring shall be tested for proper connection, continuity, and resistance
to earth.

d. Room integrity tests shall be conducted in accordance with NFPA 2001.

e. An inspection shall be made to ensure that all required door boftom seals,

weather-stripping, caulking and foam sealant have been installed and that the
areas protected shall contain the FM-200% for 10 minutes.

f. The piping shall be pneumatically tested in a closed circuit for a period of 10
minutes at 50 psig; at the end of 10 minutes, the pressure drop shall not exceed 20
percent of the test pressure.

g. A flow test employing nitrogen shall be performed on the piping network to verify
that flow is continuous and the piping and nozzles unobstructed.

B. Training Requirements

1. Prior to finai acceptance, the installing contractor shall provide operationat training to
each shift of the owners personnel. The training shall address emergency procedures,
abort functions, control panel operation, treubleshooting and safety requirements.

C. Operation and Maintenance

1. Prior to final acceptance, the installing contractor shall provide operation and
maintenance instruction manuals to the system Owner. Checklists and procedures for

emergency sifuations, troubleshooting techniques, maintenance operations and
procedures shall be included in the manual.

D. As-Built Drawings

1. Upon completion of each system, the installing contractor shall provide copies of the
system “as-built" drawings to the system owner.

E. System Inspections

1. The installing contractor shall provide inspections, of each system installed under this
contract, during the system hardware manufacturer's warranty period. Inspections shall
be conducted in accordance with the manufacturer’'s guidelines and the
recommendations of NFPA 2001.
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PART 5 - COMPENSATION

4.1 MEASUREMENT:
A. Clean-Agent Fire Extinguishing Systems shall not be measured.

4.2 PAYMENT

A. Clean-Agent Fire Extinguishing Systems shall be included in and covered by the Lump Sum
or Unit Prices Bid.

B. The above price shall include all the work described in this Section and shown on the
Confract Drawings including all labor, materials, services and equipment necessary to
complete the work in every respect to the satisfaction of the Engineer.

END OF SECTION 212200
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SECTION 220500
COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL

1.1

A,

1.2

1.3

14

RELATED DOCUMENTS

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

SUMMARY
This Section includes the following:

Piping materials and installation instructions common to most piping systems.
Mechanical sleeve seals.

Sleeves.

Escuicheons.

Equipment installation requirements common to equipment sections.
Supports and anchorages.

I

DEFINITIONS

Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred
spaces, unheated spaces immediately below roof, spaces above ceilings.

Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied
spaces.

Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

Concealed, Interior Installations: Concealed from view and protected from physical contact by
building occupants. Examples include above ceilings @nd in chases.

'The following are industry abbreviations for rubber materials:

1. EPDM: Ethylene-propylene-diene ferpolymer rubber.
2. NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS

Product Data: For the following:
1. Mechanical sleeve seals.
2. Escutcheons.

220500 -1

. 086



IT Northern Region Office MA-2355-000-002

1.5

A

1.6

A

1.7

A

B.

QUALITY ASSURANCE

Electrical Characteristics for Plumbing Eguipment: 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.

DELIVERY, STORAGE, AND HANDLING

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.

COORDINATION

Arrange for pipe spaces, chases, slots, and openings in building structure during progress of
construction, to allow for plumbing installations.

Coordinate installation of required supporting devices and set sleeves in poured-in-place
concrete and other structural compenentis as they are constructed.

PART 2 - PRODUCTS

2.1

A

2.2

A.

B.

2.3

A

B.

MANUFACTURERS

in other Part2 articles where subparagraph ftitles 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.

PIPE, TUBE, AND FITTINGS

Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining
methods.

Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

JOINING MATERIALS
Refer to individual Division 22 piping Sections for special joining materials not listed below.

Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.

220800-2
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24

25

26

2.7

A

DIELECTRIC FITTINGS

Description: Combination fitting of copper alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials.

Insulating Material: Suitable for system fluid, pressure, and temperature.

Dielectric Unions: Factory-fabricated, union assembly, for 250-psig (1725-kPa) minimum
working pressure at 180 deg F (82 deg C).

1. Available Manufacturers:

a. Capitol Manufacturing Co.

b. Central Plastics Company.

C. Eclipse, Inc.

d. Epco Sales, Inc.

e. Hart Industries, International, Inc.

f. Waltts Industries, Inc.; Water Products Div.

a. Zurn Industries, Inc.; Wilkins Div.
MECHANICAL SLEEVE SEALS

Description: Modular sealing element unit, designed for field assembly, to fill annular space
between pipe and sleeve.

1. Available Manufacturers:
a. Advance Products & Systems, Inc.
b. Calpico, Inc.
C. Metraflex Co.
d. Pipeline Seal and Insulator, Inc.

2. Sealing Elements: EPDM interlocking links shaped to fit surface of pipe. Include type
and number required for pipe material and size of pipe.

3. Pressure Plates: Plastic. Include two for each sealing element.

4, Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length
required to secure pressure plates to sealing elements. Include one for each sealing
element.

SLEEVES

Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

ESCUTCHEONS

Description: Manufactured wall and ceiling escutcheons and floor plates, with an 1D to closely
fit around pipe, tube, and insulation of insulated piping and an QD that completely covers
opening.

One-Piece, Cast-Brass Type: With set screw.

220500 -3
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C.

1. Finish: Polished chrome-plated.

One-Piece, Stamped-Steel Type: With spring clips and chrome-plated finish.

PART 3 - EXECUTION

3

m

r

M.

PIPING SYSTEMS - COMMON REQUIREMENTS

Install piping according to the following requirements and Division 22 Sections specifying piping
systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and other design
considerations. Install piping as indicated unless deviations to layout are approved in writing.

Install piping in concealed locations, unless otherwise indicated and except in equipment rooms
and service areas.

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.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
Install piping to permit valve servicing.

Instail piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch conneqtions,

Install piping to allow application of insulation.

Select system components with pressure rating equal to or greater than system operating
pressure,

Install escutcheons for penetrations of walls, ceilings, and floors according to the following:
1. New Piping:

a. Chrome-Plated Piping: One-piece, cast-brass type with polished chrome-plated

finish.

b. Insulated Piping: One-piece, stamped-steel type with spring clips.

C. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-
brass type with polished chrome-plated finish.

d. Bare Piping in Unfinished Service Spaces: ©One-piece, cast-brass type with

polished chrome-plated finish.

Sleeves are not required for core-drilled holes,

220500 - 4
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3.2

3.3

3.4

Install sleeves for pipes passing through masonry walls, gypsum-board partitions, and concrete
floor slabs.

1. Cut sleeves to length for mounting flush with both surfaces.

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or
other wet areas 2 inches (50 mm) above finished floor level.

2. Install sleeves in new walls and slabs as new walls and slabs are constructed.

3. Install sleeves that are large encugh to provide 1/4-inch (6.4-mm) 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 (DN 150).

4. Except for undergreund 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.

Verify final equipment locations for roughing-in.

Refer to equipment specifications in other Sections of these Specifications for roughing-in

requirements.

PIPING JOINT CONSTRUCTION

Join pipe and fittings according to the following requirements and Division 22 Sections
specifying piping systems.

Ream ends of pipes and tubes and remove burrs.

Remove scale, slag, dirf, and debris from inside and outside of pipe and fittings before
assembly.

Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube

end. Construct jeints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-
free solder alloy complying with ASTM B 32.

PIPING CONNECTIONS

Make connections according to the foliowing, unless otherwise indicated:

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final
connection to each piece of equipment.

2. Wet Piping Systems: Install dielectric coupling and nipple fittings to connect piping
materials of dissimilar metals.

ERECTION OF METAL SUPPORTS AND ANCHORAGES

Cut, fit, and place miscellaneous metal supports accuratsly in location, alignment, and elevation
to support and anchor plumbing materials and equipment.

220500 -5
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B. Field Welding: Comply with AWS D1.1.

PART 4 - COMPENSATION

4.1 MEASUREMENT:
A. [ltems in this section shall not be measured.

42 PAYMENT
A.  All items shall be included in and covered by the Lump Sum or Unit Prices Bid.

B. The above price shall include all the work described in this Section and shown on the Con-
tract Drawings including all labor, materials, services and equipment necessary to complete
the work in every respect to the satisfaction of the Engineer.

END OF SECTION 220500
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ECTION 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
Cenditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Bronze hall valves.

B. Related Sections:

1. Division 22 Section "ldentification for Plumbing Piping and Equipment” for valve tags and
schedules.

1.3 DEFINITIONS
A CWP: Cold working pressure.

B. EPDM: Ethylene propylene copolymer rubber.

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 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.

220523 -1
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B.

2, Protect threads.
3. Set ball valves open to minimize exposure of functional surfaces.

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.

PART 2 - PRODUCTS

21

2.2

A

GENERAL REQUIREMENTS FOR VALVES
Refer to valve schedule articles for applications of valves.

Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures,

Valve Sizes: Same as upstream piping unless otherwise indicated.

Valve Actuator Types:
1. Handlever: For quarter-turn valves NPS 6 (DN 150) and smaller.

Valves in Insulated Piping: With 2-inch (50-mm) stem extensions and the following features:

1. Ball Valves: With extended operating handle of nen-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

Valve-End Connections:

1. Solder Joint: With sockets according to ASME B16.18.

BRONZE BALL VALVES

Two-Piece, Full-Port, Bronze Bali Valves with Bronze Trim:

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. American Valve, Inc.

b. Conbraco Industries, Inc.; Apollo Valves.

C. Crane Co.; Crane Valve Group; Crane Valves.

d. Hammeond Valve.

e. Lance Valves; a division of Advanced Thermal Systems, Inc.

f. Legend Valve.

g. Milwaukee Valve Company.

h. NIBCO INC.

i. Red-White Valve Corporation.

i- Watts Regulator Co.; a division of Watts Water Technologies, Inc.
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2. Description:

Standard: MSS SP-110.

SWP Rating: 150 psig (1035 kPa).
CWP Rating: 600 psig (4140 kPa).
Body Design: Two piece,

Body Material: Bronze,

Ends: Solder joint,

Seats: PTFE or TFE.

Stem: Bronze.

Ball: Chrome-plated brass.

Port: Full.

TTFQ TS0 T

PART 3 - EXECUTION

31

A.

3.3

34

EXAMINATION

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.

Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

Examine threads and solder surfaces on valve and mating pipe for form and cleanliness.

Do not attempt to repair defective valves; replace with new valves.

VALVE INSTALLATION

Install valves with unions at each piece of equipment arranged to allow service, maintenance,
and equipment remaval without system shutdown.

Locate valves for easy access and provide separate support where necessary.
Install valves in herizontal piping with stem at or above center of pipe.

Install valves in position to allow full stem movement.

ADJUSTING

Adijust 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.

GENERAL REQUIREMENTS FOR VALVE AFPPLICATIONS

If valve applications are not indicated, use the following:

220523-3
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1. Shutoff Service: Ball 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, except wafer types, with the following end connections:

1. For Copper Tubing, NPS 2 (DN 50} and Smaller; Solder-joint valve-end as indicated in
valve schedules below,

3.5 DOMESTIC, COLD-WATER VALVE SCHEDULE
A. Pipe NPS 2 (BN 50) and Smaller:

1. Bronze Valves: Shall be provided with solder-joint ends.
2. Ball Valves: Two piece, full port, bronze with bronze trim.

PART 4 - COMPENSATION

4.1 MEASUREMENT:
A.  Items in this section shall not be measured.

42 PAYMENT
A. All items shall be included in and covered by the Lump Sum or Unit Prices Bid.

B. The above price shall include all the work described in this Section and shown on the Con-
tract Drawings including all labor, materials, services and equipment necessary to complete
the work in every respect to the satisfaction of the Engineer.

END OF SECTION 220523
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SECTION 220529

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

A.

1.2

A

1.3

A

B.

1.4

A,

1.5

A

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following hangers and supports for plumbing system piping and
equipment:

1. Steel pipe hangers and supporis.
2. Trapeze pipe hangers.

3. Fastener systems.
DEFINITIONS

MSS: Manufacturers Standardization Society for The Valve and Fittings Industry Inc.

Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and
Supports.”

PERFORMANCE REQUIREMENTS

Design supporis for multiple pipes, capable of supporting combined weight of supported
systems, system contents, and test water.

SUBMITTALS
Product Data: For the following:

1. Steel pipe hangers and supports.
2, Thermal-hanger shield inserts.

PART 2 - PRODUCTS

2.1

A

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

220529 -1
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2.3

2.4

1.

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incarporated into the Work include, but are not limited to,
manufacturers specified.

STEEL PIPE HANGERS AND SUPPORTS

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.

Available Manufacturers:

CRNDORWLN =

AAA Technology & Specialties Co., Inc.
Bergen-Power Pipe Supports.

B-Line Systems, Inc.; a division of Cooper Industries.
Carpenter & Paterson, Inc.

Empire Industries, Inc.
ERICO{Michigan Hanger Co.

Globe Pipe Hanger Preducts, Inc.
Grinnell Corp.

GS Metals Corp.

National Pipe Hanger Corporation.
PHD Manufacturing, Inc.

PHS Industries, Inc.

Piping Technology & Products, Inc.
Tolco Inc.

Galvanized, Metallic Coatings: Pre-galvanized or hot dipped.

Nonmetallic Coatings: Plastic coating, jacket, or liner.

TRAPEZE PIPE HANGERS

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.

THERMAL-HANGER SHIELD INSERTS

Description: 100-psig- {690-kPa-) minimum, compressive-strength insulation insert encased in
sheet metal shield.

Available Manufacturers:

ok wb=

Carpenter & Paterson, Inc.
ERICO/Michigan Hanger Ca.

PHS Industries, Inc.

Pipe Shields, Inc.

Rilco Manufacturing Company, Inc.
Value Engineered Products, Inc.

Insulation-Insert Material for Cold Piping: Water-repellent treated, ASTM C 533, Type | caicium
silicate or ASTM C 552, Type Il cellular glass with vapor barrier.

220829 -2
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2.5

26

D.

E.

F.

A.

A

For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
For Clevis Hangers: Insert and shield shall cover lower 180 degrees of pipe.

Insert Length: Extend 2 inches (50 mm} beyond sheet metal shield for piping operating below
ambient air temperature.

FASTENER SYSTEMS

Mechanical-Expansion Anchors: Insert-wedge-type zinc-coated 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:

B-Line Systems, Inc.; a division of Cooper Industries.
Empire Industries, Inc.

Hilti, Inc.

ITW Ramset/Red Head.

MKT Fastening, LLC.

Powers Fasteners.

P oo T

MISCELLANEOUS MATERIALS

Structural Steel: ASTM A 36/A 36, steel plates, shapes, and bars; black and galvanized.

PART 3 - EXECUTION

3.1

A

HANGER AND SUPPORT APPLICATIONS

Specific hanger and support requirements are specified in Sections specifying piping systems
and equipment.

Comply with MSS SP-69 for pipe hanger selections and applications that are not spemfled in
piping system Sections.

Use hangers and supports with galvanized, metallic coatings for piping and equipment that wili
not have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachmentis are in
direct contact with copper tubing.

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 (DN 15 to DN 750).

Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

220629-3
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3.2

1. Steel Clevises (MSS Type 14): For 120 to 450 degF (49 to 232 deg C) piping
installations.

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. '

Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel Pipe-Covering Protection Saddies (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.

Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not
specified in piping system Sections.

Use mechanical-expansion anchors where required in concrete construction.

HANGER AND SUPPORT INSTALLATION

Steel Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly suppert piping from building
structure.

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.

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

Fastener System Installation:

1. Install mechanical-expansion anchors in concrete according to manufacturer's written
instructions.

Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and
other accassories.

Install hangers and supports to allow controlled thermal movement of piping systems, and to
permit freedom of movement between pipe anchors.

Install lateral bracing with pipe hangers and supports to prevent swaying.
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3.3

3.4

Install building attachments within concrete slabs.

Load Distribution: Install hangers and supports so piping live and dead loads and stresses from
movement will not be transmitied to connected equipment.

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.

Insulated Piping: Comply with the following:

1. Attach clamps and spacers to piping.
a. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield
insert with clamp sized to match OD of insert.
b. 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.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.

4, Shield Dimensicns for Pipe: Not less than the following:

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and 0.048 inch
(1.22 mm) thick.

h. Insert Material: Length at least as long as protective shield.
6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.
ADJUSTING

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated siope of pipe.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 mm).

PAINTING

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. Compiy 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 (0.05
mm).

PART 4 - COMPENSATION

41

MEASUREMENT:
220529 -5
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A.

ltems in this section shall not be measured.

4.2 PAYMENT

A

B.

All items shall be included in and covered by the Lump Sum or Unit Prices Bid.

The above price shall include al! the work described in this Section and shown on the Con-
tract Drawings including all labor, materials, services and equipment necessary to complete
the work in every respect to the satisfaction of the Engineer.

END OF SECTION 220529
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SECTION 220533

HEAT TRACGCING FOR PIPING

PART 1 - GENERAL

1.1

1.2

1.3

14

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Sectlion includes piping heat tracing for freeze prevention, with the following electric
heating cables:

1. Self-regulating, parallel resistance.

SUBMITTALS

Product Data: Include rated capacities, operating characteristics, furnished specialties, and
accessories for each type of product indicated.

1. Schedule heating capacity, length of cable, spacing, and electrical power requirement for
each electric heating cable required.

Shop Drawings. For electric heating cable. Include plans, sections, detalils, and attachments o
other work.

1. Wiring Diagrams:- Power, signal, and control wiring.
Field quality-control test reports.

Operation and Maintenance Data: For electric heating cables to include in operation and
maintenance manuals.

Warranty: Special warranty specified in this Section.

QUALITY ASSURANCE
Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.
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A

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace electric heating cable that fails in materials or workmanship within specified warranty
period.

1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

21

22

A

A

SELF-REGULATING, PARALLEL-RESISTANCE HEATING CABLES

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

Chromalox, Inc.; Wiegard [ndustrial Division; Emerson Electric Company.

Nelson Heat Trace.

Pyrotenax; a division of Tyco Thermal Controls.

Raychem; a division of Tyco Thermal Controls.

Thermoen Manufacturing Co.

Trasor Corp.

DR ON=

Heating Element: Pair of parallel No. 16 AWG, nickel-coated stranded copper bus wires
embedded in cross linked conductive polymer core, which varies heat output in response to
temperature along its length. Terminate with waterproof, factory-assembled non heating leads
with connectors at one end, and seal the opposite end watertight. Cable shall be capable of
crossing over itself once without overheating.

Electrical Insulating Jacket: Flame-retardant polyolefin.

Cable Cover: Tinned-copper braid, and polyolefin outer jacket with UV inhibitor.

Maximum Operating Temperature {(Power On): 150 deg F (85 deg C) .

Maximum Exposure Temperature {Power Off); 185 deg F (85 deg C) .

Maximum Operating Temperature: 300 deg F (150 deg C).

Capacities and Characteristics: As indicated on drawings.

CONTROLS
Pipe-Mounting Thermostats for Freeze Protection:

1. Remote bulb unit with adjustable temperature range from 30 to 50 deg F (minus 1 to plus
10deg C).

2, Snap action; open-on-rise, single-pole switch with minimum current rating adequate for
connected cable.

3. Remote bulb on capillary, resistance temperature device, or thermistor for directly
sensing pipe-wall temperature,
4. Corrosion-resistant, waterproof control enclosure.
220533-2
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A

B.

C.

ACCESSORIES

Cable Installation Accessories: Fiberglass tape, heat-conductive putty, cable ties, silicone end
seals and splice kits, and installation clips all furnished by manufacturer, or as recommended in
writing by manufacturer.

Warning Labels: Refer to Division 15 Section "ldentification for Plumbing Piping and
Egquipment.”

Warning Tape: Continuously printed "Electrical Tracing"; vinyl, at least 3 mils (0.08 mm) thick,
and with pressure-sensitive, permanent, waterproof, self-adhesive back.

1. Width for Markers on Pipes with OD, Including Insulation, Less Than & Inches (150 mm):
3/4 inch (19 mm) minimum.

2. Width for Markers on Pipes with OD, Including insulation, 6 Inches (150 mm) or Larger:
1-1/2 inches (38 mm) minimum.

PART 3 - EXECUTION

3.1

A.

3.2

A

3.3

A

B.

C.

EXAMINATION

Examine surfaces and substrates to receive electric heating cables for compliance with
requirements for installation tolerances and other conditions affecting performance.

1. Ensure surfaces and pipes in contact with electric heating cables are free of burrs and
sharp protrusions.

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

APPLICATIONS

Install the following types of eleciric heating ¢able for the applications described:
1. Temperature Maintenance for condenser supply, return, equalizing pipe and make up
Water: Self-regulating, parallel-resistance heating cable.

INSTALLATION

Install electric heating cable across expansion, construction, and confrol joints according fo
manufacturer's written recommendations using cable protection conduit and slack cable to allow
movement without damage to cable.

Electric Heating Cable Installation for Freeze Protection for Piping:

1. Install electric heating cables afier piping has been tested and before insulation is
installed.

2. Install electric heating cables according to IEEE 515.1.

3. Install insulation over piping with electric cables according to Division 15 Section
"Plumbing Insulation.”

4. Install warning tape on piping insulation where piping is equipped with electric heating
cables.

Set field-adjustable switches and circuit-breaker trip ranges.
220533 -3
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3.5

Protect installed heating cables, including noneating leads, from damage.

CONNECTIONS
Ground equipment according to Division 16 Section "Grounding and Bonding."

Connect wiring according to Division 16 Section "Conductors and Cables."

FIELD QUALITY CONTROL

Testing: Perform tests after cable installation but before application of coverings such as
insulation, wall or ceiling construction, or concrete.

1. Test cables for electrical continuity and insulation integrity before energizing.
2. Test cables to verify rating and power input. Energize and measure voltage and current
simultaneously.

Repeat tests for continuity, insulation resistance, and input power after applying thermal
insulation on pipe-mounting cables.

Remmove and replace malfunctioning units and retest as specified above.

END OF SECTION 220533
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SECTION 220553

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

A.

B.

1.4

A

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

1. Pipe labels.

SUBMITTALS
Product Data: For each type of product indicated.

Samples: For color, letter style, and graphic representation required for each identification
material and device.

COORDINATION

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

24

A

B.

C.

PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permaneant-adhesive backing.

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 (38 mm) high.

220553 -1
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PART 3 - EXECUTION
3.1 PIPE LABEL INSTALLATION

Al Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces and
exterior exposed locations as foilows:

1. Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

2. Near major equipment items and other points of origination and termination.

3 Spaced at maximum intervals of 25 feet (7.615 m) along each run.

B. Pipe Label Color Schedule:
1. Domestic Water Fiping:

a. Background Color: Green.
b. Letter Color: White.

PART 4 - COMPENSATION

41 MEASUREMENT:
A. ltems in this section shall not be measured.

4.2 PAYMENT
A. All items shall be inciuded in and covered by the Lump Sum or Unit Prices Bid.

B. The above price shall include all the work described in this Section and shown on the Con-
tract Drawings including all [abor, materiais, services and equipment necessary to complete
the work in every respect fo the satisfaction of the Engineer.

END OF SECTION 220553
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SECTION 220700

PLUMBING INSULATION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

Section Includes:

1. Insulation Materials:

a. Mineral fiber.

Insulating cements.

Adhesives.

Mastics.

Sealants.

Factory-applied jackets.
Tapes.

NO G A WN

Related Sections include the folfowing:

1. Division 23 Section "HVAC Insulation."

SUBMITTALS

Product Data: For each type of product indicated. Include thermal conductivity, thickness, and
factory applied jacket.

Qualification Data: For qualified Installer.

QUALITY ASSURANCE

Installer Qualifications: Skilled mechanics whoe have successfully completed an apprenticeship
program or another craft training program certified by the Department of Labor, Bureau of
Apprenticeship and Training.

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.

220700 -1
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1.5

1.6

1.7

A.

A.

B.

A.

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

DELIVERY, STORAGE, AND HANDLING

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

COORDINATION

Coordinate size and location of supports, hangers, and insulation shields specified in
Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment.”

Coordinate clearance requirements with piping Installer for piping insulation application and
equipment Installer for equipment insulation application.

SCHEDULING

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

PART 2 - PRODUCTS

2.1

2.2

A

B.

C.

A

INSULATION MATERIALS

Comply with requirements in Part 3 schedule articles for where insulating materials shall be
applied.

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

Mineral-Fiber, Preformed Pipe Insulation:

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

Fibrex Insulations Inc.; Coreplus 1200.
Johns Manville; Micro-Lok.

Knauf Insulation; 1000(Pipe insulation.
Manson Insulation Inc.; Alley-K.

Owens Corning; Fiberglas Pipe Insulation.

Po0TD

2. Type |, 850 degF (454 degC) Materials: Mineral or glass fibers bonded with a
thermosetting resin. Comply with ASTM C 547, Type |, Grade A, with factory-applied all
service jacket — self sealing lap (ASJ-SSL). Factory-applied jacket requirements are
specified in "Factory-Applied Jackets" Article.

INSULATING CEMENTS
Mineral-Fiber Insulating Cement: Comply with ASTM C 195.

220700-2
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2.3

24

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, Ing.; Triple 1.
b. P. K. Insulation Mfg. Co., Inc.; Super-Stik.

ADHESIVES

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.

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;

Childers Products, Division of I[TW; CP-82.

Foster Products Corporation, H. B. Fuller Company; 85-20.
ITW TACC, Division of lllinois Tool Works; S-00/80.
Marathon Industries, Inc.; 225.

Mon-Eco Industries, Inc.; 22-25.

peoow

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).

PVC Jacket Adhesive: Compatible with PVC jacket.

1. Products: Subject to compliance with requirements, avaiiable products that may be
incorporated into the Work include, but are not limited to, the following:
a. Dow Chemical Company (The); 739, Dow Silicone.
b. Johns-Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
C. P.LC. 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).

MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-C-19565C, Typs i

Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient
services.

1.

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

Childers Products, Division of ITW; CP-35.

Foster Products Corporation, H. B. Fuller Company; 30-90.
ITW TACC, Division of lllinois Tool Works; CB-50.
Marathon Industries, Inc.; 590.

poop
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25

2.6

e. Mon-Eco Industries, Inc.; 55-40.
f. Vimasco Corporation; 749.

2. Water-Vapor Permeance: ASTM E 96, Procedure B, 0.013 perm (0.009 metric perm)} at
43-mil (1.09-mm) dry film thickness.

3. Service Temperature Range: Minus 20 to pius 180 deg F (Minus 29 to plus 82 deg C).

4. Solids Content: ASTM D 1644, 59 percent by volume and 71 percent by weight.

5 Color; White.

ASJ Flashing Sealants, and Vinyl, PYDC, and PVC Jacket Flashing Sealants:

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-76.

Materials shall be compatible with insulation materials, jackets, and substrates.

Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
Color: White.

For indcor 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).

ok wN

FACTORY-APPLIED JACKETS

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

1. ASJ-S5L: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removahle protective strip; complying with ASTM C 1136, Type |.

TAPES

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 11386.

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

Avery Dennison Corpoeration, Specialty Tapes Division; Fasson 0835.
Compac Corp.; 104 and 105.

Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ.
Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

oo o

Width: 3 inches {75 mm).

Thickness: 11.5 mils (0.29 mm).

Adhesion: 90 ounces force/inch (1.0 N/mm) in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibflinch (7.2 N/mm) in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

Nookwn

PVYC Tape: White vapor-retarder tape matching field-applied PVC jacket Wlth acrylic adhesive.
Suitable for indoor and outdoor applications.
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1. Products: Subject to compliance with requirements, avaiiable products that may be
incorporated into the Work include, but are not limited to, the following:

Avery Dennison Corpaoration, Specialty Tapes Division; Fasson 0555.
Compac Corp.; 130.

Ideal Tape Co., Inc., an American Bilirite Company; 370 White PVC tape.
Venture Tape; 1506 CW NS,

ooop

Width: 2 inches (50 mm).

Thickness: 6 mils (0.15 mm).

Adhesion: 64 ounces forcefinch (0 7 Nimm) in width,
Elongation: 500 percent.

Tensile Strength: 18 Ibffinch (3.3 Nlmm) in width.

I e

PART 3 - EXECUTION

31

3.2

3.3

A

A

A

G.

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation and other
conditions affecting performance of insulation application.

1. Verify that systems and equipment fo be insulated have been tested and are free of
defects.

2. Verify that surfaces to be insulated are clean and dry.

3. Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

GENERAL INSTALLATION REQUIREMENTS

{nstall insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of piping including fittings, valves, and specialties.

Install insulation materials and thicknesses required for each item of equipment and pipe

_system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with -
adhssive recommended by insulation material manufacturer.

220700-5
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3.4

3.5

Install insulation with least number of joints practical.

Cut insulation in a manner to aveid compressing insulation more than 75 percent of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due fo thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches (100 mm} heyond damaged areas. Adhere, staple, and seal
patches similar to butt joints.

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

Insulaticn Instailation on Fittings, Valves, and Unions:

1. Install insulation over fittings, valves, 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 prefoermed fitling 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 fitling 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.

MINERAL-FIBER INSULATION INSTALLATION

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.

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.
220700-6
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3. Amrange insulation to permit access fo packing and to allow valve operation without
disturbing insulation.

36 PIPING INSULATION SCHEDULE, GENERAL

A. Acceptable preformed pipe insulation materiais and thicknesses are identified for each piping
system and pipe size range.

3.7 INDOOR PIPING INSULATION SCHEDULE.
A, Domestic Cold Water:
1. All Pipe Sizes: Insulation shall be the following:

a. Mineral-Fiber, Preformed Pipe Insulation, Type k: 1/2 inch {13 mm) thick.

PART 4 - COMPENSATION

4.1 MEASUREMENT:
A. ltems in this section shall not be measured.

42 PAYMENT
A. All items shall be included in and covered by the Lump Sum or Unit Prices Bid.

B. The above price shall include all the work described in this Section and shown on the Con-
tract Drawings including all labor, materials, services and equipment necessary to complete
the work in every respect o the satisfaction of the Engineer,

END OF SECTION 220700
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SECTION 221116

DOMESTIC WATER PIPING

PART 1 - GENERAL

1.1

A

1.2

A

1.3

A

B.

1.4

A

B.

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

1. Aboveground domestic water pipes and fittings inside the building.

SUBMITTALS
Water Samples: Specified in "Cleaning" Aiticle.

Field quality-control reports.

QUALITY ASSURANCE
Piping materials shall bear label, stamp, or other markings of specified testing agency.

Comply with NSF 61 for potable domestic water p;lping and components.

PART 2 - PRODUCTS

21

A.

22

A

PIPING MATERIALS

Comply with requirements in "Piping Schedule" Article for applications of pipe and fitting
materials, and joining methods for specific services.

COPPER TUBE AND FITTINGS
Hard Copper Tube: ASTM B 88, Type L water tube, drawn temper.
1. Wrought-Copper Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fitiings.

2. 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.

221116 -1
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2.3

A

24

A

B.

C.

PIPING JOINING MATERIALS

Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.

ESCUTCHEONS
General: Manufactured wall escutcheons.
One Piece, Cast Brass: Polished, chrome-plated finish with setscrews.

One Piece, Stamped Sieel: Chrome-plated finish with spring clips.

PART 3 - EXECUTION

3.1

A

PIPING INSTALLATION

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.

Install copper tubing under building slab according to CDA's "Copper Tube Handbook."

Install domestic water piping level without pitch and plumb.

Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated.

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.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and
coordinate with other services occupying that space.

Install piping adjacent to equipment and specialties to allow service and maintenance.
Install piping to permit valve servicing.

Install unions and valves with pressure ratings the same as or higher than system pressure
rating used in applications below unless otherwise indicated.

Insiall piping free of sags and bends.
Install fittings for changes in direction and branch connections.

Install unions in copper tubing at final connection to each piece of equipment.

221116-2
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3.2

A.

3.3

3.4

3.5

JOINT CONSTRUCTION
Ream ends of pipes and tubes and remove burrs.

Remove scale, slag, dirt, and debris from inside and outside of pipes, fubes, and fittings before
assembly.

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."

VALVE INSTALLATION

General-Duty Valves: Comply with requirements in Division 22 Section "General-Duty Valves
for Plumbing Piping" for valve installations.

Install shutoff valve close {o water main on each branch serving equipment and on each water
supply to equipment. Use ball valves for piping NPS 2 (DN 50) and smaller.

HANGER AND SUPPORT INSTALLATION

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 (30 m) and Less: MSS Type 1, adiustable, steel clevis hangers.

Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:

1. NPS 3/4 (DN 20) and smaller: 60 inches (1500 mm) with 3/8-inch {10-mm) rod.

Install supparts for vertical copper tubing every 10 feet (3 m).

CONNECTIONS
Drawings indicate general arrangement of piping and fittings.

Install piping adjacent to eguipment and machines to allow service and maintenance.

ESCUTCHEON INSTALLATION
Install escutcheons for penetrations of walls.
Escutcheons for New Piping:

1. Insulated Piping at Wall Penetrations in Finished Spaces: One piece, cast brass with
polished chrome-plated finish.
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3.7

3.8

3.9

A

IDENTIFICATION

Identify system components. Comply with requirements in Division 22 Section "ldentification for
Plumbing Piping and Equipment” for identification materials and installation.

FIELD QUALITY CONTROL

Perform tests and inspections.

Piping Inspections:

1.

2,

Do not enclose, cover, or put piping into operation until it has been inspected and
approved by autherities having jurisdiction.

During installation, notify authorities having jurisdiction at least one day before inspection
must be made. Perform f{ests specified below in presence of authorities having
jurisdiction:

a. Roughing-in [nspection: Arrange for inspection of piping before concealing or
closing-in after roughing-in and hefore setting fixtures.

b. Final inspection: Arrange final inspection for authorities having jurisdiction to
observe tests specified below and to ensure compliance with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass tests or
inspections, make required corrections and arrange for reinspection.

Reports:  Prepare inspection reports and have them signed by authorities having
jurisdiction.

Piping Tests:

1.

2.

5.

6.

Fill domestic water piping. Check components to determine that they are not air bound
and that piping is full of water.

Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired, '

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.

Cap and subject piping to static water pressure of 50 psig (345 kPa) above operating
pressure, without exceeding pressure rating of piping system materials. Isolate test
source and allow to stand for four hours. Leaks and loss in test pressure constitute
defects that must be repaired.

Repair leaks and defects with new materials and retest piping or portion thereof until
satisfaciory results are obtained.

Prepare reports for tests and for corrective action required.

Domestic water piping will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

CLEANING

Clean and disinfect potable domestic water piping as follows:
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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 C851 or
AWWA €852 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 fallowing:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm
{50 mg/L) of chlorine. isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlerine solution with at least 200 ppm
(200 mg/L} of chlorine. Isolate and allow to stand for three hours.

c. Flush system with clean, potable water until no chiorine is in water coming from
system after the standing time.
d. Submit water sampies 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.

3.10 PIPING SCHEDULE
A Aboveground 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.

3.1 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 bali valves for piping NPS 2 (DN 50) and smaller.

PART 4 - COMPENSATION

4.1 MEASUREMENT:
A. ltems in this section shall not be measured.

4.2 PAYMENT
A. All items shall be included in and covered by the Lump Sum or Unit Prices Bid.

B. The above price shall include all the work described in this Section and shown on the Can-
tract Drawings including all fabor, materials, services and equipment necessary to complete
the work in every respect to the satisfaction of the Engineer.

END OF SECTION 221116
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SECTION 230500

COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL

1.4

A,

1.2

13

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1. Sleeves.
2. Grout.

3. Equipment installation requirements common to equipment sections.
DEFINITIONS

Finished Spaces: Spaces other than mechanical and electrical eguipment rooms, furred
spaces, unheated spaces immediately below roof, spaces above ceilings.

Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied
spaces.

Exposed, Exterior installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

Concealed, Interior Installations: Concealed from view and protected from physical contact by
building occupants. Examples include above ceilings and in chases.

The following are industry abbreviations for rubber materials:

1. EPDM: Ethylene-propylene-diene terpolymer rubber.
2. NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS
Product Data: For the following:

1. Sleeves.

DELIVERY, STORAGE, AND HANDLING

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
moisiure.

230500 -1
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PART 2 - PRODUCTS

21

A

B.

22

A

SLEEVES

Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends, with cap.

PVC Pipe: ASTM D 1785, schedule 80, with cap.

GROUT

Description: ASTM C 1107, Grade B, nenshrink and nonmetallic, dry hydraulic-cement grout.

1.

2.
3.

Characteristics: Posi-hardening, volume-adjusting, nonstaining, noncorrosive,
nongaseous, and recommended for interior and exterior applications.

Design Mix: 5000-psi {34.5-MPa), 28-day compressive strength.

Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

A.

B.

Sleeves are not required for core-drilled holes.

Install sleeves for pipes passing through masonry walls.

1.
2.

Cut sleeves to length for mounting flush with both surfaces.

Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular clear space
between sleeve and pipe or pipe insulation. Use the following sieeve materials:

a. Steel Pipe Sleeves: For pipes thru exterior wall.

b. PVC Pipe Sleeves : For pipes underground.

PART 4 - COMPENSATION

4.1

4.2

A

MEASUREMENT:
ltems in this section shall not be measured.

PAYMENT
A. Allitems shall be included in and covered by the Lump Sum or Unit Prices Bid.

B. The above price shall include all the work described in this Section and shown on the Con-
tract Drawings including all labor, materials, services and equipment necessary to complete
the work in every respect to the satisfaction of the Engineer.

END OF SECTION 230500
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ECTION 230529

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

A

1.2

A

1.3

A

B.

1.4

A

15

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following hangers and supports for HVAC system piping and
equipment:

Steel pipe hangers and supports.
Trapeze pipe hangers.

1.
2.
3. Thermal-hanger shield inserts.
4. Fastener systems,

DEFINITIONS
MSS: Manufacturers Standardization Society for The Valve and Fittings Industry Inc.

Terminology: As defined in MSS SP-80, "Guidelines on Terminology for Pipe Hangers and
Supports.”

PERFORMANCE REQUIREMENTS

Design supports for multiple pipes, capable of supporting combined weight of supported
systems, system contents, and test water.

SUBMITTALS
Product Data: For the following:

1. Steel pipe hangers and supports.
2. Thermal-hanger shield inserts.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirementis apply to
product selection:
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2.3

2.4

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.

STEEL PIPE HANGERS AND SUPPORTS

Description: MSS SP-58, Types 1 through 58, faciory-fabricated components. Refer to Part 3
"Hanger and Support Applications" Article for where to use specific hanger and support types.

Available Manufacturers:

AAA Technology & Specialties Co., Inc.
Bergen-Power Pipe Supports.

B-Line Systems, Inc.; a division of Cooper Industries.
Carpenter & Paterson, Inc.

Empire Industries, Inc.
ERICO/Michigan Hanger Co.

Globe Pipe Hanger Products, Inc.
Grinnell Corp.

GS Metals Corp.

10.  National Pipe Hanger Corporation.

11. PHD Manufacturing, Inc.

12.  PHS Industries, Inc.

13.  Piping Technology & Products, Inc.

14.  Tolco Inc.

OXOND PN

Galvanized, Metallic Coatings: Pregalvanized or hot dipped.

Nonmetallic Coatings: Plastic coating, jacket, or liner.

TRAPEZE PIPE HANGERS

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.

THERMAL-HANGER SHIELD INSERTS

Description: 100-psig- (690-kPa-) minimum, compressive-strength insulation insert encased in
sheet metal shield.

Available Manufacturers:

Carpenter & Paterson, Inc.
ERICO/Michigan Hanger Co.

PHS Industries, Inc.

Pipe Shields, inc. :

Rilce Manufacturing Company, inc.
Value Engineered Products, Inc.

ok wN =

Insulation-Insert Material for Cold Piping: Water-repellent treated, ASTM C 533, Type [ calcium
silicate or ASTM C 552, Type Il cellular glass with vapor barrier.
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A

Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type | calcium
silicate or ASTM C 552, Type Il cellular glass.

For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
For Clevis Hangers: Insert and shield shall cover lower 180 degrees of pipe.

Insert Length: Extend 2 inches (50 mm) bevond sheet metal shield for piping operating below
ambient air temperature.

FASTENER SYSTEMS

Mechanical-Expansion Anchors: [nsert-wedge-type zinc-coated steel, for use in hardened

porttand cement concrete with pull-out, tension, and shear capacities appropriate for supported
loads and building materials where used.

1. Available Manufacturers:

B-Line Systems, Inc.; a division of Cooper Industries.
Empire Industries, Inc.

Hilti, Inc.

ITW Ramset/Red Head.

MKT Fastening, LLC.

Powers Fasteners.

" R0 oD

PART 3 - EXECUTION

3.1

A

HANGER AND SUPPORT APPLICATIONS

Specific hanger and support requirements are specified in Sections specifying piping systems
and equipment.

Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in
piping system Sections.

Use hangers and supports with galvanized, metallic coatings for piping and equipment that will
not have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

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 (DN 15 to DN 750).

Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, instali the following types:

1. Steel Clevises (MSS Type 14). For 120 fo 450 degF (49 to 232 deg C) piping
installations.
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3.2

Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the foliowing types:

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

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
insulaiion 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.

Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not
specified in piping system Sections.

Use mechanical-expansion anchors where required in concrete construction.

HANGER AND SUPPORT INSTALLATION
Steel Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,

supporis, clamps, and attachments as required to properly support piping from building
structure.

Trapeze Pipe Hanger Installation: Comply with MSS SP-62 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 frapezes 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.

Thermal-Hanger Shield Installation: |nstall in pipe hanger or shield for insulated piping.

Fastener System Installation:

1. Install mechanical-expansion anchors in concrete according to manufacturer's written
instructions.

Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and
other accessories.

Install hangers and supports to allow controlled thermal movement of piping systems, and to
permit freedom of movement between pipe anchors.

Install lateral bracing with pipe hangers and supports to prevent swaying.

Install building attachments within concrete slabs.
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I Load Distribution: Install hangers and supports so piping live and dead loads and stresses from
movement will not be transmitted to connected equipment.

J Pipe Siopes: Install hangers and supports to provide indicated pipe slopes and so maximum
pipe deflections allowed by ASME B31.2 (for building services piping) are not exceeded.

K. 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.

Install MSS SP-68, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill inferior voids with insulation that matches adjoining insulation.

a. Option: Thermal-hanger shield inserts may be used.

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.
Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 to NPS 3-1/2 (DN 8 fo DN 90): 12 inches {305 mm) long and 0.048 inch
(1.22 mm} thick.

Insert Material: Length at least as long as protective shield.
Thermal-Hanger Shields. Install with insulation same thickness as piping insulation.

3.3 ADJUSTING

A Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 mm).

END OF SECTION 230529
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SECTION 230553

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

A

1.2

A,

1.3

A

B.

1.4

A

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

1. Pipe labels.

SUBMITTALS
Product Data: Fer each type of product indicated.

Samples: For color, letter style, and graphic representation required for each identification
material and device.

COORDINATION

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1

A.

B.

C.

PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permaneni-adhesive backing.

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 (38 mm) high.
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PART 3 - EXECUTICN

3.1 PIPE LABEL INSTALLATION

A Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces and
exterior exposed [ocations as follows:

1. Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.
2. Near major equipment items and other points of origination and termination.

3. Spaced at maximum intervals of 25 feet {7.615 m) aloeng each run.
B. Pipe Label Color Schedule:
1. Refrigerant Piping:
a. Background Color: Yellow.

b. Letter Color: White.

END OF SECTION 230553
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SECTION 230700

HVAC INSULATION

PART 1 - GENERAL

1.1

1.2

1.3

A

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

1. Insulation Materials:
a. Mineral fiber.

Adhesives.

Insulating cements.

Mastics.

Lagging adhesives.

Sealants.

Field-applied jackets.

Field-applied fabric-reinforcing mesh.
. Field-applied cloths.

0. Tapes.

1. Securements.

SO0 NOORON

Related Sections include the following:

1. Division 22 Section "Plumbing Insulation.”

SUBMITTALS

Product Data: For each type of product indicated. Include therma! conductivity, thickness, and
field-applied jacket.

Qualification Data: For qualified Installer,
Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation

materials, sealers, attachments, cements, and jackets, with requirements indicated. Include
dates of tests and test methods employed.

Field quality-control reports.
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1.4

A

B.

1.5

A,

1.6

A

B.

1.7

A.

QUALITY ASSURANCE

Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship

program or ancther craft fraining program certified by the Department of Labor, Bureau of
Apprenticeship and Training.

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 confainers,
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.
DELIVERY, STORAGE, AND HANDLING

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

COORDINATION

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

Coordinate clearance requirements with piping Installer for piping insulation application and
equipment Installer for equipment insulation application.

SCHEDULING

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

PART 2 - PRODUCTS

21

A

B.

INSULATION MATERIALS

Comply with requirements in Part 3 scheduie articles for where insulating materials shall be
applied.

Products shall not contain asbestos, lead, mercury, or mercury compounds.
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2.2

2.3

Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 553, Type Il and ASTM C 1290, Type Il with factory-applied FSK jacket.
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

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

Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 612, Type |A or Type IB. For duct and plenum applications, provide
insulation with factory-applied ASJ. For equipment applications, provide insulation with factory-
applied ASJ. Factory-applied jacket requiremenis are specified in "Factory-Applied Jackets"
Article.

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

CertainTeed Corp.; Commercial Board.
Fibrex Insulations Inc.; FBX.

Johns Manville; 800 Series Spin-Glas.
Knauf Insulation; Insulation Board.
Manson Insulation Inc.; AK Board.
Owens Corning; Fiberglas 700 Series.

"o a0 oD

INSULATING CEMENTS
Mineral-Fiber insulating Cement: Comply with ASTM C 195.
1. Products: Subject to compliance with requirements, provide one of the following:

a. Insulco, Division of MFS, Inc.; Triple I.
b. P. K. Insulation Mfg. Co., Inc.; Super-Stik.

Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with
ASTM C 449/C 449M.
1. Products: Subject to compliance with requirements, provide one of the following:

a. Insulce, Division of MES, Inc.; SmoothKote.

b. P. K. Insulation Mfg. Co., Inc.; PK No. 127, and Quik-Cote.
c. Rock Wool Manufacturing Company; Delta One Shot.

ADHESIVES

Materials shall be compatible with insulation materials and substrates and for bending insulation
to itself and to surfaces to be insulated, unless otherwise indicated.
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B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

1.
a.
b.
c.
d.
e.
2.
MASTICS

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

Childers Products, Division of ITW; CP-82.

Foster Products Corporation, H. B. Fuller Company; 85-20.
ITW TACC, Division of lllinois Tool Works; S-90/80.
Marathon Industries, Inc.; 225.

Mon-Eco Industries, Inc.; 22-25,

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).

A Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-C-19565C, Type Il

B. Vapor-Barrier Mastic. Water based; suitable for indoor and outdoor use on below ambient

services.

1.

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

oo oo

Chiiders Products, Division of ITW: CP-35.

Foster Products Corporation, H. B. Fuiler Company; 30-80.
ITW TACC, Division of lllinois Tool Works; CB-50.
Marathon industries, Inc.; 590,

Mon-Eco Industries, Inc.; 55-40.

Vimasco Corporation; 749.

2. Water-Vapor Permeance: ASTM E 96, Procedure B, 0.013 perm (0.009 metric perm) at
43-mil (1.09-mm} dry film thickness.
3. Service Temperature Range: Minus 20 to plus 180 deg F {Minus 29 fo pius 82 deg C).
4, Solids Content: ASTM D 1644, 59 percent by volume and 71 percent by weight.
5. Color: White.
C. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.
1. Products: Subject to compliance with requirements, provide one of the following:
a. Childers Products, Division of ITW; CP-10.
b. Foster Products Corporation, H. B. Fuller Company; 35-00.
c. ITW TACC, Division of illinois Tool Works; CB-05/15.
d. Marathon Industries, Inc.; 550.
e. Mon-Eco Industries, Inc.; 55-50.
f. Vimasco Corporation; WC-1/WC-5.
2. Water-Vapor Permeance: ASTM F 1249, 3 perms (2 mefric perms) at 0.0625-inch (1.6~
mm) dry film thickness.
3. Service Temperature Range: Minus 20 to plus 200 deg F {(Minus 29 to plus 93 deg C).
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2.5

2.6

4,
5.

Solids Content: 63 percent by volume and 73 percent by weight.
Coelor: White.

LAGGING ADHESIVES

Description: Comply with MIL-A-3316C Class |, Grade A and shall be compatible with insulation
materials, jackets, and substrates.

1.

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

a. Childers Products, Division of ITW; CP-52,
b. Foster Products Corporation, H. B, Fuller Company; 81-42.
C. Marathon Industries, Inc.; 130,
d. Mon-Eco Industries, Inc.; 11-30.
e. Vimasco Corporation; 136.
2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over duct, equipment, and pipe insulation.
3. Service Temperature Range: Minus 50 to plus 180 deg F (Minus 46 fo plus 82 deg C).
4. Color: White.
SEALANTS

Joint Sealants:

FSK and Metal Jacket Flashing Sealants:

1.

OGP wN

Products: Subject to compliance with requirements, provide one of the foliowing:

Childers Products, Division of ITW; CP-76-8.

Foster Products Corporation, H. B. Fuller Company; 95-44.
Marathon Industries, Inc.; 405,

Mon-Eco Industries, Inc.; 44-05.

Vimasco Corporation; 750.

©an oD

Materials shall be compatible with insulation materials, jackets, and subsirates.

Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
Color: Aluminum.

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).

ASJ Flashing Sealants, and Vinyt, PVDC, and PVC Jacket Flashing Sealants:

1.

Products: Subject to compliance with requirements, provide one of the following:
a. Childers Products, Division of [TW; CP-76.

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistani, flexible, elastomeric sealant.
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2.8

2.9

210

4, Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
5. Coior: 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).

FIELD-APPLIED FABRIC-REINFORCING MESH

Woven Glass-Fiber Fabric for Pipe Insulation: Approximately 2 oz./sq. yd. {68 g/sg. m) with a
thread count of 10 strands by 10 strands/sq. inch {4 strands by 4 strands/sq. mm) for covering
pipe and pipe fittings.
1. Products: Subject to compliance with requirements, provide one of the following:

a. Vimasco Corporation; Elastafab §94.
Woven Glass-Fiber Fabric for Duct and Eguipment Insulation: Approximately 6 oz.fsq. vd.
{203 g/sq. m) with a thread count of 5 strands by 5 strands/sq. inch (2 strands by 2 sirands/sq.
mm) for covering equipment.

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

a. Childers Products, Division of [TW: Chil-Glas No. 5.

FIELD-APPLIED CLOTHS

Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type |, plain weave, and presized a
minimum of 8 oz./sq. yd. {271 g/sq. m).

1. Products: Subject to compliance with requirements, provide one of the following:
Alpha Associates, Inc.; Alpha-Maritex 84215 and 84217/9485RW, Luben

FIELD-APPLIED JACKETS

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

TAPES

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, provide one of the following:

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835,
Compac Corp.; 104 and 105.

Ideal Tape Co,, Inc., an American Biltrite Company; 428 AWF ASJ.
Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

apow
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2.1

NoO RGN

Width: 3 inches (75 mm).

Thickness: 11.5 mils (0.29 mm).

Adhesion: 90 ounces forcefinch (1.0 N/mm} in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibffinch (7.2 N/mm) in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C 1136.

1.

Nookwh

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

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827,
Compac Corp.; 110 and 111.

Ideal Tape Co., [nc., an American Biltrite Company; 491 AWF FSK.
Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ.

apow

Width: 3 inches (75 mm).

Thickness: 6.5 mils (0.16 mm).

Adhesion: 90 ounces forcefinch (1.0 N/mm) in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibflinch (7.2 N/mm) in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

1. Products: Subject fo compliance with requirements, provide one of the following:
a. Avery Dennison Corparation, Specialty Tapes Division; Fasson 0800.
b. Compac Corp.; 120.
. ldeal 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 forcefinch (1.1 N/mm) in width.
5. Elongation: 5 percent.
6. Tensile Strength: 34 [bffinch (6.2 N/mm) in width.
SECUREMENTS
Bands:
1. Products: Subject to compliance with requirements, provide one of the following:
a. Childers Products; Bands.
b. PABCO Metals Corporation; Bands.
c. RPR Products, Inc.; Bands.
2. Aluminum: ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005; Temper H-

14, 0.020 inch (0.51 mmj) thick, 1/2 inch {13 mm) wide with wing or closed seal.
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3. Springs: Twin spring set constructed of stainless steel with ends flat and slofted to

accept metal bands. Spring size determined by manufacturer for application.
B. Insulation Pins and Hangers:

1. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for
capacitor-discharge welding, 0.106-inch- (2.6-mm-) diameter shank, length to suit depth
of insulation indicated.

a. Products: Subject to compliance with requirements, provide one of the following:
1) AGM Industries, Inc.; CWP-1.
2) GEMCO; CD.
3) Midwest Fasteners, Inc.; CD.
4) Nelson Stud Welding; TPA, TPC, and TPS.

2. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully
annealed for capacitor-discharge welding, 0.106-inch- (2.6-mm-} diameter shank, length
to suit depth of insulation indicated with integral 1-1/2-inch (38-mm) galvanized carbon-
steel washer.

a. Products: Subject to compliance with requirements, provide one of the following:
1) AGM [ndustries, Inc.; CWP-1.
2) GEMCO; Cupped Head Weld Pin.
3) Midwest Fasteners, Inc.; Cupped Head.
4) Nelson Stud Welding; CHP.
3. Insulation-Retaining Washers: Seif-locking washers farmed from 0.016-inch- {0.41-mm-)

thick, galvanized-steel sheet, with beveled edge sized as required to hold insulation
securely in place but not less than 1-1/2 inches (38 mm) in diameter.

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

1}  AGM Industries, Inc.; RC-150.

2) GEMCO; R-150.

3) Midwest Fasteners, Inc.; WA-150.
4) Nelson Stud Welding; Speed Clips.

b. Protect ends with capped self-locking washers incorporating a spring steel insert to
ensure permanent retention of cap in exposed locations.

C. Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stainless steel
or Monel.

D. Wire: 0.080-inch (2.0-mm) nickel-copper alloy.

1.

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

a. C & F Wire.
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2.1

2

A

b. Childers Products.
C. PABCO Metals Corporation.
d. RPR Products, Inc.

CORNER ANGLES

Aluminum Corner Angles: 0.040 inch (1.0 mm) thick, minimum 1 by 1 inch (25 by 25 mm),
aluminum according to ASTM B 209 {(ASTM B 209M), Alloy 3003, 3005, 3105 or 5005;
Temper H-14.

PART 3 - EXECUTION

3.1

3.2

3.3

A

A

w

=

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation and other
conditions affecting performance of insulation application.

1. Verify that systems to be insulated have been tested and are free of defects.

2. Verify that surfaces to be insulated are clean and dry.

3. Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION

Surface Preparation: Clean and dry surfaces ic receive insulation. Remove materials that will
adversely affect insulation application.

GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of piping including fittings, valves, and specialties.

Install insulation materials and thicknesses required for each item of equipment and pipe
system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise atfack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.
Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

Keep insulation materials dry during application and finishing.
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G.

3.4

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Cut insulation in a manner to avoid compressing insulation mora than 75 percent of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere and seal patches
similar to butt joints.

PENETRATIONS

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuousiy
through wall penetrations.

1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,

install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least
2 inches (50 mm).
4. Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

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).

Insulation Installation at Floor Penetrations:

1. Duct: Install insulation continuously through floer penetrations that are not fire rated. For
penetrations through fire-rated assemblies, terminate insulation at fire damper sleeves
and externally insulate damper sleeve beyond floor to match adjacent duct insulation.
Overlap damper sleeve and duct insulation at least 2 inches (50 mm).

2. Pipe: Instali insulation continuously through floor penetrations.

3. Seal penetrations through fire-rated assemblies. Comply with requirements in
Division 07 Section "Penetration Firestopping.”
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3.5

A

MINERAL-FIBER INSULATION INSTALLATION

Blanket Insulation Installation on Ducts: Secure with adhesive and insulation pins.

1.

2.

Apply adhesives according to manufacturer's recommended coverage rates per unit
area, for 100 percent coverage of duct and plenum surfaces.

Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
fransitions.

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
lengitudinal 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. sach way, and 3 inches (75 mm)} maximum from insulation
joints. Install additional pins fo 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.

h

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.

For ducts with surface temperatures below ambient, install a continuous unbroken vapor
barrier. Create a facing lap for longitudinal seams and end joints with insulation by
remaving 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
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).

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)
0.C.

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.

Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
8-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.
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B. Board Insulation Installation on Ducts: Secure with adhesive and insulation pins.

1.

2.

Apply adhesives according to manufacturer's recommended coverage rates per unit
area, for 100 percent coverage of duct and plenum surfaces.

Apply adhesive fo entire circumference of ducts and to all surfaces of fittings and
transitions.

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 (756 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), space pins 16
inches {400 mm) o.c. each way, and 3 inches (756 mm) maximum from insufation
joints. Install additional pins to hold insulation tightly against surface at cross

bracing.

C. Pins may be omitted from top surface of horizontal, rectanguiar ducts and
plenums.

d. Do not overcompress insulation during installation.

e Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

For ducts 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
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).

Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Groove and score insulation to fit as closely as possible to outside and
inside radius of elbows. Install insulation on round and flat-oval duct elbows with
individually mitered gores cut to fit the elbow.

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.
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3.7

3.8

A

FIELD-APPLIED JACKET INSTALLATION

Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with
factory-applied jackets.

1. Draw jacket smocth and tight to surface with 2-inch {(50-mm} overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch- (1.6-mm-) thick coats of lagging adhesive.
3. Completely encapsulate insulation with coating, leaving no exposed insulation.

Where FSK jackets are indicated, install as follows;

1. Draw jacket material smooth and tight.

2. Install lap or joint strips with same material as jacket.

3. Secure jacket to insulation with manufacturer's recommended adhesive.

4, Install jacket with 1-1/2-inch (38-mm) laps at longitudinal seams and 3-inch- {75-mm-)
wide joint strips at end joints.

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation
with vapor-barrier mastic.

FINISHES

Duct 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.
Color: Final color as selected by Architect. Vary first and second coats to allow visual

inspection of the completed Work.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.
Perform tests and inspections,
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 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 for each type of equipment defined in the
"Equipment Insulation Schedule" Article. For large squipment, remove only a portion
adequate to determine compliance.
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D. All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.

3.9 DUCT INSULATION SCHEDULE, GENERAL

A Plenums and Ducts Requiring Insulation:

1. Indoor, concealed supply air.
2. Indoor, exposed supply air.
3. Indoor, exposed return located in nonconditioned space.

3.10 INDOOR DUCT AND PLENUM INSULATION SCHEDULE

A. Concealed, air duct insulation shall be the following:

1. Mineral-Fiber Blanket: 1-1/2 inches (38 mm) thick and 0.75-lb/cu. ft. (12-kg/cu. m)
nominal density.

B. Exposed, air duct insulation shail be the following:
1. Mineral-Fiber Board: 1-1/2 inches (38 mm) thick and 2-Ib/fcu. ft. (32-kgfcu. m) nominal
density.

PART 4 - COMPENSATION

4.1 MEASUREMENT:
A, ltems in this section shall not be measured.

4.2 PAYMENT
A. All items shall be included in and covered by the Lump Sum or Unit Prices Bid.

B. The above price shall include all the work described in this Section and shown on the Con-
tract Drawings including all labor, materials, services and eguipment necessary to complete
the work in every respect to the satisfaction of the Engineer.

END OF SECTION 230700
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SECTION 233113

METAL DUCTS

PART 1 - GENERAL

1.1

A

1.2

1.3

14

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1 Single-wall rectangular ducts and fittings.

2 Sheet metal materials.

3 Sealants and gaskets.

4. Hangers and supports.

Related Sections:

1. Division 23 Section "Air Duct Accessories" for turning vanes.

PERFORMANCE REQUIREMENTS

Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in
ASHRAE 62.1-2004.

SUBMITTALS
Product Data: For each type of the following products:

1. Liners and adhesives.
2. Sealants and gaskets.

Coordination Drawings: Plans, drawn to scale, on which the following items are shown and
coordinated with each other, using input from installers of the items involved:

1. Duct installation in congested spaces, indicating coordination with general construction,
building components, and other building services. Indicate proposed changes to duct
layout.

2. Suspended ceiling components.

3. Structural members to which duct will be attached.

4, Size and location of initial access modules for acoustical tile.

5. ltems penetrating finished ceiling including the following:

a. Lighting fixtures.
b. Air outlets and inlets.
C. Speakers.

143
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C.

D.

1.5

A

B.

d. Sprinklers.

e. Access panels.

f. Perimeter moldings.
Welding certificates.

Field quality-control reports.

QUALITY ASSURANCE

ASHRAE Coinpliance: Applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems
and Equipment” and Section 7 - "Construction and System Start-Up."

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1-2004, Section
6.4.4 - "HVAC System Construction and Insulation."

PART 2 - PRODUCTS

21

A.

B.

C.

D.

2.2

A

B.

SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 1-4, "Transverse {(Girth) 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."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular
Ducts," 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"

Elbows, Transiticns, Offsets, Branch Connections, and Cther Duct Construction: Select types
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Chapter 2, "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."

SHEET METAL MATERIALS
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, discolerations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G920 (Z275).
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2.3

2, Finishes for Surfaces Exposed to View: Mill phosphatized.

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, necprene, or EPDM gasket materials.

Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 38 inches (900 mm)
or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm).

SEALANT AND GASKETS

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.

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.

Tape Width: 3 inches (76 mm).

Sealant: Modified styrene acrylic.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive and negative.

Service: Indoor and outdoor.

Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C).
Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum.

For indoor applications, use sealant that has a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

CoNOO R LN

—
o

Water-Based Joint and Seam Sealant;

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maxirum Static-Pressure Class: 10-inch wg (2500 Pa), positive and negative.

Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

CENDO R WN =

Flanged Joint Sealant. Comply with ASTM € 920.

General: Single-component, acid-curing, silicone, elastomeric.
Type: S.

Grade: NS.

Class: 25.

Use: O.

S
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24

E.

m

6. For indoor applications, use sealant that has a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

HANGERS AND SUPPORTS

Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," and Table 4-2,
"Minimum Hanger Sizes for Round Duct."

Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.

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,

Duct Atiachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

Trapeze and Riser Supporis:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
2. Supports for Stainless-Sieel Ducts; Stainless-steel shapes and plates.

PART 3 - EXECUTION

3.1

A.

DUCT INSTALLATION

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.

Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"
unless otherwise indicated.

Install ducts with fewest possible joints.

Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for
branch connections.

Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular to building lines.

Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of buiiding.

install ducts with a clearance of 1 inch {25 mm)}, plus allowance for insulation thickness.
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3.2

3.3

3.4

Route ducts to avoid passing through fransformer vaults and electrical equipment rooms and
enclosures.

Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed
to view, cover the opening between the partition and duct or duct insulation with sheet metal
flanges of same metal thickness as the duct. Qverlap openings on four sides by at least 1-1/2
inches (38 mm).

Protect duct interiors from moisture, construction debris and dust, and other foreign
materials. Comply with SMACNA's "Duct Cleanliness for New Construction Guidelines."

INSTALLATION OF EXPQOSED DUCTWORK
Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use
two-part tape sealing system.

Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds,
and treat the welds to remove discoloration caused by welding.

Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings,
hangers and supports, duct accessories, and air outlets.

Repair or replace damaged sections and finished work that does not comply with these
requirements.

DUCT SEALING

Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct
Schedule" Article according o SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

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. Supply-Air Ducts: Seal Class A.
3

Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) and
Lower; Seal Class B.

4, Conditioned Space, Supply-Air Ducts in Pressure Classes2-Inch wg (500 Pa) and Lower:
Seal Class C.

HANGER AND SUPPORT INSTALLATION

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4,
"Hangers and Supports."

Building Aftachments: Concrete inserts, powder—actuated fasteners, or structural-steel
fasteners appropriate for construction materials to which hangers are being attached.
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35

36

3.7

1. Where practical, install concrete inserts before placing concrete.

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 4-1 (Table 4-1M), “Rectangular Duct Hangers Minimum Size," and Table 4-2,
"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.

Hangers Exposed to View: Threaded rod and angle or channel supports.

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).

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.

CONNECTIONS

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch,

outlet and inlet, and terminal unit connections.

PAINTING

Paint interior of metai ducts that are visible through registers and grilles and that do not have

duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-stee! primer.

Paint materials and application requirements are specified in Division 09 painting Sections.

FIELD QUALITY CONTROL

Perform tests and inspections.

Leakage Tests:

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a {est report for
each test.

2. Test the following systems:

a. Supply, return, outdoor and exhaust ducis: Test representative duct
sections, totaling no less than 50 percent of total installed duct area.

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage
testing and for compliance with test requirements.

4, Test for leaks before applying external insulation.

5. Conduct tests at static pressures egual to maximum design pressure of system or section

being tested. If stalic-pressure classes are not indicated, test system at maximum
system design pressure. Do not pressurize systems above maximum design operating
pressure.

6. Give seven days' advance notice for testing.

Duct System Cleaniiness Tests:
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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 mquO sQ. cm.
Duct system will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

DUCT CLEANING
Clean new duct system before testing, adjusting, and balancing.
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
Division 23 Section "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.

Particulate Collection and Odor Control:

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97
percent collection efficiency for 0.3-micron-size (or larger) particles.

2. When venting vacuuming system to outdoors, use filter to collect debris removed from
HVAC system, and locate exhaust downwind and away from air intakes and other points
of entry into building.

Clean the following components by removing surface contaminants and deposits:

1. Air outlets and inlets {registers, grilles, and diffusers).
2. Supply-air ducts, dampers, actuators, and turning vanes.

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 fo interior duct surfaces without
damaging integrity of metal ducts, duct liner, or duct accessories.
Provide drainage and cleanup for wash-down procedures.
Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if fungus
is present. Apply antimicrobial agents according t¢ manufacturer's written instructions
after removal of surface deposits and debris.

o
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DUCT SCHEDULE

Fabricate ducts with galvanized sheet steel.

1.

Pucts Connected to Equipment Not Listed Above:

ap oo

Pressure Class: Positive or negative 2-inch wg (500 Pa) .

Minimum SMACNA Seal Class: B if negative pressure, and A if positive pressure.
SMACNA Leakage Class for Rectangular; 12 .

SMACNA Leakage Class for Round and Flat Oval: 6.

Intermediate Reinforcement:

1.

Galvanized-Steel Ducts: Galvanized steel.

Elbow Configuration:

1.

Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 2-2, "Rectangular Elbows."

a.

Velocity 1000 fpm (8 m/s) or Lower:

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
2) Mitered Type RE 4 without vanes.

Velocity 1000 to 1500 fpm {5 to 7.6 m/s):

1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.

2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes.

3 Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane
Runners," and Figure 2-4, "Vane Support in Elbows."

Velocity 1500 fpm (7.6 m/s} or Higher:

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.

3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane
Runners," and Figure 2-4, "Vane Support in Elbows."

Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexibie," Figure 2-2, "Rectangular Elbows."

a.
b.
c.

Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
Mitered Type RE2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane
Runners," and Figure 2-4, "WVane Support in Elbows."

Branch Configuration:

1.

Rectangular Duct. Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 2-6, "Branch Connections.”
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a. Rectangular Main to Rectangular Branch: 45-degree entry.
b. Rectangutar Main to Round Branch; Spin in.

PART 4 - COMPENSATION

41 MEASUREMENT:
A. Items in this section shall not be measured.

42 PAYMENT
A. Alliiems shall be included in and covered by the Lump Sum or Unit Prices Bid.

B. The above price shall include all the work described in this Section and shown on the Con-
tract Drawings including all labor, materials, services and equipment necessary to complete
the work in every respect to the satisfaction of the Engineer.

END OF SECTION 233113
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SECTION 233300

AIR DUCT ACCESSORIES

PART 1 - GENERAL

1.1

A.

1.2

A

1.3

A.

B.

1.4

A

B.

RELATED DOCUMENTS

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

SUMMARY
Section Includes:
1. Turning vanes.

2. Manual dampers
3. Duct accessory hardware.

SUBMITTALS
Product Data: For each type of product indicated.

Source quality-control reports.

QUALITY ASSURANCE

Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

Comply with AMCA 500-D testing for damper rating.

PART 2 - PRODUCTS

2.1

A

B.

C.

MATERIALS

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Fiexible" 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.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G90 (Z275).
2. Exposed-Surface Finish: Mili phosphatized.

Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
233300 -1
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2.2

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).

MANUAL VOLUME DAMPERS

Standard, Steel, Manual Volume Dampers:

1.

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

following:
a. METALAIRE, Inc.
b. Nailer Industries Inc.

c. Ruskin Company.

Standard leakage rating, with linkage outside air stream.
Suitable for horizontal or vertical applications.
Frames:

a. Hat-shaped, galvanized-steel channels, 0.064-inch (1.62-mm) minimum thickness.
b. Mitered and welded corners.
c. Flanges for attaching to walls and flangeless frames for installing in ducts.

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.

Blade Axles: Galvanized steel.
Bearings:

a. Molded synthetic.
b. Dampers in ducts with pressure classes of 3-inch wg (750 Pa) or iess shall have
axles full length of damper blades and bearings at both ends of operating shaft.

Tie Bars and Brackets: Galvanized steel.

Accessories:

a. Include adjusting and locking device to hold dampers in a fixed position without
vibration.

b. Include extension rod with adjusting and locking device (guadrant) on the hard

ceiling it dampers located above hard ceilings.

Low-Leakage, Steel, Manual Volume Dampers:

1.

Manufacturers: Subject fo compliance with requirements, provide products by one of the

following:
a. METALAIRE, Inc.
b. Nailor Indusfries Inc.

C. Ruskin Company.

Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified Ratings
Seal for beth air performance and air leakage.
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3. Suitable for horizontal or vertical applications.
4. Frames:
a Hat shaped.
b. Galvanized-steel channels, 0.064 inch (1.62 mm) thick.
c Mitered and welded corners.
d 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, roll-formed steel, 0.064 inch (1.62 mm) thick.
6. Blade Axles: Galvanized.
7. Bearings:
a. Moided 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. Blade Seals; Necprene.
9. Jamb Seals: Cambered stainless steel.

10. Tie Bars and Brackets: Galvanized steel.
11. Accessories:

a. Include locking device to hold single-blade dampers in a fixed position without
vibration.
b. Include extension rod with adjusting and locking device {quadrant) on the hard

ceiling in dampers located above hard ceilings.

TURNING VANES

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

1. Ductmate Industries, Inc.
2. METALAIRE, Inc.
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

Manufactured Turning Vanes for Metal Ducts: Curved hlades of galvanized sheet steel; support
with bars perpendicular to blades set; set into vane runners suitable for duct mounting.

1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated
faces and fibrous-glass fill.

General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible™; Figures 2-3, "Vanes and Vane Runners," and 2-4, "Vane Support in Elbows."

Vane Construction: Double wall airfoil shaped.
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2.4

A.

B.

DUCT ACCESSORY HARDWARE

instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap

and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to
suit duct-insulation thickness.

Adhesives: High strength, guick setting, neoprene based, waterproof, and resistant to gasoline
and grease.

PART 3 - EXECUTION

3.1

3.2

m

m

A

INSTALLATION

Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for metal ducts.

Install duct accessories of materials suited to duct materials; use galvanized-steel accessories
in galvanized-steel ducts.

Install volume dampers at peoints on supply, return, and exhaust systems where branches
extend from larger ducts. Where dampers are installed in ducts having duct liner, install
dampers with hat channels of same depth as liner, and terminate liner with nosing at hat
channel.

1. Install steel volume dampers in steel ducts.
Set dampers fo fully open position before testing, adjusting, and balancing.
Install test holes at fan inlets and outlets and elsewhere as indicated.

Install duct test holes where required for testing and balancing purposes.

FIELD QUALITY CONTROL

Tests and Inspections:

1. Operate dampers to verify full range of movement.

2. Inspect locations of access doors and verify that purpose of access door can be
performed.,

3. [nspect turning vanes for proper and secure installation.

4. Operate damper operators to verify full range of movement of operator and damper.

PART 4 - COMPENSATION

41

42

MEASUREMENT:
A. Iltems in this section shall not be measured.

PAYMENT
A.  Allitems shall be included in and covered by the Lump Sum or Unit Prices Bid.
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B. The above price shall include all the work described in this Section and shown on the Con-
tract Drawings including all labor, materials, services and equipment necessary to complete
the work in every respect to the satisfaction of the Engineer.

END OF SECTION 233300
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SECTION 260500
{formerly 16031)

COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

R wN=

Electrical equipment coordination and installation.
Sleeves for raceways and cables.

Sleeve seals.

Grout.

Common electrical installation requirements.

DEFINITIONS

EPDM: Ethylene-propylene-diene terpolymer rubber.

NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS

Product Data: For sleeve seals.

COORDINATION

Coordinate arrangement, mounting, and support of electrical equipment:

1.

To allow maximum possible headroom unless specific mounting heights that reduce
headrecom are indicaied.

To provide for ease of disconnecting the equipment with minimum interference o other
installations.

To allow right of way for piping and conduit instatled at required slope.

So connecting raceways, cables, wirsways, cable trays, and busways will be clear of
obstructions and of the working and access space of other equipment.

Coordinate installation of required supporting devices and set sleeves in cast-in-place conerete,
masonry walls, and other structural components as they are constructed.
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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 Section "Access
Boors and Frames."

PART 2 - PRODUCTS

21

2.2

23

A.

SLEEVES FOR RACEWAYS AND CABLES

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.

Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe,
with plain ends and integral waterstop, unless otherwise indicated.

Sleeves for Rectangular Openings: Galvanized sheet steel.

1. Minimum Metal Thickness:
a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and
no side more than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).
b. For sleeve cross-section rectangle perimster equal to, or more than, 50 inches

(1270 mm) and 1 or more sides equal to, or more than, 16 inches (400 mm),
thickness shalil be 0.138 inch (3.5 mm).

SLEEVE SEALS

Description: Modular sealing device, designed for field assembily, to fill annular space between
sleeve and raceway or cable.

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

a. Advance Products & Systems, Inc.
b. Calpico, Inc.

C. Metraflex Co.

d. Pipeline Seal and Insulator, Inc.

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: Carbon steel. Include two for each sealing element.

4. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length
required to secure pressure plates to sealing elements. Include one for each sealing
element.

GROUT

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. '
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PART 3 - EXECUTION

31

3.2

COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
Comply with NECA 1,

Measure indicated mounting heights to bottom of unit for suspended items and to center of unit
for wall-mounting items.

Headroom Maintenance: [f mounting heights or other location criteria are not indicated, arrange

and install components and equipment to provide maximum possible headroom consistent with
these requirements.

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.

Right of Way: Give to piping systems installed at a required slope.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Electrical penefrations occur when raceways, cables, wireways, cable frays, or busways
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.

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.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

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.

Cut sleeves to length for mounting flush with both surfaces of walls.
Extend sleeves installed in floors 2 inches (50 mm) above finished floor level,

Size pipe sleeves to provide 1/4-inch {6.4-mm) annular clear space between sleeve and
raceway or cable, unless indicated otherwise.

Seal space outside of sleeves with grout for penetrations of concrete and masonry

1. Promptly pack grout sclidly between sleeve and wall so no voids remain. Tool exposed
surfaces smooth; protect grout while curing.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and raceway or cabie, using joint sealant appropriate for size, depth, and location of joint.
Comply with requirements in Section "Joint Sealants.".

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 listed firestop materials.
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3.3

34

Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible
boot-type flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penefrations using steel pipe sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall Penetrations: Install cast-iron pipe sleeves. Size sleeves to allow
for 1-inch {25-mm) annular clear space between raceway or cable and sleeve for installing
mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION
Install to seal exterior wall penetrations.

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.

FIRESTOPPING

Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical

installations to restore original fire-resistance rating of assembly. Firestopping materials shall
be UL listed.

PART 4 - MEASUREMENT AND PAYMENT

4.1

4.2

MEASUREMENT:
A. Common Work Results for Electrical shall not be measured.

PAYMENT
A. Payment for Common Work Results for Electrical complete in place, shall be taken to be in-
cluded in and covered by the Lump Sum Price Bid.

B. The above price shall include all the work described in this Section and shown on the Con-
tract Drawings including all labor, materials, services and equipment necessary to complete
the work in every respect to the satisfaction of the Engineer.

END OF SECTION 260500
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SECTION 260519
{formerly 16120)

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following:

1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.
3 Sleeves and sleeve seals for cables.

1.3 DEFINITIONS

A. EPDM: Ethylene-propylene-diene terpolymer rubber.

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

B. Field quality-control test reports.

1.5 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.
1.6 COORDINATION

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they
are consfructed.
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PART 2 - PRODUCTS

21

A

2.3

24

CONDUCTORS AND CABLES

Manufacturers: Subject to compliance with requirements, provide products by one of the
foliowing:

Alcan Products Corporation; Alcan Cable Division.
American Insulated Wire Corp.; a Leviton Company.
General Cable Corporation.

Senator Wire & Cable Company.

Southwire Company.

Ul

Copper Conductors: Comply with NEMA WC 70.
Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN and XHHW

Multiconductor Cable: Comply with NEMA WC 70 for metal-clad cable, Type MC.

CONNECTORS AND SPILICES

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorparated into the Work include, but are not limited to, the following:

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

AFC Cable Systems, Inc.

Hubbell Power Systems, Inc.
0-Z/Gedney; EGS Electrical Group LLC.
3M; Electrical Products Division.

Tyco Electronics Corp.

G wn =

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.

SLEEVES FOR CABLES

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.

Sleeves for Rectangular Openings: Galvanized shest steel with minimum 0.052- or 0.138-inch
(1.3- or 3.5-mm)} thickness as indicated and of length to suit application.

SLEEVE SEALS

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

Basis-of-Design Product: Subject to compliance with requirements, provide a comparable
product by one of the following:
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C.

Advance Products & Systems, Inc.
Calpico, Inc.

Metraflex Co.

Pipeline Seal and Insulator, Inc.

el

Pescription: Modular sealing device, designed for field assembly, to fill annular space between
sleave and cable.

1. 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.
2. Pressure Plates: Plastic. Include two for each sealing element.

3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length

required to secure pressure plates to sealing slements. Include one for each sealing
element.

PART 3 - EXECUTION

3.1

A

B.

3.2

O

3.3

CONDUCTOR MATERIAL APPLICATIONS

Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and [arger.
Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING
METHODS

Service Enfrance: Type XHHW, single conductors in raceway.

Exposed Feeders: Type THHN-THWN, single conductors in raceway.

Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-THWN, single
conduciors in raceway.

Exposed Branch Circuits, Including in Crawlspaces: Type THHN-THWN, single conductors in
raceway.

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN, single
conductors in raceway.

INSTALLATION OF CONDUCTORS AND CABLES
Conceal cables in finished walls, ceilings, and floors, unless otherwise indicaied.

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.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway. :
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34

3.5

Install exposed cables parallel and perpendicular to surfaces of exposed structural members,
and follow surface contours where possible.

Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."

Identify and color-code conductors and cables according to Division 26 Section "ldentification
for Electrical Systems.”

CONNECTIONS

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.

Make splices and taps that are compatible with conductor material and that possess equivalent
or better mechanical strength and insulation ratings than unspliced conductors.

Wiring at Outlets: Install conductor at each outlet, with at [east 6 inches (150 mm) of slack.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

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.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

Rectangular Sleeve Minimum Metal Thickness:

1. For sleeve rectangle perimeter less than 50 inches {1270 mm) and no side greater than
16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).

2. For sleeve rectangle perimeter equal to, or greater than, 50 inches {1270 mm) and 1 or
more sides equal to, or greater than, 16 inches (400 mm), thickness shall be 0.138 inch
(3.5 mm).

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.

Cut sleeves to length for mounting flush with both wall surfaces.
Extend sleeves installed in floors 2 inches (50 mm} above finished floor level.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and cable
unless sleeve seal is to be installed.

Seal space outside of slesves with grout for penetrations of concrete and masonry and with
approved joint compound for gypsum board assemblies.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sieeve

and cable, using joint sealant appropriate for size, depth, and location of joint according to
Division 07 Section "Joint Sealants.”
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3.6

3.7

3.8

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at cable penetrations. Instali sleeves and seal with UL listed firestop material.

Roof-Penetration Sleeves: Seal penetration of individual cables with flexible boot-type flashing
units applied in coordination with roofing work.

Aboveground Exterior-Wall Penefrations: Seal penetrations using sleeves and mechanical
sleeve seals. Size sleeves to allow for 1-inch (25-mm) annular clear space between pipe and
sleeve for installing mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION

Insiall to seal underground exterior-wall penetrations.

Use type and number of sealing elements recommended by manufacturer for cable material
and size. Position cable in center of sleeve. Assemble mechanical sleeve seals and install in
annular space between cable and sleeve. Tighten bolts against pressure plates that cause
sealing elements to expand and make watertight seal.

FIRESTOPPING

Apply UL listed firestopping to electrical penetrations of fire-rated floor and wall assemblies to
restore original fire-resistance rating of assembly.

FIELD QUALITY CONTROL

Perform tests and inspections and prepare test reports.

Tests and Inspections:

1. After installing conductors and cables and before electrical circuitry has been energized,
test all feeders and branch circuits 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.

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.

Remove and replace malfunctioning units and retest as specified above.

PART 4 - MEASUREMENT AND PAYMENT

4.1

4.2

MEASUREMENT:
A. Low Voltage Electrical Power Conductors and Cables shall not be measured.

PAYMENT
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A. Payment for Low Voltage Electrical Power Conductors and Cables complete in place, shall

be taken to be included in and covered by the Lump Sum Price Bid.
B. The above price shall include all the work described in this Section and shown on the Con-

tract Drawings including all labor, materials, services and equipment necessary to complete
the work in every respect {o the satisfaction of the Engineer.

END OF SECTION 260518
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SECTION 260526
{formerly 16080Q)

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

A

A,

B.

A.

B.

RELATED DOCUMENTS

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

SUMMARY

This Section includes methods and materials for grounding systems and equipment.

SUBMITTALS
Product Data: For each type of product indicated.

Field quality-control test reports.

QUALITY ASSURANCE

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.

Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

21

2.2

A

B.

A

CONDUCTORS

Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by
applicable Code or authorities having jurisdiction.

Bare Copper Conductors:

1. Solid Conductors: ASTM B 3.

2. Stranded Conductors: ASTM B 8.

CONNECTORS

Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having

jurisdiction for applications in which used, and for specific types, sizes, and combinations of
conductors and other items connected.

167
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2.3

B.

C.

A

Bolted Connectors for Conductors and Pipes: Copper or copper alloy, bolted pressure-type,
with at least two holts.

1. Pipe Connectors: Clamp type, sized for pipe.

Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for
materials being joined and installation conditions.

GROUNDING ELECTRODES

Ground Rods: Copper-clad; 3/4 inch by10 feet (19 mm by 3 m).

PART 3 - EXECUTION

3.1

3.2

A.

B.

A.

B.

C.

APPLICATIONS

Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for
No. 8 AWG and larger, unless otherwise indicated.
1.

Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conducter Terminations: Bolted connectors.
2. Connections to Ground Rods: Exothermic Weld.
3. Connections to Structural Steel: Exothermic Weld.

EQUIPMENT GROUNDING
Install insulated equipment grounding conductors with all feeders and branch circuits.

Install insulated equipment grounding conductors with the following items, in addition to those
required by NFPA 70:

Feeders and branch circuits.

Lighting circuits.

Receptacle circuits.

Single-phase motor and appliance branch circuits.

Three-phase motor and appliance branch circuits.

Flexible raceway runs.

Armored and metal-clad cable runs.

Busway Supply Circuits: Install insulated equipment grounding conductor from grounding
bus in the switchgear, switchboard, or distribution panel to equipment grounding bar
terminal on busway.

9. Computer and Rack-Mounted Electronic Equipment Circuits: Install insulated equipment
grounding conductor in branch-circuit runs from equipment-area power panels and
power-distribution units.

PNO R LN

Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted
electrical devices operating at 120V and more, including air cleaners, heaters, dampers,
hurnidifiers, and other duct electrical equipment. Bond conductor to each unit and to air duct
and connected metallic piping.
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3.3

3.4

Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated
equipment grounding conductor to each electric water heater and heat-tracing cable. Bond
conductor to heater units, piping, connected equipment, and components.

Signal and Communication Equipment: For telephone, alarm, voice and data, and other
communication equipment, provide No.4 AWG minimum insulated grounding conducior in
raceway from grounding electrode system to each service location, terminal cabinet, wiring
closet, and central equipment location.

1. Service and Central Equipment Locations and Wiring Closets: Terminate grounding
conductor on a 1/4-by-2-by-12-inch {6-by-50-by-300-mm) grounding bus.

2. Terminal Cabinets: Terminate grounding conductor on cabinet grounding terminal.

INSTALLATION

Grounding Conductors: Route along shortest and straightest paths possible, unless otherwise
indicated or required by Code. Avoid obstructing access or placing canductors where they may
be subjected to sfrain, impact, or damage.

Ground Rods: Drive rods until tops are 2 inches (50 mm) below finished floor or final grade,
unless ctherwise indicated.

1. Interconnect ground rods with grounding electrode conductor.

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 s'traps directly to basic structure, taking care not to penetrate
any adjacent parts.
2. Bonding to Equipment Mounted on Vibration Isclation Hangers and Supports: Install so

vibration is not transmitted to rigidly mounted equipment.

Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of
associated fans, blowers, eleciric heaters, and air cleaners. Install bonding jumper to bond
across flexible duct connections to achieve continuity.

FIELD QUALITY CONTROL

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. Test completed grounding system at each location where a maximum ground-resistance

level is specified.
Report measured ground resistances that exceed the following values:

Power and Lighting Equipment or System with Capacity 500 kVA and Less: 10 ohms.
Power and Lighting Equipment or System with Capacity 500 te 1000 kVA: 5 ohms.
Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms.
Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohms.

PN
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5. Substations and Pad-Mounted Equipment; 5 ohms.

C. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify
Architect promptly and include recommendations fo reduce ground resistance.

PART 4 - MEASUREMENT AND PAYMENT

41 MEASUREMENT:
A. Grounding and Bonding for Electrical Systems shall not be measured.

4.2 PAYMENT
A. Payment for Grounding and Bonding for Electrical Systems complete in place, shall be taken
to be inciuded in and covered by the Lump Sum Price Bid.

B. The above price shall include all the work described in this Section and shown on the Con-

tract Drawings including all labor, materials, services and equipment necessary to complete
the work in every respect to the satisfaction of the Engineer.

END CF SECTION 260528
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SECTION 260529
{formerly 16073)

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

13

15

1.6

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1. Hangers and supports for electrical equipment and systems.
2. Construction reguirements for concrete bases.
DEFINITIONS

EMT: Electrical metallic tubing.
IMC: Intermediate metal conduit.

RMC: Rigid metal conduit.

PERFORMANCE REQUIREMENTS

Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

SUBMITTALS
Product Data: For the following:

1. Stesl slotted support systems.

QUALITY ASSURANCE

Comply with NFPA 70.
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17

A.

B.

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-boli inserts into bases. Concrete,
reinforcement, and formwork requirements are specified on the drawings.

Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items
are specified in Section "Roof Accessories.”

PART 2 - PRODUCTS

21

A

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.

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

Allied Tube & Conduit.

Cooper B-Line, Inc.; a division of Cooper Industries.
ERICO International Corporation.

GS Metals Corp.

Thomas & Betts Corporation.

Unistrut; Tyco International, Ltd.

Wesanco, Inc.

@ eppo0Tw

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4,

;'3. Channel Dimensions: Selected for applicable load criteria.
Raceway and Cable Supports: As described in NECA 1 and NECA 101.

Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed
for types and sizes of raceway or cable to be supported.

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 fo suit individual conductors or cables supported. Body shall be malleable iron.

Mounting, Anchoring, and Attachment Components: ltems for fastening electrical items or their
supparts 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. 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:
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1) Hilti Inc.

2) ITW Ramset/Red Head; a division of lllincis Tool Works, Inc.

3) MKT Fastening, LLC.

4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

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:

1) Cooper B-Ling, Inc.; a division of Cooper Industries.

2) Empire Tool and Manufacturing Co., Inc.

3) Hilti Inc.

4) ITW Ramset/Red Head; a division of lllinois Tool Works, Inc.
5)  MKT Fastening, LLC.

3. Concrete Inserts: Steel or malleable-iron, siotted support system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.

4. Clamps for Aftachment 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.

8. Toggie Baolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.

PART 3 - EXECUTION

3.1

3.2

A

B.

C.

A

B.

APPLICATION

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.

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 {6 mm) in
diameter.

Multiple Raceways or Cables: Install frapeze-type supports fabricated with steel slotted 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 single-bolt conduit clamps using
spring friction action for retention in support channel.

SUPPORT INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

Raceway Support Methods: [n addition to methods described in NECA 1 EMT, IMC, and RMC
may be supported by openings through structure members, as permitted in NFPA 70.
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3.3

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
compenents plus 200 Ib (20 kg).

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:

ToWood: Fasten with lag screws or through bolts.

To New Concrete: Bolt to concrete inserts.

To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units.

To Existing Concrete: Expansion anchor fasteners.

To Steel: Beam clamps MSS Type 19, 21, 23, 25, or 27 complying with MSS SP-69.

To Light Steel: Sheet metal screws.

ltems Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on siotted-channel racks attached to substrate..

W

Noe ok

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.

CONCRETE BASES

.Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) larger in

both directions than supported unit, and so anchars will be a minimum of 10 bolt diameters from
edge of the base.

Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete. Concrete maiterials,

reinforcement, and placement requirements are specified in Division 03 Section "Cast-in-Place
Concrete."

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.

PART 4 - MEASUREMENT AND PAYMENT

4.1

4.2

MEASUREMENT: _
A. Hangers and Supports for Electrical Systems shall not be measured.

PAYMENT

A. Payment for Hangers and Supports for Electrical Systems complete in place, shall be taken
fo be included in and covered by the Lump Sum Price Bid.

174

260529 (16073) - 4



IT Northern Region Office MA-2355-000-002

B. The above price shall include all the work described in this Section and shown on the Con-
tract Drawings including all labor, materials, services and equipment necessary to complete
the work in every respect to the satisfaction of the Engineer.

END OF SECTION 260529
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SECTION 260533
(formerly 16130)

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

A

1.3

%

©

1.4

A

1.5

A

B.

RELATED DOCUMENTS

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

SUMMARY

This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

DEFINITIONS

EMT: Electrical metallic tubing.
FMC: Flexible metal conduit.
IMC: Intermediate metal conduit.

LFMC: Liquidtight flexible metal conduit.

SUBMITTALS

Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets..

QUALITY ASSURANCE

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.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1

A.

METAL CONDUIT AND TUBING

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

1. AFC Cable Systems, Inc.
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2.2

2.3

Alflex Inc.

Allied Tube & Conduit; a Tyco International Lid. Co.
Anamet Electrical, Inc.; Anaconda Metal Hose.
Electri-Flex Cao.

Manhattan/CDT/Cole-Flex.

Maverick Tube Corporation.

0-Z Gedney,; a unit of General Signal.

Wheatland Tube Company.

LoNGORLUN

Rigid Steel Conduit: ANS| C80.1.

EMT: ANSI C80.3.

FMC: Zinc-coated steel.

LFMC: Flexible steel conduit with PVC jacket.

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.

Jeint 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.

METAL WIREWAYS

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

1. Cooper B-Line, Inc.
2. Hoffman.
3. Square D; Schneider Electric.

Description: Sheet metal sized and shaped as indicated, NEMA 250, Type 1, uniess otherwise
indicated.

Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, hold-

down straps, end caps, andother fittings to match and mate with wireways as required for
complete system.

Wireway Covers: Screw-cover type.

Finish: Manufacturer's standard enamel finish.

SURFACE RACEWAYS

Surface Metal Raceways: Galvanized steel with snap-on covers. Manufacturer's standard
enamel finish in color selected by Architect.
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2.4

2.5

26

w

o o

m

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

a. Thomas & Belts Corporation.
b. Walker Systems, [nc.; Wiremold Company (The),
C. Wiremold Company (The); Electrical Sales Division.

BOXES, ENCLOSURES, AND CABINETS

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

Coaper Crouse-Hinds; Div. of Cooper Industries, Inc.
EGS/Appleton Electric.

Erickson Electrical Equipment Company.

Hoffman.

Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
0-Z/Gedney; a unit of General Signal.

RACO; a Hubbell Company.

Robroy Industries, Inc.; Enclosure Division.

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.

N Wl

Sheet Metal Ouflet and Device Boxes: NEMA OS 1.

Cast-Metal Outlet and Device Boxes: NEMA FB 1, aluminum, Type FD, with gasketed cover.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1, cast aluminum with gasketed cover.

SLEEVES FOR RACEWAYS

Sieel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.

Sleeves for Rectangular Openings: Galvanized sheet steel with minimum 0.052- or 0.138-inch
{1.3- or 3.5-mm) thickness as indicated and of length to suit application.

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping."

SLEEVE SEALS

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

1. Advance Products & Systems, Inc.

178

260533 (16130) - 3



IT Northern Region Office MA-2355-000-002

B.

2.
3.
4.

Calpico, Inc.
Metraflex Co.
Pipeline Seal and Insulator, Inc.

Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and cable.

1.

2.
3.

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 cabis.

Pressure Plates: Carbon steel. Include two for each sealing element.

Connecting Boits and Nuts: Carbon sieel with corrosion-resistant coating of length

required fo secure pressure plates to sealing elements. Include one for each sealing
element.

PART 3 - EXECUTION

3.1

A

B.

C.

D.

RACEWAY APPLICATION

Outdoors: Apply raceway products as specified below, unless otherwise indicated:

1.
2.
3

4.

Exposed Conduit; Rigid steel conduit.

Concealed Conduit, Aboveground: Rigid steel conduit.

Connection fo Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenaoid, of Motor-Driven Equipment); LFMC.

Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

Comply with the following indoor applications, unless otherwise indicated:

1.
2.
3.

Exposed, Not Subject to Physical Damage: EMT.
Exposed, Not Subject to Severe Physical Damage: EMT.

Exposed and Subject to Severe Physical Damage: IMC or Rigid Galvanized Steel
Conduit. Includes raceways in the following locations:

a. Equipment and storage areas.

Concealed in Ceilings and Interior Walls and Partitions: EMT.

Conneciion to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solencid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
locations.

Damp or Wet Locations: Rigid galvanized steel conduit.

Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 3R galvanized
steel in damp or wet locations.

Minimum Raceway Size: 3/4-inch.

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.
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3.2

3.3

A.

INSTALLATION

Comply with NECA 1 for instaliation requirements applicable to products specified in Part 2
except where requirements on Drawings or in this Article are stricter.

Keep raceways at least 6 inches (150 mm) away from paralle! runs of flues and steam or hot-
water pipes. Install horizontal raceway runs above water and steam piping.

Complete raceway installation before starting conductor installation.

Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical
Systems."

Arrange stub-ups so curved portions of bends are not visible above the finished slab.

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.

Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.
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.

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings
to protect conductors, including conductors smaller than No. 4 AWG.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-lb (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each
end of pull wire.

Flexible Conduit Connections: Use maximum of 72 inches (1830 mm) of fiexible conduit for

equipment subject to vibration, noise transmission, or movement; and for transformers and
motors.

1. Use LFMC in damp or wet locations.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. [nstall sleeves during erection of slabs and walls.

Use pipe slesves unless penetration arrangement requires rectangular sleeved opening.

Rectangular Sleeve Minimum Metal Thickness:

1. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and no side
greater than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).
2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches (1270

mm) and 1 or more sides equal to, or greater than, 16 inches {400 mm), thickness shall
be 0.138 inch (3.5 mm).
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35

3.6

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.

Cut sleeves to length for mounting flush with both surfaces of walls.
Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and
raceway unless sleeve seal is to be installed.

Seal space outside of sleeves with grout for penetrations of concrete and masonry and with
approved joint compound for gypsum board assemblies.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and raceway, using joint sealant appropriate for size, depih, and location of joint. Refer to
Division 07 Section "Joint Sealants" for materials and installation.

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at raceway penetrations. Install sleeves and seal with firestop materials. Comply
with Division 07 Section "Penefration Firestopping."

Roof-Penetration Sleeves: Seal penetration of individual raceways with flexible, boot-type
flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penefrations: Seal penetrations using sleeves and mechanical
sleeve seals. Select sleeve size {o allow for 1-inch (25-mm) annular clear space between pipe
and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall Penetrations: Install cast-iron "wall pipes" for sleeves. Size
sleeves to allow for 1-inch (25-mm) annular clear space between raceway and sleeve for
installing mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION

Install to seal underground, exterior wall penetrations.

Use type and number of sealing elements recommended by manufacturer for raceway material
and size. Position raceway in center of sleeve. Assemble mechanical sleeve seals and install

in annular space between raceway and sleeve. Tighten bolts against pressure plates that
cause sealing elements to expand and make watertight seal.

FIRESTOPPING

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 Section "Penetration Firestopping.”

PROTECTION

Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are
without damage or deterioration at time of Substantial Completion.
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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.

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT:
A. Raceway and Boxes for Electrical Systems shall not be measured.

4.2 PAYMENT
A. Payment for Raceway and Boxes for Electrical Systems complete in place, shall be taken to
be included in and covered by the Lump Sum Price Bid.

B. The above price shall include all the work described in this Section and shown on the Con-

tract Drawings including all labor, materials, services and equipment necessary to complete
the work in every respect to the satisfaction of the Engineer.

END OF SECTION 260533
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SECTION 260553
{formerly 16073)

IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

13

14

1.5

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

{dentification for raceways.

{dentification of power and control cables.
ldentification for conductors.

Warning labels and signs.

Instruction signs.

Equipment identification labels.
Miscellaneous identification products.

Noeokuns

SUBMITTALS

Praoduct Data: For each electrical identification product indicated.

QUALITY ASSURANCE

Comply with NFPA 70.

Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
Comply with ANSI 2535 .4 for safety signs and labels.

Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks
used by label printers, shall comply with UL 969.

COORDINATION

Coordinate identification names, abbreviations, colors, and other features with requirements in
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's
wiring diagrams, and the Operation and Maintenance Manual; and with those required by

codes, standards, and 29 CFR 1910.145. Use consistent designations throughout Project.

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.
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C.

D.

Coordinate installation of identifying devices with location of access panels and doors.

Install identifying devices before installing acoustical cellings and similar concealment.

PART 2 - PRODUCTS

2.1

A

B.

C.

2.2

A

B.

C.

2.3

A

B.

C.

POWER RACEWAY IDENTIFICATION MATERIALS

Comply with ANS! A13.1 for minimum size of letters for legend and for minimum length of color
field for each raceway size.

Colors for Raceways Carrying Circuits at 800 V or Less:

1. Black letters on an orange field.
2. Legend: Indicate voltage and system or service type,

Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600V or Less: Preprinted,
flexible label laminated with a clear, weather- and chemical-resistant coating and matching
wraparound adhesive tape for securing ends of legend label.

ARMORED AND METAL-CLAD CABLE IDENTIFICATION MATERIALS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color
field for each raceway and cable size.

Colors for Raceways Carrying Circuits at 600 V and Less:

1. Black letters on an orange fieid.
2. Legend: Indicate voltage and system or service type.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend
label.

POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color
field for each raceway and cable size.

Seif-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend
label.

Write-On Tags: Polyester tag, 0.010 inch {0.25 mm) thick, with corrosion-resistant grommet
and cable tie for attachment fo conductor or cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.
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A.

2.5

26

2.7

CONDUCTOR IDENTIFICATION MATERIALS

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils (0.08 mm)
thick by 1 to 2 inches (25 to 50 mm) wide.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and

chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend
label.

Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sieeve, with
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping
action.

Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic slesve, 2
inches (50 mm) long, with diameter sized to suit diameter of raceway or cable it identifies and to
stay in place by gripping action.

Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification
legend machine printed by thermal transfer or equivalent process.

Write-On Tags: Polyester tag, 0.010 inch (0.25 mm) thick, with corrosion-resistant grommet
and cable tie for attachment to conductor or cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.

WARNING LABELS AND SIGNS
Comply with NFPA 70 and 29 CFR 1910.145.

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.

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 SQURCES."

EQUIPMENT IDENTIFICATION LABELS

Seli-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with white
letters on a dark-gray background. Minimum letter height shall be 3/8 inch (10 mm).

CABLE TIES

General-Purpose Cable Ties: Fungus inert, self extinguishing, one piece, self locking, Type 6/6
nylon.

1. Minimum Width: 3/16 inch {5 mm).
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2.8

B.

C.

2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638: 12,000 psi (82.7

MPa).
3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
4, Color: Black except where used for color-coding.

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: 3/18 inch (& mm).

2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638: 12,000 psi (82.7
MPa). '

3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
4. Color: Black.

Plenum-Rated Cable Ties: Self extinguishing, UV stabilized, one piece, self locking.

-

Minimum Width: 3/16 inch (5 mm).

2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638: 7000 psi (48.2
MPa).

3. UL 94 Flame Rating: 94V-0.

4, Temperature Range: Minus 50 to plus 284 deg F {(Minus 46 to plus 140 deg C).

5. Color: Black.

MISCELLANEOQUS IDENTIFICATION PRODUCTS {NOT USED)

PART 3 - EXECUTION

3.1

>

@

INSTALLATION
Verify identity of each item before installing identification products.

Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

Apply identification devices to surfaces that require finish after completing finish work.

Self-Adhesive |dentification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

System ldentification Color-Coding Bands for Raceways and Cables: Each color-coding band
shall completely encircle cable or conduit. Place adjacent bands of two-color markings in
contact, side by side. Locate bands at changes in direction, at penetrations of walls and floors,
at.50-foot (15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals
in congested areas.

Cable Ties: Ifor attaching tags. Use general-purpose type, except as listed below:

1. Qutdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.
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3.2

A

IDENTIFICATION SCHEDULE

Accessible Raceways and Metal-Clad Cahles, 600 V or Less, for Service, Feeder, and Branch

Circuits More Than 30 A, and 120 V to ground: Identify with self-adhesive vinyl label. Install
labels at 30-foot (10-m) maximum intervais.

Accessible Raceways and Cables within Buildings: Identify the covers of each junction and pull
box of the following systems with self-adhesive vinyl labels with the wiring system legend and
system voltage. System legends shall be as follows:

1. Emergency Power.
2. Power.
3. UPS.

Power-Circuit Gonductor Identification, 600V or Less: For conductors in vaults, pull and

junction boxes, manholes, and handholes, use color-coding conductor tape to identify the
phase.

1. Color-Coding for Phase and Voltage Level! Identification, 600 V or Less: Use colors listed
below for ungrounded 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 (150 mm) 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.

Auxiliary Electrical Systems Conductor ldentification: Identify field-installed alarm, control, and
signal connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and
pull points. 1dentify 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.

Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Seli-
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.
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F. Operating Instruction Signs: Install instruction signs to facilitate proper operation and
maintenance of electrical systems and items to which they connect. Install instruction signs with
approved legend where insfructions are needed for system or equipment operation.,

G. Emergency Operating Instruction Signs: Install instruction signs with white legend on a red
background with minimum 3/8-inch- (10-mm-} high letters for emergency instructions at
equipment used for power transfer.

H. Equipment ldentification 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 discannect switches and protection equipment, central or master units, control
panels, controt stations, terminal cabinets, and racks of each system. Systems Include power,

lighting, contrel, communication, signal, monitoring, and alarm systems unless equipment is
provided with its own identification.

1. Labeling Instructions:

a. Indoor Equipment: Seif-adhesive, engraved, laminated acrylic or melaming label.
Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-)
high letters on 1-1/2-inch- {38-mm-) high label; where two lines of text are required,
use {abels 2 inches (50 mm) high.

b. Qutdoor Equipment: Engraved, laminated acrylic or melamine label.

C. Elevated Components: Increase sizes of labels and letters to those appropriate for
viewing from the floor.

d. Unless provided with self-adhesive means of attachment, fasten labels with

appropriate mechanicai 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, [aminated acrylic or melamine label,

Enclosures and elecfrical cabinets.

Access doors and panels for concealed electrical items.

Emergency system boxes and enclosures.

Motor-control centers.

Enclosed switches.

Enclosed circuit breakers.

Enclosed controllers.

Push-button stations.

Power transfer equipment.

Contactors.

Battery racks.

Power-generating units.

Monitoring and control equipment.

UPS equipment.

O ZITFTTF@MERODT

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT:
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A. Identification for Electrical Systems shall not be measured.

4.2 PAYMENT

A. Payment for Identification for Electrical Systems complete in place, shall be taken to be in-
cluded in and covered by the Lump Sum Price Bid.

B. The above price shall include all the wark described in this Section and shown on the Con-

tract Drawings including all labor, materials, services and equipment necessary to complete
the work in every respect to the satisfaction of the Engineer.

END OF SECTION 260553
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SECTION 262416
(formerly 16442)

PANELBOARDS

PART 1 - GENERAL

1.1

1.2

1.3

14

A

>

m O O @

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1. Distribution panelboards.

2. Lighting and appliance branch-circuit panelboards.
3. Load centers.

4, Transient voltage suppression panelboards.
DEFINITIONS

EMI: Electromagnetic interference.
GFCI: Ground-fault circuit interrupter.
RF-l: Radio-frequency interference.
RMS: Root mean square.

SPDT: Single pole, double throw.

SUBMITTALS

Product Data: For each type of panelboard, 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.

Shop Drawings: For each panelbeard and related equipment.

1. Dimensioned plans, elevations, sections, and details. Show tabulations of installed
devices, equipment features, and ratings. Include the following:

Enclosure types and details for types other than NEMA 250, Type 1.

Bus configuration, current, and voltage ratings.

Short-circuit current rating of panelboards and avercurrent protective devices.
UL listing for series rating of installed devices.

coop
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1.5

1.6

e Features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

2. Wiring Diagrams: Power, signal, and control wiring.

Field quality-control test reports including the following:

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.
Panelboard Schedules: For installation in panelboards.

Cperation and Maintenance Data: For panelboards and components to include in emergency,
operation, and maintenance manuals, 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.

QUALITY ASSURANCE

Perform tests and prepare test reports.

Source Limitations: Obtain panelboards, overcurrent protective devices, componenis, and
accessories through one source from a single manufacturer.

Electrical Gomponents, Devices, and Accessories: Listed and labeled as defined in NFFA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NEMA PB 1.

Comply with NFPA 70.

PROJECT CONDITIONS

Environmental Limitations: Rate equipment for continuous operation under the following
conditions, unless otherwise indicated:

1. Ambient Temperature: Not exceeding 104 deg F (40 deg C).
2. Altitude: Not exceeding 6600 feet (2000 m).

Service Conditions: NEMA PB 1, usual service conditions, as follows:

1. Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet (2000 m).
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1.7

1.8

C.

A

B.

A.

Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging to
provide temporary electric service according to requirements indicated:

1. Notify Owner no fewer than seven days in advance of proposed interruption of electrical
service.

2. Do not proceed with interruption of electrical service without Owner's written permission.

COORDINATION

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, and encumbrances to workspace clearance requirements.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.

EXTRA MATERIALS

Furnish exira materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

1. Keys: Six spares for each type of panelboard cabinet lock.

PART 2 - PRODUCTS

2.1

2.2

A

A.

MANUFACTURERS

Basis-of-Design Product: Square D: Schneider Eleciric: Catalog numbers {Types) as noted on
Panelboard Schedule. Subject to compliance with requirements. Provide the specified product
or a comparable product manufactured by one of the following:

1. Panelboards, Overcurrent Protective Devices, Controllers, Contactors, and Accessories:
a. Eatcen Corporation; Cutler-Hammer Products.
b. General Electric Co.; Electrical Distribution & Protection Div.
C. Siemens Energy & Automation, Inc.

MANUFACTURED UNITS
Enclosures: Surface-mounted cabinets. NEMA PB 1, Type 1.

1. Rated for environmental conditions at installed location.
a. Qutdoor Locations: NEMA 250, Type 3R.

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.
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2.3

2.4

4, Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with
flanges for attachment to panelboard, wall, and ceiling or flaor.

5. Gutier Extension and Barrier: Same gage and finish as panelboard enclosure; integral
with enclosure body. Arrange fo isolate individual panel sections.

6. Finish: Manufacturer's standard enamel finish over corrosion-resistant treatment or
primer coat.

7. Directory Card: With fransparent protective cover, mounted in metal frame, inside

panelboard door.

Phase and Ground Buses:

—

Material: Hard-drawn copper, 98 percent conductivity.

2. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment ground
conductors; handed to box. ’

3. Isolated Equipment Ground Bus: Adequate for branch-circuit equipment ground
conductors; insulated from box.

Conductor Connectors: Suitable for use with conductor material.

1 Main and Neutral Lugs: Compression type.

2, Ground Lugs and Bus Configured Terminators: Compression type.

3 Feed-Through Lugs: Compression type suitable for use with conductor material. Locate
at opposite end of bus from incoming lugs or main device.

Service Equipment Label: UL labeled for use as service equipment for panelboards with main
service disconnect switches.

Future Devices: Mounting brackets, bus connectioné, and necessary appurtenances required
for future installation of devices.

PANELBOARD SHORT-CIRCUIT RATING

UL label indicating series-connected rating with integral or remote upstream overcurrent

protective devices. Include size and type of upstream device allowable, branch devices
allowable, and UL series-connected short-circuit rating.

Fully rated to interrupt symmetrical short-circuit current available at terminals.

DISTRIBUTION PANELBOARDS

Doors: Secured with vault-type latch with tumbler lock; keyed alike. Hinged door-in-door
construction.

Main Overcurrent Protective Devices: Circuit breaker.
Branch Overcurrent Protective Devices:

1. For Circuit-Breaker Frame Sizes 125 A and Smaller: Bolt-on circuit breakers.
2. For Circuit-Breaker Frame Sizes Larger Than 125 A: Bolt-on circuit breakers.
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2.5

2.6

A

B.

A

B.

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing
adjacent units.

Doors: Concealed hinges; door-in-door construction secured with flush latch with tumbler lock;
keyed alike.

OVERCURRENT PROTECTIVE DEVICES

Molded-Case Circuit Breaker: UL 489, with series-connected rating to meet available fault
currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads,
and instantaneous magnetic frip element for short circuits. Adjustable magnetic trip
setting for circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic frip element with front-
mounied, field-adjustable trip setting.

3. Electronic trip-unit circuit breakers shall have RMS sensing; field-replaceable rating plug;
and with 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 I’ response.
4, Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings
less than NEMA FU 1, RK-5.
5. Integrally Fused Circuit Breakers: Thermal-magnetic trip element with integral limiter-

style fuse listed for use with circuit breaker; trip activation on fuse opening or on opening
of fuse compartment door.

6. GFCI Circuit Breakers: Single- and two-pole configurations with 5-mA trip sensitivity.

Molded-Case Circuit-Breaker Features and Accessories: Standard frame sizes, trip ratings, and
number of poles.

1. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor materials.

2. Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.

3. Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 55/75 percent of
rated voltage.

PART 3 - EXECUTION

3.1

A

B.

INSTALLATION
Install panelboards and accessories according to NEMA PB 1.1.

Mount top of trim 74 inches (1880 mm) above finished floor, unless otherwise indicated.
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3.2

3.3

34

C.

Mount plumb and rigid without distortion of box. Mount recessed panelboards with fronts
uniformly flush with wall finish.

instalt overcurrent protective devices and controllers.

1. Set field-adjustable switches and circuit-breaker trip ranges.,

Install filler plates in unused spaces.

Stub four 1-inch (27-GRC) empty conduits from panelboard into accessible ceiling space or
space designated to be ceiling space in the future. Stub four 1-inch (27-GRC) empty conduits

into raised floor space or below slab not on grade,

Arrange conductors in gutters info groups and bundle and wrap with wire ties.

IDENTIFICATION

ldentify field-installed conductors, interconnecting wiring, and components; provide warning
signs as specified in Division 26 Section "ldentification for Electrical Systems."

Create a directory to indicate installed circuit loads. Obtain approval before installing. Use a
computer or typewriter to create directory; handwritten directories are not acceptable.

Panelboard Nameplates: Label each panelboard with engraved metal or laminated-plastic
hameplate mounted with corrosion-resistant screws.

CONNECTIONS

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Division 26 Section "Low-Voliage Electrical Power Conductors and
Cables."

FIELD QUALITY CONTROL

Prepare for acceptance tests as follows:

1. Test insulation resistance for each panelboard bus, component, connecting supply.
feeder, and controi circuit.
2. Test continuity of each circuit.

Perform the following field tests and inspections and prepare test reports:

1. Perform each electrical fest and visual and mechanical inspection stated in NETA ATS,
Section 7.5 for switches and Section 7.6 for molded-case circuit breakers. Certify
compliance with test parameters.

2. Correct malfunctioning unifs an-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.
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35 CLEANING

A On completion of installation, inspect interior and exterior of panelboards. Remove paint
splatters and other spots. Vacuum dirt and debris; do not use compressed air to assist in
cleaning. Repair exposed surfaces to match original finish.

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT:
A. Panelboards shall not be measured.

4.2 PAYMENT
A. Payment for Panelhoards compiete in place, shall be taken to be included in and covered by
the Lump Sum Price Bid.

B. The above price shall include all the work described in this Section and shown on the Con-

tract Drawings including all labor, materials, services and equipment necessary to complete
the work in every respect to the satisfaction of the Engineer

END OF SECTION 262416
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SECTION 262726
(formerly 16160)

WIRING DEVICES

PART 1 - GENERAL

1.1

A

1.2

1.3

m o o »

m

1.4

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1. Recepiacles, receptacles with integral GFCI, and associated device plates.
2. Twist-locking receptacles.

3. Snap switches.

DEFINITIONS

EMI: Electromagnetic interference.

GFCI: Ground-fault circuit interrupter.

Pigtail: Short lead used to connect a device to a branch-circuit conductor.
RFI: Radio-frequency interference.

TVSS: Transient voltage surge suppressor.

UTP: Unshielded twisted pair.

SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: List of legends and description of materials and process used for premarking
wall plates.

Field quality-control test reports.

Operation and Maintenance Data: For wiring devices to include in all manufacturers’ packing
label warnings and instruction manuals that include labeling conditions.

262726 (16160)-1 197



IT Northern Region Office MA-2355-000-002

1.5

A

B.

C.

1.6

A.

QUALITY ASSURANCE

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.

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
infended use, '

Comply with NFPA 70.

COORDINATION

Receptacles for Owner-Furnished Equipment: Match plug configurations.

PART 2 - PRODUCTS

21

A

2.2

A

2.3

A

B.

MANUFACTURERS

Manufacturers' Names:  Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:

Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
Hubbell Incorporated; Wiring Device-Kellems (Hubbell).

Leviton Mfg. Company Inc. (Leviton).

Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).

PoOnN=

STRAIGHT BLADE RECEPTACLES

Convenience Receptacles, 125V, 20 A: Comply with NEMA WD 1, NEMA WD 6 configuration
5-20R, and UL 498.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Cooper; 5351 (single), 5352 (duplex).
b. Hubbell; HBL5351 (single), CR5352 (duplex).
C. Leviton; 5891 (single), 5352 (duplex).
d. Pass & Seymour; 5381 (single), 5352 {duplex).

GFCIRECEPTACLES

General Description:  Straight blade, non-feed-through type. Comply with NEMA WD 1,
NEMA WD 8, UL 498, and UL 943, Class A, and include indicator light that is lighted when
device is tripped.

Duplex GFCI Convenience Receptacles, 125V, 20 A:

1. Products: Subject to compliance with requirerments, provide one of the following:
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24

25

26

27

a. Cooper; GF20.
b. Pass & Seymour; 2084.

TWIST-LOCKING RECEPTACLES

Single Convenience Receptacles, 125V, 20A; Comply with NEMAWD 1, NEMAWD 6
configuration L5-20R, and UL 498.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Cooper; L520R.
b. Hubbell; HBL2310.
C. Leviton; 2310.
d. Pass & Seymour; L520-R.

SNAP SWITCHES
Comply with NEMA WD 1 and UL 20.

Switches, 120/277 V, 20 A:

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

a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 {four way).
b. Hubbell; C51221 (single pole), C§1222 (two pole), C81223 {three way), C51224

(four way).
C. Levitan; 1221-2 (single pole), 1222-2 {two pole), 1223-2 {three way), 1224-2 (four
way).
d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way),
20ACA4 (four way).
WALL PLATES

Single and combination types to match corresponding wiring devices.

Plate-Securing Screws: Metal with head color to match plate finish.

Material for Finished Spaces: 0.035-inch- (1-mm-) thick, satin-finished stainless steel.
Material for Unfinished Spaces: Galvanized steei.

Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed and
labeled for use in "wet locations "

W

Woet-Location, Weatherproof Cover Plates: NEMA 250, complying with type 3R weather-
resistant, die-cast aluminum with logkable cover.

FINISHES

Color: Wiring device catalog numbers in Section Text do not designate device color.

1. Wiring Devices Connected o Normal Power System: lvory, unless otherwise indicated or
required by NFPA 70 or device listing.
2. Wiring Devices Connected to Emergency Power System: Red.
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PART 3 - EXECUTION

31

A

INSTALLATION

Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise
noted.

Coordination with Other Trades:
1. Take steps to insure 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 cutside 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.

Conductors:

1. Do not strip insulation from conductors until just before they are spliced or terminated on
devices.

2. Sirip 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.
4, Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.
b. Straighten conductors that remain and remove corrosion and foreign matter.
C. Pigtailing existing conductors is permitted provided the outlet box is large enough.

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 fime 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 (152 mm)
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.
Receptacle Orientation:
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3.2

3.3

1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted
receptacles to the right.

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.

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 wali plates.

IDENTIFICATION
Comply with Division 26 Section "ldentification 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.

FIELD QUALITY CONTROL

Perform tests and inspections and prepare test reports.

1. In healthcare facilities, prepare reports that comply with recommendations in NFPA 99.
2. Test Instruments: Use instruments that comply with UL 14386.
3. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout

or illuminated LED indicators of measurement.
Tests for Convenience Receptacles:

Line Voltage: Acceptable range is 105 to 132 V.

Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is not acceptable.

Ground Impedance: Values of up to 2 ohms are acceptable.

GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.

Using the test plug, verify that the device and its outlet box are securely mounted.

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 onhes, and retest as specified above,

N

PART 4 - MEASUREMENT AND PAYMENT

41

4.2

MEASUREMENT:
A.  Wiring Devices shall not be measured.

PAYMENT

A. Payment for Wiring Devices complete in place, shall be taken to be included in and covered
by the Lump Sum Price Bid.

B. The above price shall include all the work described in this Section and shown on the Con-

tract Drawings including all labor, materials, services and equipment necessary to complete
the work in every respect to the satisfaction of the Engineer.
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END OF SECTION 262726
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SECTION 262816
(formerly 16410)

ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Fusible switches.

Nonfusible switches.

Molded-case circuit breakers (MCCBs).
Molded-case switches.

Enclosures.

o kN

DEFINITIONS
NC: Normaily closed.
NO: Normally open.

SPDT: Single pole, double throw.

SUBMITTALS

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.

Enclosure types and details for types other than NEMA 250, Type 1.

Current and voltage ratings.

Short-circuit current ratings (interrupting and withstand, as appropriate).

Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices, accessories, and auxiliary components.

sen -

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.
Field quality-control reports,

1. Test procedures used.

262816 (16410)-1 203



IT Northern Region Office MA-2355-000-002

1.5

1.6

1.7

2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

Operation and Maintenance Data: For enclosed switches and circuit breakers to include in
emergency, operation, and mainfenance manuals, include the following:

1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit
breakers.
QUALITY ASSURANCE

Perform tests and inspections.

Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective
devices, components, and accessories, within same product category, from single source from
single manufacturer.

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.

Electrical Componenis, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked feor intended location and application.

Comply with NFPA 70.

PROJECT CONDITIONS

Environmental Limitations: Rate equipment for continuous operation under the following
conditions unless otherwise indicated:;

1. Ambient Temperature: Not less than minus 22 degF (minus 30 deg C) and not
exceeding 104 deg F (40 deg C). :
2. Altitude: Not exceeding 6600 feet (2010 m).

Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging to
provide temporary electric service according to requirements indicated:

1. Notify Owner no fewer than seven days in advance of proposed interruption of electric
service.

2. Indicate method of providing temporary electric service.

3. Do not proceed with interruption of electric service without Owner's written permission.

4. Comply with NFPA 70E.

COORDINATION

Coordinate layout and installation of switches, circuit breakers, and components with equipment
served and adjacent surfaces. Maintain required workspace clearances and required
clearances for equipment access doors and panels.
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1.8

A

EXTRA MATERIALS

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

21

2.2

A

B.

C.

A.

B.

FUSIBLE SWITCHES

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

Eaton Electrical Inc.; Cufler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

el

Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1,
horsepower rated, with clips or boli pads to accommodate specified fuses, lockable handle with
capability to accept three padlocks, and interlocked with cover in closed position.

Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conduciors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;
labeled for copper and aluminum neutral conductors.

3. Isolated Ground Kit: Internally mounted; insulated, capable of being grounded and
bonded; labeled for copper and aluminum neutral conductors.

4, Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are
specified.

5, Lugs: Compression type, suitable for number, size, and conductor material,

6. Service-Rated Switches: Labeled for use as service equipment.

NONFUSIBLE SWITCHES

Manufacturers: Subject to compliance with requirements, provide products 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. Square D; a brand of Schneider Electric.

Type HD, Heavy Duty, Single Throw, 240-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.

<05
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2.3

C.

Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2. Neutral Kit: Internally mounted; insulated, capahle of being grounded and bonded;
labeled for copper and aluminum neutral conductors.,

3 Isolated Ground Kit: Internally mounted; insulated, capable of being grounded and
bonded; labeled for copper and aluminum neutral conductors.

4, Hookstick Handle: Allows use of a hookstick to operate the handle.

5. Lugs: Compression type, suitable for number, size, and conductor material.

MOLDED-CASE CIRCUIT BREAKERS

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

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Siemens Energy & Automation, Inc. '

Square D; a brand of Schneider Electric,

i

General Requirements: Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting
capacity to comply with available fault currents.

Thermai-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and
instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for
circuii-breaker frame sizes 250 A and larger.

Adjustable, Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted,
field-adjustable trip setting.

Electronic Trip Circuit Breakers: Figid-replaceable rating plug, rms sensing, with the following
field-adjustable settings:

Instantaneous trip.

Long- and short-time pickup levels.

Long- and short-time time adjustments.

Ground-fault pickup level, time delay, and 1% response.

b=

Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller, and let-through ratings less
than NEMA FU 1, RK-5.

Integrally Fused Circuit Breakers: Thermal-magnetic trip element with integral limiter-style fuse
listed for use with circuit breaker and frip activation on fuse opening or on opening of fuse
compariment door.

Ground-Fault, Circuit-Interrupter {(GFCI) Circuit Breakers: Single- and two-pole configurations
with Class A ground-fault protection (6-mA trip).

Ground-Fault, Equipment-Protection (GFEP)} Circuit Breakers: With Class B ground-fault
protection (30-mA trip).

Features and Accessories:

206

262816 (16410) - 4



IT Northern Region Office MA-2355-000-002

2.4

A

B.

C.

2.5

A

Standard frame sizes, trip ratings, and number of poles.
Lugs: Compression type, suitable for number, size, trip ratings, and conductor material.
Application Listing: Appropriate for application; Type SWD for switching fluorescent

lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting
circuits.

LN

MOLDED-CASE SWITCHES

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

Eaten Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

N

General Requirements: MCCB with fixed, high-set instantaneous trip only, and short-circuit
withstand rating equal tc equivalent breaker frame size interrupting rating.

Features and Accessories:

1. Standard frame sizes and number of poles.
2. Lugs: Compression type, suitable for number, size, trip ratings, and conductor material.
ENCLOSURES

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.

PART 3 - EXECUTION

31

A

B.

3.2

A

B.

C.

EXAMINATION

Examine elements and surfaces to receive enclosed switches and circuit breakers for
compliance with installation tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install individual wall-mounted switches and circuit breakers with tops at uniform height uniess
otherwise indicated.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of maoving parts from enclosures and components.

Install fuses in fusible devices.

2077
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3.3

34

3.5

D.

Comply with NECA 1.

IDENTIFICATION

Comply with requirements in Division 26 Section "Identification for Electrical Systems."

1. Identify field-installed conductors, inferconnecting wiring, and components; provide
warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.

FIELD QUALITY CONTROL

Perform tests and inspections.

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,

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 cn-site, where possible, and retest to demonstrate

compliance; otherwise, replace with new units and retest.

3. Test and adjust controls, remote menitoring, and safeties. Replace damaged and
malfunctioning controts and equipment.

Enclosed switches and circuit breakers will be considered defective if they do not pass tests and
inspections.

Prepare test and inspection reports that identifies enclosed switches and circuit breakers.
Include notation of deficiencies detected, remedial action taken, and observations after remedial
action.

ADJUSTING

Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

PART 4 - MEASUREMENT AND PAYMENT

41

4.2

MEASUREMENT:
A.  Enclosed Switches and Circuit Breakers shall not be measured.

PAYMENT
A. Paymeni for Enclosed Swiiches and Circuit Breakers complete in place, shall be taken to be
included in and covered by the Lump Sum Price Bid.
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B. The above price shall include all the work described in this Section and shown on the Con-
tract Drawings Including all labor, materials, services and equipment necessary to complete
the work in every respect to the satisfaction of the Engineer.

END OF SECTION 262816
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SECTICN 265100
{formerly 16511}

INTERIOR LIGHTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A This Section includes the following:
1. Interior lighting fixtures, lamps, and ballasts.
2. Emergency lighting units.
3. Exit signs.
4, Lighting fixture supports.

1.3 DEFINITIONS
A. BF: Ballast facior.

B. CRI: Color-rendering index.

C. CU: Coefficient of utilization.
D. LER: Luminaire efficacy rating.
E. Luminaire: Complete lighting fixture, including ballast housing if provided.

F. RCR: Room cavity ratio.

1.4 SUBMITTALS

A Product Data: For each type of lighting fixture, arranged in order of fixture designation. Include
data on features, accessories, finishes, and the following:

Physical description of lighting fixture including dimensions.
Emergency lighting units including battery and charger.
Ballast.

Energy-efficiency data.

PN~
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15

1.6

1.7

1.8

A.

B.

A.

A.

B.

C.

QUALITY ASSURANCE

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.

Comply with NFPA 70.

COORDINATION

Coordinate layout and installation of lighting fixtures and suspension system with other
construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-
suppression system, and partition assemblies,

WARRANTY

Special Warranity for Emergency Lighting Batteries: Manufacturer's standard form in which
manufacturer of battery-powered emergency lighting unit agrees to repair or replace
components of rechargeable batteries that fail in materials or workmanship within specified
warranty period.

1. Warranty Period for Emergency Lighting Unit Batteries: 10 years from date of Substantial
Completion. Full warranty shall apply for first year, and prorated warranty for the
remaining nine years.

2. Warranty Period for Emergency Fluorescent Ballast and Self-Powered Exit Sign
Batteries: Seven years from date of Substantial Completion. Full warranty shall apply for
first year, and prorated warranty for the remaining six years.

Special Warranty for Ballasts: Manufacturer's standard form in which ballast manufacturer

agrees to repair or replace ballasts that fail in materfals or workmanship within specified
warranty period.

1. Warranty Period for Electronic Ballasts: five years from date of Substantial Completion.
Special Warranty for T8 Fluorescent Lamps: Manufacturer's standard form, made out to Owner
and signed by lamp manufacturer agreeing to replace lamps that fail in materials or

workmanship, f.0.b. the nearest shipping point to Project site, within specified warranty period
indicated below.

1. Warranty Period: two years from date of Substantial Completion.

EXTRA MATERIALS {(NOT USED)

PART 2 - PRODUCTS

21

A

MANUFACTURERS

Refer to lighting fixture on drawings for requirements.

<11
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2.2

23

24

A.

LIGHTING FIXTURES AND COMPONENTS, GENERAL REQUIREMENTS

Fluorescent Fixtures: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5 and NEMA LE 5A as applicable.

Metal Parts: Free of burrs and sharp corners and edges.

Sheet Metal Components: Steel, unless otherwise indicated. Form and support to prevent
warping and sagging.

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.

Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:

White Surfaces: 85 percent,

Specular Surfaces: 83 percent.

Diffusing Specular Surfaces: 75 percent.
Laminated Silver Metallized Film: 90 percent.

el

Plastic Diffusers, Covers, and Globes:

1. Acrylic Lighting Diffusers: 100 percent virgin acrylic plastic. High resistance to yellowing
and other changes due fo aging, exposure to heat, and UV radiation.

a. Lens Thickness: At least 0.125 inch {3.175 mm) minimum unless different
thickness is indicated.
b. UV stabilized.

BALLASTS FOR LINEAR FLUORESCENT LAMPS

Electronic Ballasts: Comply with ANSI C82.11; instant-start type, unless otherwise indicated,
and designed for type and quaniity of lamps served. Ballasts shall be designed for full light
output unless dimmer or bi-leve! control is indicated.

Sound Rating: A.

Total Harmonic Distortion Rating: Less than 10 percent.

Transient Voltage Protection: IEEE C62.41, Category A or better.

Operating Frequency: 20 kHz or higher.

Lamp Current Crest Factor: 1.7 or less.

BF: 0.85 or higher.

Power Factor: 0.95 or higher.

Parailel Lamp Circuits: Multiple lamp ballasts shall comply with ANSI C 82.11 and shall
be connected to maintain full light output on surviving lamps if one or more lamps fail.

e S el ol

EXIT SIGNS

Description: Comply with UL 924; for sign colers, visibility, luminance, and lettering size,
comply with authorities having jurisdiction.
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2.5

2.6

2.7

B.

C.

internally Lighted Signs:;

1. Lamps for AC Operation: LEDs, 70,000 hours minimum rated lamp life.
2. Self-Powered Exit Signs (Battery Type): Integral automatic charger in a self-contained

power pack,
a. Battery: Sealed, maintenance-free, nickel-cadmium type.
b. Charger: Fully automatic, solid-state type with sealed transfer relay.

c. Operation: Relay automatically energizes lamp from battery when circuit voltage
drops to 80 percent of nominal voliage or below. When normal voltage is restored,
relay disconnects lamps from batfery, and battery is automatically recharged and
floated on charger.’

d. Test Push Button: Push-te-test type, in unit housing, simulates loss of normal
power and demonstrates unit operability.

e. LED Indicater Light: Indicates normal power on. Normal glow indicates trickle
charge; bright glow indicates charging at end of discharge cycle.

EMERGENCY LIGHTING UNITS
Description: Self-contained units complying with UL 924,

1. Baltery: Sealed, maintenance-free, lead-acid type.

2. Charger: Fully automatic, solid-state type with sealed transfer relay.

3 Operation: Relay automatically turns lamp on when power supply circuit valtage drops to
80 percent of nominal voitage or below. Lamp automatically disconnects from batiery
when voltage approaches deep-discharge level. When normal voltage is restored, relay
disconnects lamps from battery, and battery is automatically recharged and floated on

charger.

4. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and
demonstrates unit operability.

5. LED indicator Light: Indicates normal power on. Normal glow indicates trickle charge;

bright glow indicates charging at end of discharge cycle.

FLUORESCENT LAMPS

T8 rapid-start low-mercury lamps, rated 32 W maximum, nominal length of 48 inches (1220
mm) 2800 initial lumens (minimum), CRI 75 {minimum), color temperature 4100K, and average
rated life 20,000 hours, unless otherwise indicated.

LIGHTING FIXTURE SUPPORT COMPONENTS

Comply with Division 26 Section "Hangers and Supports for Electrical Systems" for channel-
and angle-iron supports and nonmetallic channel and angle supports.

Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage (2.68 mm).

Rod Hangers: 3{16-inch {&-mm} minimum diameter, cadmium-plated, threaded steel rod.
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PART 3 - EXECUTION

31

3.2

A

INSTALLATION

Lighting fixtures: Set level, plumb, and square with ceilings and walls. Install lamps in each
fixture.

Support for Lighting Fixtures in or on Grid-Type Suspended Ceilings: Use grid as a support
element.

1. Install 2 minimum of four ceiling support system rods or wires for each fixture. Locate not
mare than 8 inches (150 mm) from lighting fixture corners.

2. Support Clips: Fasten to lighting fixtures and to ceiling grid members at or near each
fixture corner with clips that are UL listed for the application.

3. Fixtures of Sizes Less Than Ceiling Grid: Install as indicated on reflected ceiling plans or
center in acoustical panel, and support fixtures independently with at least two 3/4-inch
(20-mm) metal channsls spanning and secured to ceiling tees.

Suspended Lighting Fixture Support:

1. Pendants and Rods: Where longer than 48 inches (1200 mm), brace to limit swinging.
2. Stem-Mounted, Single-Unit Fixtures; Suspend with twin-stem hangers.
3. Continuous Rows: Use tubing or stem for wiring at one point and tubing or rod for

suspension for each unit length of fixture chassis, including one at each end.
Air-Handling Lighting Fixtures: Install with dampers closed and ready for adjustment.
Adjust aimable lighting fixtures to provide required light intensities.
goglnect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and
ables."

FIELD QUALITY CONTROL

Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify
transfer from normal power to battery and retransfer to normal.

Prepare a written report of tests, inspections, observations, and verifications indicating and
interpreting results. If adjustments are made to lighting system, retest to demonstrate
compliance with standards.

PART 4 - MEASUREMENT AND PAYMENT

4.1

42

MEASUREMENT:
A, Interior Lighting shall not be measured.

PAYMENT

A. Payment for Interior Lighting complete in place, shall be taken to be included in and covered
by the Lump Sum Price Bid.
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B. The above price shall include all the work described in this Section and shown on the Con-
tract Drawings including all fabor, materials, services and equipment necessary to complete
the work in every respect {o the satisfaction of the Engineer.

END OF SECTION 265100

215

265100 (16511)-6



IT Northern Region Office MA-2355-000-002

SECTION 312000

EARTH MOVING

PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

This Section includes the foilowing:

1. Subbase course for concrete walks,
2. Excavating and backfilling for utility trenches.
3. Excavating and backfilling trenches for buried mechanical and slectrical utilities and pits for

buried utility structures.

DEFINITIONS

Backfill: Scil material or controlled low-strength material used to fill an excavation.

1. Initial Backfill: Backfilt placed beside and over pipe in a trench, including haunches to support
sides of pipe.

2. Final Backfill: Backfill placed over initial backfill to fill a trench.

Bedding Course: Course placed over the excavated subgrade in a trench before laying pipe.

Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

Drainage Course: Course supporting the slab-on-grade that also minimizes upward capillary flow of
pore water.

Excavation: Removal of material encountered above subgrade elevations and to lines and
dimensions indicated.

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond indicated
lines and dimensions as directed by Architect.
2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated lines

and dimensions without direction by Architect. Unauthorized excavation, as well as remedial
work directed by Architect, shall be without additional compensation.

Fill: Soil materials used fo raise existing grades.

Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and

electrical appurtenances, or other man-made stationary features constructed above or below the
ground surface.

Subgrade: Surface or elevation remaining after completing excavation, or top surface of a fill or
backfill immediately below subbase, drainage fill, or topsoil materials.

Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground services
within buildings.

312000 -1
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1.4

A.

B.

PROJECT CONDITIONS

Existing Utilittes: Do not interrupt utilities serving facilities occupied by Owner or others unless
permitted in writing by Architect and then only after arranging to provide temporary utility services
according to requirements indicated.

1. Notify Architect not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Architect's written permission.
3. Contact Miss Utility before excavating.

Demolish and completely remove from site existing underground utilities indicated to be removed.
Coordinate with utility companies to shut off services if lines are active.

PART 2 - PRODUCTS

2.1

22

A

B.

C.

D.

A

SOIL MATERIALS

Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone,
and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch sieve and not
more than 8 percent passing a No. 200 sieve.

Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed
gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve
and 0 to 5 percent passing a No. 8 sieve.

Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural
sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch sieve and
0 to 5 percent passing a No. 4 sieve.

Sand: ASTM C 33; fine aggregate, natural, or manufactured sand.

ACCESSORIES

Detectable Warning Tape: Acid- and alkali-resistant polyethylene film warning tape manufactured for
marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick,
continuously inscribed with a description of the uiility, with metallic core encased in a protective
jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches
deep; colored as follows:

Red: Electric.

Yellow: Gas, oil, steam, and dangerous materials.
Orange: Telepheone and other communications.
Blue: Water systems.

Green: Sewer systems.

G =

PART 3 - EXECUTION

3.1

A

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
setlement, lateral movement, undermining, washout, and other hazards created by earthwork
operations.
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3.2

3.3

3.4

3.5

Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, debris,
obstructions, and deleterious materials from ground surface is specified in Division 31 Section "Site
Clearing."

DEWATERING

Prevent surface water and ground water from entering excavations, from ponding on prepared
subgrades, and from flooding Project site and surrounding area.

Protect subgrades from softening, undermining, washout, and damage by rain or water
accumulaiion.

EXCAVATION, GENERAL

Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface and
subsurface conditions encountered. Unclassified excavated materials may include rock, soil
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be authorized
for rock excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and
rack, replace with satisfactory soil materials.
2. Remove rock to lines and grades indicated to permit installation of permanent construction

without exceeding the following dimensions:

EXCAVATION FOR WALKS

Excavate surfaces under walks and pavements io required elevations, and subgrades.

EXCAVATION FOR UTILITY TRENCHES
Excavate trenches to required gradients, lines, depths, and elevations.

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost
line.

Excavate trenches to uniferm widths to provide the fallowing clearance on each side of pipe or
conduit. Excavate trench walls vertically from trench bottom to 12 inches (300 mm) higher than top
of pipe or conduit, unless otherwise indicated.

1. Clearance: 12 inches each side of pipe or conduit.

Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of
pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of

pipes and for joints, fittings, and bodies of conduits. Remove projecting stones and sharp objects
along trench subgrade.

1. For pipes and condvit less than 6 inches in nominal diameter and flat-bottomed, multiple-duct
conduit units, hand-excavate trench bottoms and support pipe and conduit on an undisturbed
subgrade.

2, For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench fo
support bottom 90 degrees of pipe circumference. Fill depressions with tamped sand backfill.

3. Excavate trenches 6 inches deeper than elevation reguired in rock or other unyielding bearing

material to allow for bedding course.
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3.6

3.7

3.8

3.9

A.

B.

SUBGRADE INSPECTION
Notify Architect when excavations have reached required subgrade.

if Architect determines that unsatisfactory soil is present, continue excavation and replace with
compacted backfill or fill material as directed.

Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or
construction activities, as directed by Architect, without additional compensation.

UNAUTHORIZED EXCAVATION

Fill unauthorized excavations under other construction or utility pipe as directed by Architect.

STORAGE OF SOIL MATERIALS

Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place,
grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of
remaining trees.

UTILITY TRENCH BACKFILL
Place backfili on subgrades free of mud, frost, snow, or ice.

Place and compact bedding course on trench bottoms and where indicated. Shape bedding course

to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies
of conduits.

Backfill trenches excavated under footings and within 18 inches of bottom of footings with
satisfactory soil; fill with concrete to elevation of bottom of footings.

Place and compact initial backfill of satisfactory soil, free of particles larger than 1 inch in any
dimensicn, to a height of 12 inches over the utility pipe or conduit.

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides
and along the full length of utility piping or conduit to avoid damage or displacement of piping
or conduit. Coordinate backfilling with utilities testing.

Controlled Low-Strength Material: Place initial backfill of controlied low-strength material to a height
of 12 inches over the utility pipe or conduiit.

Backfill voids with satisfactory soil while installing and remaving shoring and bracing.
Place and compact final backfill of satisfactory soil to final subgrade elevation.

[nstall warning tape directly above utilities, 12 inches below finished grade, except 6 inches below
subgrade under pavements and slabs,

312000 - 4 219



IT Northern Region Office MA-2355-000-002
3.10 COMPACTION OF SOIL BACKFILLS AND FILLS

A. Place backfill and fill soil materials in layers not more than [8 inches (200 mm)] <Insert dimension>in
loose depth for material compacted by heavy compaction equipment, and not more than 4 inches
(100 mm) in loose depth for material compacted by hand-cperated tampers.

B. Place backfill and fill soll materials evenly on all sides of structures to required elevations, and
uniformly along the full length of each structure.

C. Compact soil materials to not less than the following percentages of maximum dry unit weight
according to ASTM D 698:

1. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent.

3.1 GRADING

A Site Grading: Slope grades to direct water away from buildings and to prevent ponding.

3.12 DRAINAGE COURSE

A. Place drainage course on subgrades free of mud, frost, snow, or ice.
B.  On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-
grade.

PART 1 — MEASUREMENT AND PAYMENT

4.1 MEASUREMENT
A Earth Moving shall not be measured.
4.2 PAYMENT
A, Payment for Earth Moving, complete in place, shall be taken to be included in and covered by the

Lump Sum Price Bid.

B. The above price shall include all the work described in this Section and shown on the Gontract
Drawings including all labor, materials, services and equipment necessary to complete the work in
every respect to the satisfaction of the Engineer.

END OF SECTION 312000
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SECTION 329200

TURF_AND GRASSES

PART 1 - GENERAL

1.1

A

1.2

A.

1.3

A.

SUMMARY
Section Inciudes:

1. Seeding, planting soil and mulch.

DEFINITIONS
Finish Grade: Elevation of finished surface of planting soil.

Manufactured Topsoil: Soil produced off-site by homogeneously blending mineral soils or sand with
stabilized organic scil amendments te produce topsoil or planting soil.

Planting Soil: Standardized topsoil; existing, nafive surface topsoil; existing, in-place surface soil;
imported fopsoil; or manufactured topscil that is modified with soil amendments and perhaps
fertilizers to produce a soil mixture best for plant growth.

Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or top surface of a
fill or backfill before planting soil is placed.

Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter
and soil organisms.

Surface Soil: Soil that is present at the top layer of the existing soil profile at the Project site. In
undisturbed areas, the surface soil is typically topsoil, but in disturbed areas such as urban
envirenments, the surface soil can be subsoil.

MAINTENANCE SERVICE

Waiter everyday Monday through Friday for four weeks.

FPART 2 - PRODUCTS

2.1

A

22

A,

SEED

Grass Seed: Fresh, clean, dry, new-crop seed complying with AQSA's "Journal of Seed Technology;
‘Rules for Testing Seeds" for purity and germination tolerances.

1. Full Sun: Bermuda grass (Cynodon dactylon).

PLANTING SOILS

Planting Soil: Existing, native surface topsoil formed under natural conditions with the duff layer
retained during excavation process and stockpiled on-site. Verify suitability of native surface topsoil

221
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to produce viable planting soil. Clean soil of roots, plants, sod, stones, clay lumps, and other
extraneous materials harmful to plant growth.

1. Mix existing, native surface fopsoil with the fertilizers in the following guantities to produce
planting soil:

a. Weight of Commercial Fertilizer per 1 Ib/1000 sq. ft. of actual nitrogen, 4 percent
phosphorous, and 2 percent potassium, by weight.

2.3 MULCHES

A Straw Mulch: Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, rye,
oats, or barley.

PART 3 - EXECUTION

3.1 EXAMINATION
A Examine areas to be planted for compliance with requirements and other conditions affecting
performance.
1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete

slurry, concrete layers or chunks, cement, plaster, cils, gasoline, diesel fuel, paint thinner,
turpentine, tar, roofing compound, or acid has been deposited in soil within a planting area.

2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.

3 Suspend soil spreading, grading, and tilling operations during periods of excessive soil
moisture until the moisture content reaches acceptable levels to attain the required results.

4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 TURF AREA PREPARATION
A. Limit turf subgrade preparation to areas to be planted.

B. Newly Graded Subgrades: Loosen subgrade to a minimum depth of 3 inches. Remove stones
larger than 1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and
legally dispose of them off Owner's property.

C. Finish Grading: Grade planting areas to a smooth, uniform surface plane with icose, uniformly fine
texture. Grade to within plus or minus 1/2 inch (13 mm) of finish elevation. Roll and rake, remove

ridges, and fill depressions to meet finish grades. Limit finish grading to areas that can be planted in
the immediate future.

D. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry before
planting. Do not create muddy soil.

3.3 SEEDING

A Sow seed with spreader. Evenly distribute seed by sowing equal quantities in two directions at right
angles to each other.

1. Do not use wet seed or seed that is moldy or otherwise damaged.
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B. Sow seed at a total rate of 3 to 4 1b/1000 sq. ft.

C. Rake seed lightly into top 1/8 inch of seil, roll lightly, and water with fine spray.

D. Protect seeded areas by spreading straw mulch. Spread uniformly to form a continuous blanket 1-

1/2 inches in loose thickness over seeded areas. Spread by hand, blower, or other suitable
equipment,

PART 1 — MEASUREMENT AND PAYMENT

4.1 MEASUREMENT
A Turf and Grasses shall not be measured.
4.2 PAYMENT
A, Payment for Turf and Grasses, complete, shall be taken to be included in and covered by the Lump
Sum Price Bid.
B. The above price shall include all the work described in this Section and shown on the Contract

Drawings including all labor, materiais, services and equipment necessary to complete the work in
every respect to the satisfaction of the Engineer,

END OF SECTION 329200
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